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EXECUTIVE SUMMARY

As currently configured, Seattle-Tacoma InternationalAirport (STIA) is unable to efficiently meet
existing and futureregional 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 to reduce the 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. Some of the planned improvements will cause unavoidable
impacts to wetlands, streams, floodplains, and drainage channels within the project area. This
Natural Resource Mitigation Plan (NRMP) describes the mitigation actions that the Port of Seattle
(Port) will implement to mitigate for unavoidable wetland and stream impacts associated with
Master Plan Update improvements.

The STIA Master Plan Update improvements will affect wetlands, streams, floodplain, drainage
channels, and stormwater in the Miller and Des Moines Creek basins. To construct the projects, fill
material would be placed in approximately 980 linear ft of Miller Creek, approximately 5.24 acre-ft
of the Miller Creek 100-year floodplain, approximately 18.37 acres of wetland, and about 1,290
linear fl of drainage channel. In addition, new impervious surfaces will affect stormwater runoff
and water quality conditions.

Consistent with federal and state mitigation requirements, this plan describes actions the Port will
take to:

• Avoid and minimize impacts to wetlands and streamsby reducing impact areas through the
use of retainingwalls to minimize fill impacts, locate stormwater detention in uplands, and
avoid wetlands in borrow areas.

• Restoring temporary impacts to wetlands caused by project construction, including
construction stormwater management.

• Compensating for the impact by providing in-kind mitigation that replaces ecological
functions lost by filling wetlands and streams.

Compensatory mitigation will restore and enhance ecological and hydrologic functions to over 134
acres of property. About 67 acres of this mitigation occurs on-site, restoring natural wetland and
stream conditions to currently developed portions of the Miller and Des Moines Creek basins.
Elements of the on-site mitigation will:

• Restore and enhance wetlands riparian to Miller and Des Moines creeks,

• Restore and enhance salmon habitat

• Enhance streambuffers,

• Remove existing land uses that aredetrimental to adjacent wetlands and streams,

• Protect water quality and stream hydrology.

An additional 65 acres of mitigation to replace wildlife habitat function will occur at a mitigation
- site in Auburn, where existing degraded wetlands and abandoned farmland will be restored to a high

quality, diverse wetland ecosystem.
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A complete description of the goals and objectives of each mitigation project are described in this
report. For each mitigation element, an engineering and landscape design is presemed and -
discussed. The NRMF plan also provides detailed performance and monitoring standards, which as
permit requirements, will be enforced by permitting agencies to assure that the projects are
constructed, evaluated, and adaptively managed. Monitoring and adaptive management will assure
that the hydrologic and ecological benefits described in the plan are ultimately achieved.

Overall, the Master Plan Update improvements design and mitigation Will protect wetlands and
aquatic resources. The substantialmitigation compensates for identified impacts to hydrology (peak
flow and low flow), water quality, wetlands (temporary, permanent filling, and indirect), and
streams. This mitigation prevents cumulative impacts, attributable to the proposed actions, from
occurring.

/
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1. INTRODUCTION

In response to growth forecasts for passenger and cargo volumes at Seattle-Tacoma Intemational
Airport (STIA), a variety of facility improvements are planned to meet the air transportation needs
of the Puget Sound Region and to reduce the aircraft arrival delays during poor weather. These
improvements were developed through a master plan process, then updated to reflect revised growth
forecasts for passenger use. Some of the planned improvements will cause unavoidable impacts to
wetlands, streams, floodplains, and drainage channels within the project area. This Natural
Resource Mitigation Plan (NRMP) describes the mitigation actions that the Port of Seattle (Port)
will implement to mitigate for potential unavoidable wetland and stream impacts associated with
Master Plan Update improvements. Actions taken to mitigate potential stormwater and water
quality impacts due to the proposed projects are summarized in this report (Chapter 6); however, the
Stormwater Management Plan (SMP) is described in detail in the Comprehensive Stormwater
Management Plan for Seattle-Tacoma International Airport Master Plan Update Improvements
(Parametrix 2000a). The mitigation plan describes actions that will be implemented upon receipt of,
and according to any special conditions of, the Clean Water Act (CWA) Section 404 Permit
approval and Section 401 Water Quality Certification (WQC).

The mitigation plan includes two major elements: (1) mitigation actions (described in Chapters 1
through 7 of this document), and (2) detailed plan sheets that graphically depict the mitigation
design (included as Appendices A through E of this report). Compensatory mitigation has been
proposed to occur on approximately 134 acres, with about 67 acres of on-site mitigation within the
Miller and Des Moines Creek basins, and about 65 acres of off-site mitigation at the Auburn
mitigation site. Mitigation designs have been revised in response to: (1) comments received on the
Public Notice of September 1999 regarding the type and amount of mitigation, and (2) issues raised
by the Washington State Department of Ecology (Ecology), the U.S. Fish and Wildlife Service
(USFWS), the U.S. Environmental Protection Agency (EPA), the Washington State Department of
Fish and Wildlife (WDFW), the City of Auburn, and the U.S. Army Corps of Engineers (ACOE) on
previous drafts of the mitigation plan. The plan describes specific actions taken to:

• Avoid and minimize impacts to wetlands and streams.

• Replace wetland functions on-site to the maximum extent practicable, by restoring and
enhancing wetlands in the Miller and Des Moines Creek basins, where compatible with
airport operations and where restoration will reduce wildlife attractants near the airport.

• Enhance and restore stream habitat functions through buffer restoration and instream
habitat enhancement.

• Restore wetland functions and create new, high quality wetlands off-site to replace avian
habitat functions in compliance with Federal Aviation Administration (FAA) Advisory
Circular 150/5200-33.
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The mitigation plan includes both in-basin and out-of-basin mitigation projects, and includes the
following projects:

1n-Basin

• Vacca Farm Restoration: Miller Creek Channel Relocation and Enhancement, Wetland and
Floodplain Restoration, and Lora Lake Buffer Enhancement

• Miller Creek Instream Habitat, Wetland, and Riparian Buffer Enhancements

• Restoration of Temporary Construction Impacts

• Replacement of Drainage Channels Adjacent to Miller Creek

• Tyee Valley Golf Course Wetland Mitigation and Des Moines Creek Riparian Buffers

• Trust funds for stream restoration projects

Out-of-Basin

• Wetland Mitigation in Auburn

1.1 PURPOSE AND NEED FOR THE PROJECT

As currently configured, STIA is unable to efficiently meet existing and future regional air travel
demands. The airfield operates inefficiently during poor weather because it accommodates aircraft -
in a single arrival stream only. As a result, significant arrival delay occurs during poor weather. ......
Aircraft are either held on the ground in their originating city, slowed en route, or they are placed in
holding patterns to await clearance to land at STIA. These conditions result in inefficient operation
of the existing airfield, as described in (FAA 1996,1997a).

With or without airport improvements, airport activity is expected to increase as a result of regional
population growth. As aviation demand grows, aircraftoperating delay will increase exponentially.
The increased passenger, cargo, and aircraft operations demands will place increasing burdens on
the existing terminal and support facilities. Without improvements, the roadway system, terminal
space, gates, cargo, and freight processing space would become more inefficient and congested, and
the quality ofservicereduced.

While STIA currently has sufficient operation capability during good weather conditions, the
existing runway capabilities cause arrival delays during poor weather. For instance, when weather
worsens from Visual Flight Rule 1 (VFR 1) to VFR 2, average arrival delay increases by more than
ten fold (from 1 minute to 11.4 minutes). Delays further worsen when Instrument Flight Rule 0FR
1/2/3) conditions occur. In these cases, average arrival delay increases more than twenty fold over
VFR 1 (from 1 minute to 21.7 minutes). Because these statistics represent averages, some flights
experience less delay, while others experience greater delays. The Federal Aviation
Administration's (FAA's) National Plan of IntegratedAirport Systems concludes that when annual
average delays exceed 9 minutes, an airport is experiencing severe delay.

Using average aircraft operating costs developed by the FAA, STIA aircraft delays are estimated to
cost the airlines about $42 million annually under 1992 demand levels. When annual aircraft J
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operations reach 425,000, delay costs are anticipated to exceed $176 million annually. Without the
third parallel runway, at this level of activity, average VFR 2 arrival delay would exceed 40 minutes
and IFR delay would exceed 70 minutes. A third parallel runway, located 2,500 fl west of the
existing 16R/34L runway, would permit staggered dual-stream arrivals in poor weather conditions.
It would decrease average arrival delays by about 80 percent, as compared to taking no action, and
result in a saving of $132 million per year.

Based on this analysis, and as a result of planning for the Master Plan Update improvements,
regional officials have identified the following needs for STIA:

• Improve the poor weather airfield operating capability (over 85 percent of total STIA delays
are incurred by aircraft arriving during poor weather).

• Provide sufficient runway length to accommodate warm weather operations and payloads
for aircraft types operating to the Pacific Rim.

• Provide Runway Safety Areas (RSAs) that meet FAA standards.

• Provide efficient and flexible land-side facilities to accommodate future aviation demand.

1.2 PROJECT LOCATION

STIA is located within the City of SeaTac in King County, Washington, situated 12 miles south of
downtown Seattle (Sections 20, 21, 28, 29, 32, and 33, Township 23N, Range 4E; and Sections 4
and 5, Township 22N, Range 4E, W.M.) (Figure 1.2-1). On-site mitigation projects are located in
the vicinity of STIA, while the out-of-basin mitigation project is located southeast of STIA in the
City of Auburn, Washington (see Figure 1.2-1).

Mitigation for the Master Plan Update improvements is proposed on land currently owned by the
Port within the acquisition area at STIA (Figure 1.2-2), or at the site in Auburn, Washington, which
the Port has owned since 1995 (see Figure 1.2-1). The Auburn mitigation site is located on the west

th 1 " "side of the Green River and south of South 277 Street (SE¼ Sect]on 31, Township 22N, Range 4E
SE, W.M.).

The Port is also proposing to establish two trust funds to be used to support local stream restoration
efforts in both the Des Moines and Miller Creek basins. Stream restoration projects may occur on
propertynotownedbythePort.
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1.3 PROJECT DESCRIPTION

The Master Plan Update improvements include construction activities that will fill approximately
18.37 acres of wetlands in the Miller Creek _ and Des Moines Creek watersheds. Master Plan

Update improvements are summarized in Table 1.3-1. Elements of the project that will result in

wetland, floodplain, stream, and drainage channel impacts include the following:

• Adding an 8,500-fl-long third parallel runway (16X/34X) with associated taxiway and

navigational aids

• Establishing standard RSAs for existing runways 16R/34L and 16L/34R

• Relocating South 154 thStreet north of extended RSAs and the new third runway

• Developing the South Aviation Support Area (SASA) for cargo and/or maintenance
facilities

• Using on-site borrow sources for the third runway embankment

• Relocating, redeveloping, and expanding support facilities (passenger terminal facilities,
stormwater facilities [including outfalls], electrical substations, utility corridors, etc.)

These elements of the project are described more fully below.

Table 1.3-1. ProposedMaster Plan Update improvementprojectsat Seattle-TaconmInternational Airport.

Project Description

RunwayandTaxiwayProjects

PropertyAcquisition,Street Includespurchasingpropertyanddemolishingexistingstructuresbetweenexisting
and UtilityVacation STIAboundarywestto DesMoinesMemorialDriveandSR509. Requiredfor third

runwayembankmentfill andconstructionimpactmitigation.Acquisitionand
demolitionis alsoreqmredforthesouthrunwayprotectionzone(RPZ).

EmbankmentFill Embankmentforthirdrunway,constructedusingimportedfill Approximatelyi6.5
millioncubicyards(¢y)willbeplacedovera5- to 7-yearperiod.Existingroadsand
streetsunderembankmentfootprintwillberemoved.

InterconnectingTaxiways Newconnectingtaxiwaysbetweenexistingrunwayand thirdrunway.Projectis
locatedon existingairfield,requiringonlyminimalgrading.

Runway16X/34X Pavingof thirdrunwayattercompletionof embankmentfill.

Extensionof Runway34Rby Extendrunwayby 600 Rforimprovedwarmweatherandlargeaircraftoperations.
600 ft Projectis locatedatthesouthernendof the eastrunway.

AdditionalTaxiwayExitson Constructionof newrampsto theexistingterminalapron.
16L/34R

DualTaxiway34R Improvementsto taxiwaysservingthe SASAareaandsouthapron.
BorrowSites

BorrowSites Sourcesof fill forthirdrunwayembankment,locatedon STIApropertysouth ofthe
airport.Approximately6.7 million_ of materialto beexcavatedfromthreesitesand
transportedacrossairportpropertyto the embankment.

AR 009669
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
--- (continued).

Project Description

Runway Safety.Areas (RSAs)

Runway34R Safety Fill Extendrunway safety fill to meet FAA standards.

RSAs 16R/16L Extendsafety fills by 1,000 _ to meet FAA standards.

Relocationof Displaced Airfield taxiway improvements. The runwaythreshold(i.e., the emergency landingpad
Threshold on Runway 16L at end of runwaypavement)to be relocated onto new RSA.

MillerCreek Sewer Relocatesewer for thirdrunway embankmentand runwaysafety fills. New sewer to
Relocation run along new alignmentof South 154e_Street.

FAA Navigation Aids (NAVAIDS)

New AirportTrafficControl New air trafficcontrol tower to be located in existing developed areanear terminal.
Tower

Relocate Airport Surveillance Existing radarand navigation equipmentwill be relocated to allow constructionof third
Radar(ASR), Airport runway.
Surface Detection Equipment
(ASDE), NAVAIDS

Airfield Building Improvements

New Snow Equipment New buildingto house snow removal equipment.
Storage

WeyerhaeuserHangar Relocate existing hangaron west side of airfield to allow constructionof thirdrunway.
Relocation New hangarwill be locatednear southend of thirdrunway.

Terminal/Air Cargo Area Improvements

Relocationof Airborne Relocateexisting cargobuilding fromairtrafficcontroltower site to northcargo area.
Cargo Locatedin existing developed areanear terminal.

Central Terminal Expansion Passengertem_al remodel. Located in existing developed area at terminal.

South Terminal Expansion Passenger terminal remodel. Located in existing developed area to the south of the
Project (STEP) main passenger terminal.

NorthwestHangar RelocateNorthwesthangar to site now occupied by Delta hangar. Located in existing
Relocation developed area.

Satellite TransitShuttle Remodel and upgradeundergroundtransit system linking terminalto satellites.
(STS) System Rehabilitation

Redevelopment of NorthAir New or expanded aircargo facilities along Air CargoRoad atnorth end of airport.
Cargo

Expansion of NoRh Unit Addition to new passenger terminallocated north of existing terminal. Located in
Terminal(North Pier) existing developed area (Doug Fox parkinglot and airportaccess freeway).

New AirportRescue and Fire Replaces facility displacedby new North Terminal. The new facility will be located to
Fighting Facility (ARFF) the northof the NorthTerminal.

Cargo Warehouse at New air cargo facility located north of SR 518 on 24thAvenue South.
24_ Avenue South

Westin Hotel New hotel located inm_iately north of mainpassenger terminal. Located in existing
developed areaat terminal.

Roads_

Te_iporary SR 518 and SR Temporm3,access ramps to serve constructionof third runway embankment and
509 Interchanges runway safety fill; to be removed _er projectcompletion.
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacom International Airport
- (continued).

Project Description

Roadst (continued)

i 54_)1562 Street Relocation Relocate publicroadwayto allow construction of thirdrunway embankment and
runway safety fills. Existing road to be demolished.

154th/156e'Street Bridge Relocate existing South 156mStreetbridge over Miller Creek to accommodate the third
Replacement runway footpnnt and South 154e'/156e_Street relocation. In-water work associated with

this project is limited to the removal of the existing bridge and bank restoration.

Improvements to Main Transportation circulation, seismic and other improvements to roadway systems serving
Terminal Roads terminal.

Improved Access and Improvements to existing roadwaysystem serving passenger terminal,garage, and air
CirculationRoadway cargo facilities.
Improvements

North Unit Terminal Improvements to existing roadway system to serve the new North Terminal and garage.
Roadways

Improvements to South Improvementsto existing roadway system servingpassenger terminal, garage, and air
Access Connector Roadway cargo facilities. Will connect terminaland garageareato South Access roadway and
(South Link) SR 509 extension south of airport.

Parking

Main ParkingGarage Expandparkingfacility at main passengerterminalon northand southsides (existing
Expansion developed areas), and add floors to portionsof existing garage.

TheNorth Employees New parkingfacility for employees, located northof SR 518.
- Parking Lot (NEPL), Phase I

NorthUnit Parking Stmeture Constructionof new garageservingnew North Terminalfacility. Facility will be
locatedat existing Doug Fox parkinglot.

The South Aviation Support Area (SASA)

The SASA and Access New airportsupportfacility for cargo and/or maintenance, located atthe south end of
Taxiways the airportsouthof the OlympicTank Farmand South 188thStreet. Airplane access

will be by new paralleltaxiway constructedalong Runway 34R.

Relocation of Existing Airportoperationsupportfacilities will be relocated to the SASA once SASA site
Facilities to the SASA development is completed. Many of these facilities must be relocated from their

presentlocations due to main terminalexpansion (i.e., STEP and NorthTerminal),
includingNorthwest hangar, groundsupportequipment, ground and corporateaviation
facilities, new airportmaintenance building, and United maintenance complex.

Stormwater Facilities2

SASA Detention Pond Createregional stormwater detention pond for the SASA project and other sites. Pond
is 33.4 acre-it and discharges to Des Moines Creek.

NEPL Vault A 13.9 acre-it vaultto retrofitthe NEPL; discharges to Miller Creek via Lake Reba.

Third Runway Vaults and Stormwaterdetention vaults and ponds atthe north,west, and south sides of the airport,
Ponds dischargingto Miller, Walker, and Des Moines Ot_ks.

STIA RetrofitFacilities Detention vaults or pondsto provide flow controlretrofittingfor existing STIA
discharges to Des Moines Creek. Vaults to be constructed in combination with third
runwayfacilities when possible.

CargoVault Detention vault for North CargoFacility (4.5 acre-_ discharging to Miller Creekvia
_ Lake Reba).
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
(continued).

Project Description

Natural Resources

Miller Creek Relocation Approximately980 fl of Miller Creekimmediately downstreamof the Miller Creek
Detention Facilitywill be relocated to accommodatethirdrunway embankment and
runway safety fill.

Miller Creek Buffer and Establisha 100-_ buffer (average)along approximately6,500 linear fi of Miller Creek
WetlandEnhancement andriparianwetlands associatedwith Miller Creek within the acquisitionarea.

Enhance approximately7.4 acresof existing wetlands along the stream.

Miller Creek Floodplainand Excavateapproximately9,600 cy from the Vacca Farmsite adjacentto Miller Creekto
Wetland Restoration compensate for approximately8,500 cy of floodplainfill for thirdrunway embankment

and northsafety fill. Restore and enhance approximatelY17 acresof stream habitat,
floodplainwetlands, aquatichabitat in Lora Lake, and buffers at Vacca Farm.

MillerCreek Instrearn Project1: South of the Vacca Farmsite, approximately235 fi of channel. Remove
HabitatEnhancement rockriprap, footbridges, andtrash. Place large woody debris (LWD) throughout this

section of the stream. Plantriparianareas along the streamwith native wetland and
uplandplantspecies.

Project 2: Approximately150 Rupstreamof South 160_ Street,approximately235
of channel. InstallLWD in the streamchannel, grade a small section of the west bank
of the streamto create a gravelbench in the floodplain, remove two rock weirs to
improve fishpassage, and plant the uplandareawith native trees andshrubs.

Project 3: Immediatelydownstreamof South 160_ Street, approximately380 fi of
channel. Gradea section of the east bank, remove a rubber-tirebulkheadand install
LWD in the streamand on its banks. Plant buffer areas with native trees and shrubs.

Project4: Miller Creek ii_ua_cliatelyupstreamof 8 thAvenue South, approximately420
of channel. Gradeportions of both banks. Remove footbridges andportions of

concreteblock walls. Install LWD in thestreamand on its banks. Plant buffer areas
with native trees and shrubs.

Inadditionto these specific enhancements,debrissuch as tires, garbage,and fences will
be removed throughoutthe entirestretchof MillerCreek from the Vacca Farmsite
south to Des Moines MemorialDrive. In areaswhere access is readily available, LWD
will be selectively placed throughout the stream to improve instreamhabitatconditions.

DrainageChannels Relocate a minimum of 1,290 linearft of drainagechannels to accommodate the third

Relocation runwayembankment. Plant buffers along the drainagechannels with native grass and
shrubs.

Restorationof Temporarily Approximately 2.05 acresof wetland located west of the third runway embankment,
ImpactedWetlands north of relocated South 154thStreet,and west of the Miller Creek relocation project,

will be temporarilyfilled or disturbedduringembankmentconstruction. When
constructionactivities are completed, remove fill material,restore pre-disturbance
topography,and plant wetlands with native shrub vegetation.

Tyee Valley Golf Course Restore approximately4.5 acresof emergentwetland areaand approximately 1.6 acres
Wetlands Enhancementand of buffer located within Tyee Valley Golf Course to a native shrubvegetation
Des Moines Creek Buffer community. The enhancement actions would be integratedinto plansto constructa
Enhancement Regional Detention Facility (RDF) on the golf course (King County Capital

ImprovementProjectDesign Team 1999). The enhancement would convert the

existing turfwetland to native shrubwetland community.

Enhance approximately3.4 acres (average 100 fl wide) of buffer and 1.0 acre of
existing wetland along Des Moines Creek.
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Table1.3-1. ProposedMaster Plan Updateimprovementprojectsat Seattle-Taeom InternationalAirport
- (continued).

Project Description

WetlandHabitat(including Restorewetlandfunctionstoa67-aereparcelneartheGreenRiverintheCityof
AvianHabitat)nearthe Auburn.Createand/orrestoreapproximately17.2acresof forest,6.0acresof shrub,
GreenRiverinAuburn 6.2acresofemergem,and0.60acreofopen-waterwetland.Enhanceprotectivebuffers

totalingabout15.90acres.

T_ roadsusedtohaulfillmaterialfromtlLreeon-siteborrowareasto constructionsitesareincludedin the
analysisoftheborrowareasandnot listedhere.

2 DesMomesCreekBasinPlanCommitteewillconstructaRegionalDetentionFacility(RDF)on TyeeGolfCourse
toprovideregionalflowcontrol.ThisprojectwouldeliminatetheneedforSTIArem3fitfacilitiesdescribedabove.
As thisis a cumulativeactionsubjectto futurefederalaction,it isnota MasterPlanUpdateimprovement.

1.3.1 Runways and Taxiways

To overcome aircraft arrival congestion duringpoor weather conditions, the Portproposes to build a
new 8,500-fl runway on approximately 16.5 million cubic yards (ey) of fill on the west side of the
existing STIA airfield (Figure 1.3-1). The existing airfield plateau will be extended west over 12th
Avenue South. The current location of 12thAvenue South will be the approximate centerline of the
new runway. To construct the third runway and extend the airfield plateau, a large embankment
with four mechanically stabilized earth (MSE) retaining walls will be constructed. The MSE
retaining walls are located at the northern, central, and southern portions of the embankment (see
Figure 1.3-1), and have been designed to avoid and minim_"e direct impacts from the embankment
to Miller Creek and associated wetlands. Security and emergency access roads will be constructed
around the runway perimeter. New and relocated interconnecting taxiways will also be constructed.

To accommodate the third runway embankment, stormwater management facilities, and a
neighborhood noise abatement area, the Port has purchased land west of the existing runway. Most
of this land consists of private residences. In this report, this area is referred to as the "acquisition
area." The acquisition area is generally bounded by State Route (SR) 518 to the north, South 176th
Street to the south, Des Moines Memorial Drive to the west, and 12thAvenue South to the east (see
Figure 1.3-1). Several parcels in and adjacent to the acquisition area are voluntary acquisitions and
may or may not be acquired by the Port. However, no additional action, other than demolitions, will
be taken in the voluntary acquisition areas. At the north end of the third runway, South 154th Street
would be relocated to accommodate the new runway (see below).

1.3.2 Runway Safety Area Extensions / South 154thStreet Relocation

RSA extensions are necessary for the existing runways and the new thirdrunway to ensure that they
meet currentFAA standards. The RSA extensions are to be created at the north end of the existing
airport runways south of SR 518, and at the southern end of the new third runway. The RSA
extensions at the north end of the two existing runways, as well as the new third runway
construction, will require relocating South 154th Street (Figure 1.3-2). The relocated road section

will be located approximately 55 to 650 ft north of the current alignment. The new alignmentwill
be north and west of the third runway embankment, connecting with South 156th Street at Des

Moines Memorial Drive. In addition, a portion of an existing sewer line will be relocated to parallel
the new road alignment.
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South 156th Street currently crosses over Miller Creek on an existing timber bridge. The existing
bridge will be replaced with a new bridge that spans the stream and floodplain of Miller Creek as
part of the South 154thStreet relocation (see Figure 1.3-2).

An MSE retaining wall will be constructed along the north side of the relocated road to minimize
filling of the forested wetlands located north of the roadway (see Figure 1.3-2). The MSE wall at
this location will extend up to approximately 50 ft in height.

1.3.3 The South Aviation Support Area (SASA)

The SASA (see Figure 1.3-1) will provide space for aircraft maintenance/support and air cargo
facilities. The FEIS for the Master Plan Update improvements identified several existing uses that
would be moved to the SASA, primarily due to the expansion of the Main Terminal. These uses
include Northwest Airlines aircraft maintenance and hangar, the U.S. Post Office airmail facility,
and possibly Airborne cargo. The SASA will also allow for the expansion of air cargo and aircraft
maintenance requirements of airlines and other tenants. The SASA facility will accommodate:

• Relocated line maintenance and cargo facilities that must be moved prior to the expansion of
passenger terminal facilities

• Line maintenance requirements

• Aircraft maintenance facilities in response to existing and/or future market demands

• Expansion of cargo handling and maintenance capabilities

• Other aircraft support facilities

1.3.4 On-Site Borrow Source Areas

On-site borrow areas are proposed to be excavated as a source of fill to be used to construct portions
of the runway embankment. Three on-site borrow areas are located on airport property between
24thAvenue South and 15thAvenue South, and between South 196th and South 216 th Streets (see
Figure 1.3-1). These borrow areas are planned to supply approximately 6.7 million ey of fill
material. Current engineering estimates suggest that Borrow Site 1 will supply up to 4.2 million ey,
and Borrow Sites 3 and 4 will supply 2.5 million ey.

An additional 2.4 million cy is available from on-site sources within the third runway footprint.
This fill material will be obtained through excavation at the south end of the third runway, where
materials are stockpiled and where the existing ground elevation is above the final grade for the
runway. The fill material from these sources has been tested for struetural integrity and found to be
suitable for use in the RSAs and portions of the infield.
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1.3.5 Other Support Facilities

Stomawater, electrical, water, sewer, and other utilities must be provided to new or reconstructed
airport facilities. Utilities that will result in unavoidable wetland impacts include the placement of
stormwater detention facilities for the runway embankment, relocation of a sewer line, and the
SASA detention pond. These wetland impacts are discussed in more detail in Chapter 3 of this
report, and in the Wetland Functional Assessment and lmpact Analysis (Parametrix 2000b).

1.4 RESPONSIBLE PARTIES

The Port is the applicant and owner of this project. The name and phone number of the Port
representative in charge of environmental permitting and compliance for the project is: Ms.
Elizabeth Leavitt, Manager-Aviation Environmental Programs; Port of Seattle; P.O. Box 68727;
Seattle, WA 98168-0727; (206) 433-7203.

1.5 DOCUMENT ORGANIZATION

The organization of this docttment is based on the Guidelines for Developing Freshwater Wetlands
Mitigation Plans and Proposals (Ecology 1994a). Following the introduction to the project and
mitigation actions in Chapter 1, Chapter 2 describes existing ecological conditions, and in particular,
existing conditions of wetlands and streams within the project area. Chapter 3 summarizes the
direct and indirect impacts of the project to wetlands and other Waters of the U.S. (described in
detail in Parametrix 2000b).

Chapter 4 provides a summary of the mitigation and performance monitoring plan. The mitigation
sequencing approach and specific mitigation projects are described. The overall monitoring
approach, methods, and schedules required to assure the ecological benefits of the mitigation is
summarized. A description of the adaptive management approach that will be used to implement
maintenance and contingency measures at the mitigation sites is also provided. Chapter 4 also
describes the integrated weed management strategy that will be used to control invasive non-native
species. Finally, Chapter 4 summarizes the relationship between the Wildlife Hazard Management
Plan (WHMP) for controlling wildlife hazards near the airport, and each mitigation project.

Chapter 5 provides detailed mitigation plans, performance standards, monitoring approach, and
implementation schedules for the on-site mitigation in the Miller and Des Moines Creek basins.
Chapter 5 also describes mitigation to replace functions of drainage channels, mitigation for
temporary construction impacts, and the monitoring of wetlands adjacent to the constmction
projects.

The stormwater management plan that is proposed to avoid, minimize, and mitigate for impacts to
water quantity and/or quality in Miller and Des Moines Creeks is described in Chapter 6. Chapter 7
describes the mitigation plans, performance standards, monitoring approach, and schedules for the
off-site wetland mitigation in Auburn.

Appendices A through E provide detailed plan drawings of key elements of each mitigation project.
Appendix F includes the restrictive covenant language for mitigation sites. Appendix G contains
the report on indirect hydrology impacts and mitigation at Borrow Area 3 produced by Hart
Crowser (Hart Crowser 2000e). Appendix H includes samples of data sheets that would be used
collecting information on wetlands during the monitoring period.
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2. EXISTING CONDITIONS IN THE PROJECT AREA

This chapter describes the wetlands, streams, floodplains, and drainage channels in areas that will be
temporarily or permanently impacted as a result of Master Plan Update improvements. The
wetlands within the project area are described in detail in the Wetland Delineation Report for
Seattle-Tacoma International Airport Master Plan Update Improvements (Parametrix 2000c), and
the Wetland Functional Assessment and Impact Analysis Report (Parametrix 2000b). Additional
detailed information on species listed under the Endangered Species Act is provided in the
Biological Assessment (FAA 2000). Detailed information on existing ecological conditions relevant
to the mitigation design at each site is included with the descriptions of each mitigation project in
Chapters 5 and 7.

2.1 WETLANDS

Wetland delineations have been completed throughout the project area (FAA !996; Parametrix
2000c). ACOE has verified the wetland delineations on all properties within the acquisition area,
with the exception of parcels containing Wetland A20.

2.1.1 Wetland Delineation Methodology

Parametrix staff completed field investigations to identify and delineate wetlands in the acquisition
area between March 1998 and November 2000. During these site visits, they inspected the project
area (Figure 2.1-1) for wetland characteristics and related drainage features. Project staff identified
and delineated wetlands in the project area using the Routine Determination Method outlined in the
Washington State Wetland Identification and Delineation Manual (Ecology 1997) and the U.S.

Army Corps of Engineers Wetland Delineation Manual (Environmental Laboratory 1987). The
delineation methodology incorporated the following regulatory guidance letters and memoranda:
ACOE Regulatory Guidance Letters 82-2, 86-9, and 90-7 (ACOE 1982, 1986, 1990); 3-92
Memorandum (ACOE 1992); 5-94 Public Notice (ACOE 1994); Ecology, 3/95 Public Notice
(Ecology 1995).

To be considered a wetland, under normal circumstances, an area must have hydrophytic (wetland)
vegetation, hydric soils, and wetland hydrology (Ecology 1997; Environmental Laboratory 1987).
Areas that do not exhibit indicators for one or more of these three parameters are generally not
regulated wetlands. However, in some eases when normal circumstances do not hold, all three
parameters may not be present. Additional evaluations were completed to identify wetlands in
disturbed and farmed areas (Pararnetrix 2000e).

ACOE made site visits to confirm wetland identifications and boundary delineations between July
1998 and November 2000. Modifications to delineated wetland boundaries that were requested by
ACOE during those site visits have been made and are reflected in the mapping and analysis
presented in this report. A summary of all the wetlands identified in the study area is presented in
Table 2.1-1.
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2.1-1. Summary. of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International Airport
Master Plan Update Area.

Wetland J Classification 2 Area (Acres) Drainage Basin

Employee Parking Lot Area

1 Forest 0.07 Miller

2 Forest 0.73 Miller

Subtotal 0.80

Runway Safety Area Extension

3 Forest 0.56 Miller

4 Forest 5.00 Miller

5 Forest/Scrub-Shrub 4.63 Miller

6 Scrub-Shrub 0.86 Miller

Subtotal 11.05

Runway Project Area

Airfield

7 3 Forest/OpenWater/Emergent 6.68 Miller

8 Scrub-Shrub/Emergent 4.95 Miller

9 Forest/Emergent (40/60) 2.83 Miller

10 Scrub-Shrub 0.31 Miller

11 Forest/Emergent(80/20) 0.50 Miller

12 Forest/Emergent (20/80) 0.21 Miller

13 Emergent 0.05 Miller

14 Forest O.19 Miller

Airfield

15 Emergent 0.28 Miller

16 Emergent 0.05 Miller

17 Emergent 0.02 Miller

18 Forest/Scrub-Shrub/Emergent(50/20/30) 3.56 Miller

19 Forest 0.56 Miller

20 Scrub-Shrub/Emergent(90/10) 0.57 Miller

21 Forest 0.22 Miller

22 Scrub-Shrub/Emergent (90/10) 0.06 Miller

23 Emergent 0.77 Miller

24 Emergent O.14 Miller

25 Forest 0.06 Miller

26 Emergent 0.02 Miller

W 1 Emergent O.10 Miller

W2 Forest/Emergent (20/80) 0.22 Miller

Other Watersof the U.S. 0.02 Miller

Farm Site

FW1 FarmedWetland 0.03 Miller

FW2 FarmedWetland O.O9 Miller AR 009681
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Table 2.1-1. Summary of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International
Airport Master Plan Update Area (continued).

Wetland t Classification z Area (Acres) Drainage Basin

FW3 Farmed Wetland 0.59 Miller

FW5 Farmed Wetland 0.08 Miller

FW6 Farmed Wetland 0.07 Miller

FW8 Farmed Wetland 0.03 Miller

FW9 FarmedWetland 0.01 Miller

FW 10 Farmed Wetland 0.02 Miller

FWl I Farmed Wetland 0.11 Miller

Other Waters of the U.S. 0.02 Miller

West Acquisition Area

35a-d Forest/Emergent (40/60) 0.67 Miller

37a-f Forest/Emergent (70/30) 5.73 Miller

39 ForesffScrub-shmb/Emergent (25/50/25) 0.90 Miller

40 Scrub-Shrub 0.03 Miller

41a and b Emergent/Open Water 0.44 Miller

44a and b Fore.Scrub-Shrub (70/30) 3.08 Miller

A 1 Forest/Scrub-Shrub/Emergent (15/15/70) 4.66 Miller

A2 Scrub-Shrub 0.05 Miller

A3 Scrub-Shrub 0.01 Miller

A4 Scrub-Shrub 0.03 Miller

A5 Emergent 0.03 Miller _

A6 Forest O.16 Miller

A7 Forest 0.30 Miller

A8 Forest/Scrub-Shrub(30/70) 0.38 Miller

A9 Scrub-Shrub 0.04 Miller

A!0 Scrub-Shrub O.Ol Miller

A 11 Scrub-Shrub 0.02 Miller

A 12 Scrub-Shrub 0.11 Miller

Al3 Forest 0.12 Miller

A 14a andb Forest/Scrub-Shrub/Emergent(50/25/25) 0.19 Miller

A 15 Emergent 0.04 Miller

A 16 Scrub-shrub/Emergent(20/80) 0.09 Miller

A17 Forest/Scrub-shrub/Emergent(20/80) 2.66 Miller

A!8 Scrub-Shrub 0.01 Miller

A 19 Emergent 0.04 Miller

Lore Lake Open Water 3.06 Miller

OtherWaters of the U.S. 0.33 Miller

Riparian Wetlands

R1 Emergent 0.17 Miller

R2 Scrub-Shrub/Emergent(70/30) O.12 Miller

R3 Scrub-Shrub 0.02 Miller ._

R4 Emergent 0.11 Miller

R4b Forest/Emergent (25/75) 0.11 Miller
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Table 2.1-1. Summary. of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International
. _ Airport Master Plan Update Area (continued).

Wetland 1 Classification 2 Area (Acres) Drainage Basin

R5 Emergent 0.05 Miller

R5b Forest/Emergent (25/75) 0.07 Miller

R6 Forest/Emergent (25/75) 0.21 Miller

R6b Emergent 0.09 Miller

R7 Forest/Emergent (25/75) 0.04 Miller

R7a Emergent 0.04 Miller

R8 Scrub-Shrub/Emergent(40/60) 0.40 Miller

R9 Forest 0.38 Miller

R9a Forest/Scrub-Shrub/Emergent (25/50/25) 0.74 Miller

RI 0 Scrub-Shrub 0.04 Miller

R11 Emergent 0.42 Miller

R12 Forest 0.03 Miller

R13 Emergent 0.12 Miller

R 14a Scrub-Shrub/Emergent(25/27) 0. !3 Miller

Rl4b Emergent 0.08 Miller

R15a Forest/Scrub-Shrub/Emergent(25/65/10) 0.79 Miller

RI5b Forest/Emergent(25/75) 0.25 Miller

R17 Forest 0.31 Miller

Subtotal 51.33

Borrow Area 1

32 Emergent 0.09 Des Moines

48 Forest/Emergent(20/80) 1.58 Des Moines

B1 Forest/Scrub-Shrub(30/70) 0.27 Des Moines

B4 Scrub-Shrub 0.07 Des Moines

B11 Emergent 0.18 Des Moines

B124 Scrub-Shrub 0.63 Des Moines

B 14 Scrub-Shrub/Emergent (70/30) 0.78 Des Moines

BI5 a and b 4 Scrub-Shrub 2.05 Des Moines

Other Waters of U.S. 0.01 Des Moines

Subtotal 5.66
Borrow Area 3

29 Forest 0.74 Des Momes

30 Forest/Scrub-Shrub(80/20) 0.88 Des Moines

B5 Forest/Scrub-Shrub(40/60) 0.08 Des Momes

B6 Forest/Scrub-Shrub(30/70) 0.55 Des Moines

B7 Forest/Scrub-Shrub(30/70) 0.03 Des Mmnes

B9 Forest 0.05 Des Moines

Bl0 Forest 0.02 Des Momes

Subtotal 2.35
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Table 2.1-1. Summary of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International

Airport Master Plan Update Area (continued).

Wetland ' Classification 2 Area (Acres) Drainage Basin

South Aviation Support Area (SASA)rryee Valley Golf Course

284 Scrub-Shrub/Emergent/OpenWater(50/30/20) 35.45 Des Momes

52 Forest/Scrub-Shrub/Emergent(80/20/20) 4.70 Des Momes

53 Forest 0.60 Des Moines

G1 Emergent 0.05 Des Moines

G2 Emergent 0.02 Des Momes

G3 Emergent 0.06 Des Moines

G4 Emergent 0.04 Des Moines

G5 Emergent 0.87 Des Moines

G6 Emergent 0.01 Des Moines

G7 Forest/Scrub-Shrub(30/70) 0.50 Des Moines

G8 Emergent 0.04 Des Moines

WH OpenWater 0.25 DesMoines

DMC Forest/Scrub-Shrub/Emergent 1.08 Des Moines

Subtotal 43.67

IWS Area

IWS a and b Forest 0.67 Des Moines

Subtotal 0.67

South Aviation Support Area Detention Pond

El Forest 0.23 DesMoines _:-"

F..2 Forest 0.04 Des Moines

E3 Forest 0.06 DesMoines

Subtotal 0.33 DesMoines

TOTAL 11S.86

m Wetlands are labeled according to the following protocol:

• Wetlands with only numerical designations (e.g., Wetland 35 or Wetland 44) were des_ by Shapiro and
Associates, Inc. (FAA 1995).

• Wetlands with an 'A' designation (e.g., Wetland A5 or A 10) are wetlands occurring within the west acquisition
area.

• Wetlands with an 'R' designation (e.g., Wetland R5 or R6) are riparian wetlands occorrmg within the west
acquisition area.

• Wetlands with a 'W' designation (e.g., Wetland W1 or W2) are wetlands occmring within the west airfield
arfa.

• Wetlands with a 'G' designation (e.g., Wetland G5 or G6) are wetlands occnrrmg within the Tyee Valley Golf
Course or the SASA areas.

• Wetlands with an 'E' designation (e.g., Wetland E1 or E2) are wetlands occumng within the SASA detention
pond area.

• Wetlands with an 'IWS' designation (e.g., IWSa and IWSb) are wetlands occurring near the MS lagoon.
• Wetlands with a 'B' designation (e.g., Wetland B5 or B10) are wetlands occurring within the borrow sites.
• Wetland numbers followed by a small case letter designaie subsections of a larger wetland (i.e., Wetland 35a,

or 35b) where constructed features (i.e., driveways) fragment a larger wetland.

2 Numbers indicate approximate percentage of cover by respective wetland classes (Cowardin et al. 1979).
3 Includes Lake Reba.
4 Portions of the wetland areaare e_atecL
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2.1.2 Wetland Descriptions

About one hundred seventeen wetlands totaling about 115 acres were identified within the study
area in the Miller and Des Moines Creek basins (see Table 2.1-1; Figures 2.1-2, 2.1-3, and 2.1-4).
These wetlands range in size from 0.01 to about 35 acres (see Table 2.1-1), and include slope,
depressional, and riparian wetlands (Brinson 1993). Palustrine forested, scrub-shrub, emergent, and
open-water wetland classes are present within the project area (see Table 2.1-1). A detailed
description of all wetlands found within the study area is provided in the Wetlands Delineation
Report (Parametrix 2000c). Many of the wetlands in the project area are small, degraded by past
and ongoing human disturbance, and isolated from other wetlands by areas of unsuitable habitat
(e.g., roadways, buildings). Ecological functions of wetlands within the study area are described in
the Wetland Functional Assessment and Impact Analysis Report (Parametrix 200Oh). Mitigation

for impacts to the ecological functions that the wetlands provide will be mitigated as described in
this document (see Chapter 5).

2.2 STREAMS

Several stream systems (Walker, Miller, Des Moines, and Gilliam Creeks) occur in the project area.
These have been evaluated as part of the environmental review for the Master Plan Update
improvements (FAA 1996, 1997; KCSWM 1987; Hillman et al 1999; Parametrix 2000d). The
following sections describe these stream systems. Additional detailed information on existing
ecological conditions in the streams is provided in the Biological Assessment (Pararnetrix 2000d), as
well as in the detailed mitigation plan descriptions in Chapter 5.

2.2.1 Miller Creek Basin

Miller and Walker Creeks, the two streams located in the Miller Creek basin, are near or within the

project area. Miller Creek originates at Arbor Lake (near the comer of 5thAvenue, south of South
124th Street) and flows approximately 5.3 miles to Puget Sound. Walker Creek originates in
Wetland 43 west of SR 509 (U.S. Geologic Survey [USGS] Des Moines Quadrangle 1995) and
flows into Miller Creek approximately 500 ft upstream of its mouth at Puget Sound (Figure 2.2-1).
While a portion of the Walker Creek drainage basin is located within the study area, the stream itself
is located approximately 1,000 it downslope of, and west of, the project area.

2.2.1.1 Miller Creek

Miller Creek is located in southwest King County and has a basin size of approximately 8 square
miles. The Miller Creek basin lies within the Cities of SeaTae and Burien. Flows in Miller Creek

originate at three locations: (1) the Arbor, Burien, Tub, and Lora Lakes complex; (2) Lake Reba;
and (3) seeps located on the west side of STIA. Miller Creek generally flows south and southwest
toward Puget Sound. On the west side of the airport, a number of drainage channels convey water
from the plateau and hillslope to the stream. These channels (King County 1990) have been
ditched, and function primarily as surface or groundwater conveyance channels.
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Most of the 5,050-acre Miller Creek watershed is developed with residential and commercial
properties. Approximately 62 percent of the land use in the basin is residential, 15 percent is
commercial, 3 percent is STIA2 (excluding the IndustrialWater System (IWS) drainage area, which
treatsstormwater runoffprior to being discharged to Puget Sound), and the remaining 20 percent is
undeveloped (Montgomery Water Group 1995). Much of the undeveloped land in the watershed is
owned by the Port. Commercial land uses are scattered along Des Moines Way, Ambaum
Boulevard, and First Avenue South. Some agriculturaluses are also found in the upperwatershed.
Although urbanization throughout the basin has altered the stream and riparian ecosystems, Miller
Creekcontinues to support fish and wildlife species.

Stream Classification

WDFW has classified the lower reaches of Miller Creek as Class II salmon-bearing waters. Miller
Creek is designated as an extraordinary (Class AA) quality water body by the Water Quality
Standardsfor Surface Waters of the State of Washington (WAC 173-201). However, Miller Creek
has failed to meet some of the state water quality standards (FAA 1996). Occasional violations of
Class AA water quality standards for pH, dissolved oxygen, and ammonia have also occurred in the
basin (FAA 1996). Runoff from residential, commercial, and agriculturalpropertieshas contributed
to water quality degradation. Pollutants such as nutrients, organics, metals, fecal coliform bacteria,
and suspended solids commonly associated with urban runoff, have been found in Miller Creek and
contribute to occasional violations of state and federal water quality standards.

The floodplain in the stream reach between South 156thStreet and South 160thStreet is relatively
confined to the channel ravine and is approximately 60 to 100 fl wide. In the stream reach south of
South 160thStreet, the floodplain is approximately 80 to 150 it wide in the upper reaches. However,
further downstream, it widens to approximately 200 to 250 ft.

Urbanization and agriculturehave significantly altered the floodplains associated with Miller Creek.
The wetland filling, riparian vegetation removal, culvert installation, and streambank armoring have
reduced stream channel and floodplain capacities. Increased development and impervious surface
areas in the basin result in increased stormwater runoff rates and volumes.

The 100-year floodplain in the vicinity of the Vacca Farm site is several acres in size (Figure 2.2-2).
The wetland area and poor drainage that existed prior to land agricultural drainage activities are
evident from the 100-year floodplain estimated by the Federal Emergency Management Agency
(FEMA). The approximate 100-year flood elevations, determined by FEMA as part of its study,
vary from 266 ft at the Miller Creek detention facility outlet, to approximately 265 it at the
downstream end of the Vacca Farm site (see Figure 1.2-2). A floodway has also been delineated
and mapped in a portion of the floodplain.

The floodplain in the reach between South 156thStreet and South 160_ Street is relatively confined
to the channel ravine and is approximately 60 to 100 ft wide. In the reach south of South 160th
Street, the floodplain is approximately 80 to 150 it wide in the upper reaches. However, further
downstream, it widens to approximately 200 to 250 ft.

AR 009690
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Miller Creek Tributary. Drainage Channels

Five intermittent water drainage channels (referred to as Waters A, B, C, D, and W) are located
within the Miller Creek basin in the acquisition area on the west side of the existing runway (see
Figure 2.1-2). These channels are regulated as Waters of the U.S. by ACOE,.and portions of them
are mapped by the King County Sensitive Areas Portfolio (King County 1990).

Water A is an approximately 814-fi-long by 5-fi-wide (0.09-acre) drainage ditch. This ditch
collects surface water runoff from 12 th Avenue South, the airport security road, and several upslope
wetlands (Wetlands 19, 21, and 22). A portion of Water W, which originates in Wetland 20, also
drains westward into Water A. These waters drain into Wetland 37 through a culvert under 12th
Avenue South and convey ehannelized flow through a continuation of Water W for approximately
494 feet (0.03 acre) to Miller Creek. Water A and portions of Water W are mapped in the King
County sensitive area map folio (King County 1990) as an unclassified stream.

Water B is an approximately 314-fi-long by 4-fl-wide (0.03-acre) incised channel that conveys
water from the west end of Wetland 37f northwest to riparian Wetland R9, which, in turn, drains to
Miller Creek.

Water C is a discontinuous ditch that flows through culverts or cement-lined channels on Parcel
251. The exposed ditch totals approximately 170 linear feet (0.01 acre) from South 168th Street to
Miller Creek.

Water D is a intermittent stream that begins east of Des Moines Memorial Drive and north of South
160thStreet. The channel flows approximately 1,830 linear feet (0.16 acre) through several sections
of Wetland A17 and enters Miller Creek on Pared 243, approximately 200 feet upslope of Des
Moines Memorial Drive.

2.2.1.2 Walker Creek

Walker Creek is the major tributary of Miller Creek and originates in Wetland 43 west of SR 509.
Several small seep areas located east of SR 509 feed into Wetland 43. Walker Creek flows for
approximately 1.3 miles southwest and generally parallel to Miller Creek before joining Miller
Creek less than 500 fl upstream of Puget Sound (see Figure 2.2-1). Land use in the Walker Creek
basin consists of residential and commercial development in densities similar to those described for
Miller Creek. A small portion of Port property drains to Walker Creek. However, no portion of the
active runway, airfield, or airport operations area drains to Walker Creek.

The contributing basin to Walker Creek, including Wetland 43, is shown in Figure 2.2-1. Stream
flow rates are typically highest between October and April during the wet season and lowest
between May and September (FAA 1996). Walker Creek receives storrnwater runoff originating
from residential and commercial development within the basin, which has likely increased the
frequency and magnitude of peak flows. Upstream of Southwest 175th Street, the Federal

Emergency Management Agency (FEMA) classified the floodplain as areas where the 100-year
flood depth is less than 1.0 fi, or the drainage area is less than 1 square mile. FEMA also mapped a
more extensive (several acres) floodplain fi'om the confluence of Walker and Miller Creeks to Puget
Sound.
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In the lower gradient upper reaches, Walker Creek flows through confined rockery hardened banks,
several culverts, and along roadside ditches. As the gradient increases, Walker Creek flows through
a ravine (downstream of 1st Avenue South); however, field evaluations of this area could not be
conducted due to limited access to private property. As the gradient decreases below the ravine and
above the confluence with Miller Creek, the stream is again confined by urban development,
including yards, ditches, and culverts. Walker Creek has riparian cover along most of its length.
Trees and shrubs are the dominant vegetation type, however mowed lawn is also common along the
banks (Hillman et al. i 999).

Walker Creek is unclassified by King County, however, it would likely be classified as a DNR type
3 stream due to stream size and salmonid use. No studies have measured water quality in Walker
Creek; it is likely that the stream has pollutant loads typical of streams in Puget Sound lowland
urbanized watersheds, and similar to Miller Creek. Walker Creek supports coho and chum
spawning, although a recent survey found that approximately 75 percent of the coho spawning in
the stream were fi-omhatcheries (I-Iillman ¢t al. 1999). The stream has limited large woody debris,
undercut banks, or other typos of cover features (Hillman ¢t al. 1999), which in turn limits fish
habitat in the stream.

2.2.2 Des Moines Creek Brain

The Des Moiram Cr_k drainage basin consists of about 3,525 acres situated primarily south and
southeast of the airport (see Figure 1.2-2). The Des Moines Creek watershed is largely urbanized
and includes portions of the Cities of Des Moines, Normandy Park, SeaTac, and Burien. STIA
occupies approximately 23 percent of the watershed (excluding other Port properties such as Tyee
Valley Golf Course and noise abatement areas). The area directly southeast of the airport, once
residential, has largely been purchased by the Port as part of the Noise Remedy Program. The Tyee
Valley Golf Course occupies the area immediately south of the airport. The remainder of the
watershed is mixed residential, commercial, and industrial uses.

2.2.2.1 Des Moines Creek

The east branch of Des Moines Creek originates from Bow Lake, and the west branch originates
from the Northwest Ponds. From the confluence of the two branches on the Tyee Valley Golf
Course, Des Moines Creek extends about 3.5 miles southeast to Puget Sound. In that distance it
drops about 300 fl in elevation. Two unnamed tributaries enter the stream at about river miles
(P,Ms) 0.7 and 1.9 (Williams et al. 1975).

Des Moines Creek is designated as an extraordinary(Class AA) quality water body by the Water
Quality Standards for Surface Waters of the State of Washington (WAC 173-201). From the west
branch downstream of theNorthwest Ponds, it is a Class H salmon-bearing stream.

2.2.2.2 Drainage Channd

A small drainage channel (water S) is present in Borrow Area 1, South of South 208thStreet and
east of Des Moines _k (see Figure 2.1-3). Water S, classified as a Water of the U.S., contains
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-- intermittent flow, but does not contain wetland soil or vegetation. Water S is a 90-r-long by 3-r-
wide (0.01-acre) channel that conveys water fi'om a small spring into a 4-inch drainage pipe.

2.2.3 Gilliam Creek

Gilliam Creeld is a small stream that receives runoff from STIA, and discharges to the
Green/Duwamish River in the vicinity of the city of Tukwila (see Figure 2.2-1). This stream is used
primarily by resident fish because of migration barriers that limit anadromous fish passage (Taylor
Associates 1996 in City of Tukwila 1997). Gilliam Creek, which has been impacted by
development, is extensively culverted and receives stormwater runoff that causes high peak flows
and low base flows. Access by fish to the lower reaches of Gilliam Creek is restricted by a culvert
and flap gate where the stream drains into the Green/Duwamish River. Culverts limit adult
salmonid access to much of this tributary, although juvenile chinook and coho salmon have been
reported in the stream. The resident fishes expected to inhabit this stream and long piped sections
include cutthroat trout (Oncorynchus clarki clarki), western brook lamprey (Lampetra richardsoni),
carp (Cyprinus sp.), peamouth (Mylocheilus caurinus), largeseale sucker (Catostomus
macrocheilus), threespine stickleback (Gasterosteus aculeatus), and sculpin (Cottus sp.).

About 50 percent of Gilliam Creek is contained in culverts, and much of the remainder of the stream
flows in constructed ditches. Riparian vegetation is lacking along most of the stream corridor or is
predominantly herbaceous and provides little shade.

_ Urban developments within the watershed have altered native soils and vegetation, resulting in
increased scour and sedimentation in Gilliam Creek. Changes such as stream channelization and
the removal of large woody debris have increased stream degradation and fine sediment input.
Scour and erosion characterize the upper reaches of the stream, resulting in downstream
sedimentation in the lower reaches. Base flow measurements of water quality indicated that
concentrations in Gilliam Creek do not meet Washington State Class A water quality standards for
pH, dissolved oxygen, dissolved copper, dissolved lead, dissolved zinc, and fecal coliform bacteria
(Herrera and RW Beck 2000).

3GillialllCreekis describedinthissection.MasterPlanUpdateimprovementsdonotaddnewimperviousareaoralter
anywetlandsor streamchannelsin thisbasin. Forthesereasons,no mtm-alresourcemitigationin thisbasinis
necessary.

AR 009694
NaturalResourceMitigationPlan 2-16 December2000
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlanUpdate a.'_rA_,,_.'91._._l._l_,a_Sm_*_,,_,_,_,_m,.,A,,



=z

ir
il

AR 009695



_ 3. NATURAL RESOURCE IMPACTS SUMMARY

The STIA Master Plan Update improvements will affect wetlands, streams, floodplain, drainage
channels, andstormwaterin theMiller and Des Moines Creekbasins. To constructthe projects, fill
materialwould be placed in approximately 980 linear it of Miller Creek, approximately 5.24 acre-it
of the Miller Creek 100-year floodplain, approximately 18.37 acres of wetland, and about 1,290
linear fl of drainage channel. In addition, new impervious surfaces will affect stormwater runoff
and water quality conditions. The impacts of these actions, which are the basis for the mitigation
described in Chapters 4, 5, and 7 of this report, are described in the FSEIS (FAA 1997a) for the
project. Wetland and stream impacts resulting from STIA Master Plan Update improvements are
summarized in the discussion that follows. Detailed analyses of these impacts are presentedin the
following documents:

• Wetland Functional Assessment and Impact Analysis (Parametrix2000b)

• Comprehensive Stormwater Management Plan for Seattle-Tacoma International Airport
Master Plan Improvements (Parametrix2000a)

• Final Supplemental Environmental Impact Statement for the Proposed Master Plan Update
Development Actions at Seattle-Tacoma International Airport (FAA 1997a).

3.1 WETLANDS

The FSEIS for the Master Plan Update improvements identified 12.23 acres of wetland that would
be directly affected by Master Plan Update improvements (FAA 1997a; Parametrix 1996a). These
determinations represented the best available information at the time of publication. Information
supporting these determinations was obtained through field delineations and aerial photographic
interpretation. Aerial photographicinterpretationwas used in the west side acquisition area where
the Port lacked the access to propertiesnecessary to conduct wetland delineations and subsequent
agency review.

Since the publicationof the FSEIS, the Port has purchasedpropertyand delineated wetlands that are
subject to temporary or permanent impacts from the runway embankment, construction activities,
and stormwater management (see Wetland Delineation Report, Parametrix2000c). All wetlands
within the acquisitionarea have been delineated.

Permanent wetland impact from Master Plan Update improvements would affect about 18.37 acres
(Table 3.1-1, Figures 3.1-1 and 3.1-2, and the Wetland Functional Assessment and Impact Analysis
[Parametrix2000hi). Mitigation for these impacts is described in Chapters 4 (overview), 5 (in-basin
for non-habitatwetland functions), and 7 (out-of-basin for habitatmitigation).

Permanent wetland impacts (fill and potential indirect) include approximately 8.17 acres of forest,
2.98 acres of shrub, and 7.22 acres of emergent habitat. Lower quality wetlands (Category III and
Category IV) account for about 50 percent of the wetlands impacted by fill (Table 3.1-2). The
remaining wetland impact areas affect higher quality Category II wetlands. All impacted wetlands
have been subjected to significant historical or ongoing disturbances that have reduced their
ecological value and ecosystem function(Parametrix 2000b).
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Table 3.1-1. Summary of wetland impacts for Seattle-Tacoma International Airport Master Plan Update
improvements by construction project (all values are in acres).

Indirect Direct Vegetation Types Impacted (acres)
Wetland Impact Impact Total Impact
Number Vegetation Type i (acres) (acres) (acres) z Forested Shrub Emergent

Runway Safety Area Extension
5 Shrub 0.00 0.14 0.14 0.07 0.07 0.00

Subtotal 0.00 0.14 0.14 0.07 0.07 0.00

Third Runway Project Area

North Airfield

9 Forested/Emergent 0_00 0.03 0.03 0.01 0.00 0.02

11 Forested/Emergent 0.16 0.34 0.50 0.40 0.00 0. !0

i 2 Forested/Emergent 0.00 0.21 0.21 0.04 0.00 0. ! 7

13 Emergent 0.00 0.05 0.05 0.00 0.00 0.05

14 Forested 0.00 0.19 0.19 0.19 0.00 0.00

West Airfield

15 Emergent 0.00 0.28 0.28 0.00 0.00 0.28

16 Emergent 0.00 0.05 0.05 0.00 0.00 0.05

17 Emergent 0.00 0.02 0.02 0.00 0.00 0.02

18 Forested/Shrub/ 0.55 2.29 2.84 1.28 0.75 0.81

Emergent

19 Forested 0.00 0.56 0.56 0.56 0.00 0.00

20 Shrub/Emergent 0.00 0.57 0.57 0.00 0.51 0.06

21 Forested 0.00 0.22 0.22 0.22 0.00 0.00

22 Shrub/Emergent 0.00 0.06 0.06 0.00 0.01 0.05

23 Emergent 0.00 0.77 0.77 0.00 0.00 0.77

24 Emergent 0.00 0.14 0.14 0.00 0.00 0.14

25 Forested 0.00 0.06 0.06 0.06 0.00 0.00

26 Emergent 0.00 0.02 0.02 0.00 0.00 0.02

W1 Forested/Emergent 0.00 0.10 0. I0 0.00 0.00 0. ! 0

W2 Forested/Emergent 0.00 0.22 0.22 0.04 0.00 O.18

West Acquisition Area

35a-d Forested/Emergent 0.04 0.63 0.67 0.27 0.00 0.40

37a-f Forested/Emergent 0.36 3.75 4.11 2.86 0.00 1.25

40 Forested 0.00 0.03 0.03 0.00 0.03 0.00

4! a and b 3 Emergent 0.00 0.44 0.44 0.00 0.00 0.44

44a and b Forested 0.00 0.26 0.26 0. I8 0.08 0.00

A5 Emergent 0.02 0.01 0.03 0.00 0.00 0.03

A6 Forested 0.09 0.07 0.16 0. i6 0.00 0.00

A7 Forested 0.00 0.30 0.30 0.30 0.00 0.00

A8 Forested/Shrub 0.00 0.38 0.38 0.07 0.31 0.00

A 12 Shrub 0.06 0.02 0.08 0.00 0.08 0.00

A i 8 Shrub 0.01 0.00 0.01 0.00 0.01 0.00
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Table 3.1-1. Summary of wetland impacts for Seattle-Tacoma International Airport Master Plan Update
improvements by construction project (all values are in acres) (continued).

Indirect Direct Vegetation Types Impacted (acres)
Wetland Impact Impact Total Impact
Number VegetationType i (acres) (acres) (acres)2 Forested Shrub Emergent

VaccaFarmSite

AI Forested/Shrub/ 0.00 0.59 0.59 0.09 0.09 0.41
Emergent

FW 5 FarmedWetland 0.00 0.08 0.08 O.00 0.00 0.08

FW 6 FarmedWetland 0.00 0.07 0.07 0.00 0.00 0.07

Riparian Wetland

R1 Emergent 0.00 0.13 0.13 0.00 0.00 0.13

Subtotal 1.29 12.94 14.23 6.73 1.87 5.63

South Aviation Support Area (SASA)/Tyee Valley Golf Course

52 Forested/Shrub/Em 0.54 0.00 0.54 0.54 0.00 0.00
ergent

53 Forested 0.00 0.60 0.60 0.60 0.00 0.00

E2 Forested 0.00 0.04 0.04 0.04 0.00 0.00

E3 Forested 0.00 0.06 0.06 0.06 0.00 0.00

GI Shrub(Slope) 0.00 0.05 0.05 0.00 0.05 0.00

G2 Emergent 0.00 0.02 0.02 0.00 0.00 0.02

G3 Emergent 0.02 0.04 0.06 0.00 0.00 0.06

G4 Emergent 0.04 0.00 0.04 0.00 0.00 0.04

G5 Emergent 0.47 0.40 0.87 0.00 0.00 0.87

_-- G7 Forested/Shrub 0.00 050 0.50 0.13 0.37 0.00

Subtotal 1.07 !.71 2.78 1.37 0.42 0.99
Borrow Area and Haul Road

28 Emergent 0.00 0.07 0.07 0.00 0.00 0.07

BII Emergent 0.00 0.18 0.18 0.00 0.00 0.18

B12 Forested 0.04 0.03 0.07 0.00 0.07 0.00

BI4 Shrub 0.00 0.78 0.78 0.00 0.55 0.23

Subtotal 0.04 1.06 1.10 0.00 0.62 0.48
Mitigation4

Auburn Emergent 0.00 0.02 0.02 0.00 0.00 0.02area7

Auburn Emergent 0.00 0.03 0.03 0.00 0.00 0.03area9

Auburn Emergent 0.00 0.07 0.07 0.00 0.00 0.07area10

Subtotal 0.00 0.12 0.12 0.00 0.00 0.12

TOTAL 2.40 15.97 18.37 8.17 2.98 7.22

I. All wetlands are paluslrine, based on USFWS wetland classification system (Cowardin et al. 1979).
2. Values are rounded to two sieni_cant figures. Wetland impact may be subject to minor changes.
3. Includes 0.18 acre of open water habitat.
4 Impacts result from access roads.
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.... Table 3.1-2. Summary of permanent wetland impacts by project and wetland category I (in acres).

Project Category Ii Category 111 Category IV Total

RSA 0.00 0.14 0.00 0.14

ThirdRunway 8.37 4.89 0.97 14.23

Borrow Area I and HaulRd 0.14 0.96 0.00 1.10

SASA 0.54 1.20 1.04 2.78

Off-site Mitigation2 0.00 0.12 0.00 O.12

TOTAL 9.05 7.31 2.01 18.37

Ecology (1993)
b Impacts result fi_m a permanent access road in an emergent wetland at the Auburn mitigation project.

During Master Plan Update improvement project construction, about 2.05 acres of wetland could
temporarily be disturbed by construction activities, stormwater management, and temporary erosion
and sediment control facilities (Table 3.1-3 and Figure 3.1-3) (Parametrix 2000b). Upon
completion of construction, temporarily impacted areas will be restored. Restoration activities will
include removing invasive plant species, planting native species, and regrading of temporarily
impacted emergent wetlands to create higher quality forest, shrubs, and open water wetlands.

Additional impacts to wetlands that result from implementing the mitigation projects include
constructing temporary and permanent access roads in wetlands and use of wetlands for temporary
construction staging. Areas subject to temporary construction impacts will be regraded and
replanted following construction.

Table 3.1-3. Summary of temporary construction impacts to wetlands in the proposed Seattle-Tacoma
International Airport Master Plan Update improvement area.

Total Temporary Vegetation Type Impacted (acres)
Impact Area

Wetland Classification ! (acres) Forest Shrub Emergent

Runway Safety Area Extension

4 Forested 2 0.20 0.20 0.00 0.00

5 Forested/Shrub2 0.20 0.10 0.10 0.00

Third Runway

9 Forested/Emergent 0.16 0.11 0.00 0.05

18 Forested/Shrub/Emergent 0.22 0.04 0.07 0.11

37 Forested/Shrub/Emergent 0.71 0.50 0.10 0.11

44a Forested/Shrub 0.28 0.18 0.10 0.00

A 1 Forested/Shrub/Emergent2 0.05 0.01 0.01 0.03

A 12 Shrub 0.03 0.00 0.03 0.00

A13 Forested 0.01 0.01 0.00 0.00

R2 Emergent 0.02 0.00 0.00 0.02

South Aviation Support Area

52 Forested/Shrub/Emergent2 0.17 0.00 0.05 0.12

TOTAL 2.05 1.15 0.46 0.44

A i All wetlands are palustrine, based on USFWS wetland classification system (Cowardin et al. 1979).
2 Temporary impacts will be limited to installation of sediment fencing and standardBMPs.
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- Approximately 40.49 acres of wetland will be disturbed during mitigation activities (Table 3.1-4)

(Parametrix2000b).

Table 3.1-4. Summary of wetlands disturbed during mitigation activities.

Total Area Vegetation Type Disturbed (acres)

Wetland Vegetation Types (acres) Forest Shrub Emergent

Temporary impacts to wetlands associated with implementing mitigation that includes excavation or installation of
temporary roads

FW 1, 2, 3, 8, 9,
10, and FW 11 t Farmed Wetlands 0.88 0.00 0.00 0.88

AIt Forest/Shrub/Emergent 3.74 0.56 0.56 2.62
A2 i Shrub 0.05 0.00 0.05 0.00

A3 J Shrub 0.01 0.00 0.01 0.00

A41 Shrub 0.03 0.00 0.03 0.00

Auburn Area 1 2 Emergent 1.55 0.00 0.00 1.55

Auburn Area 2 3 Emergent 0.06 0.00 0.00 0.06
Auburn Area 3 3 Emergent 5.11 0.00 0.00 5.11
Auburn Area 4 3 Emergent 0.99 0.00 0.00 0.99
Auburn Area 5 3 Emergent 3.27 0.00 0.00 3.27
Auburn Area 6 3 Emergent 0.35 0.00 0.00 0.35
Auburn Area 8 3 Emlhrgent 0.60 0.00 0.00 0.60
Auburn Area 11 3 Emergent 0.01 0.00 0.00 0.01

Auburn 4 Emergent 2.20 0.00 0.00 2.20
Subtotal 18.85 0.56 0.65 17.64

Temporary impacts in wetlands associated with enhancement planting

18s Forest/Shrub/Emergent 1.27 1.27 0.00 0.00

28 6 Forest/Shrub/Emergent 4.50 0.00 0.00 4.50

37a s.9 Forest/Emergent 1.96 1.50 0.00 0.46

A 1s.9 Forest/Shrub/Emergent 0.34 0.34 0.00 0.00

A95.9 Shrub 0.04 0.00 0.04 0.00

A 10s,9 Shrub 0.01 0.00 0.01 0.00
A11 s.9 Shrub 0.02 0.00 0.02 0.00
A13 s,9 Forest 0.12 0.12 0.00 0.00

A 16s,9 Shrub/Emergent 0.05 0.00 0.00 0.05
R1 s Emergent 0.04 0.00 0.00 0.04
R2 5.9 Shrub/Emergent 0.12 0.00 0.06 0.06

R3 s.9 Shrub 0.02 0.00 0.02 0.00

R4 5'9 Emergent 0.11 0.00 0.00 0.11

R42,s,9 FonncdEmergent 0.11 0.03 0.00 0.08

R5 s.9 Emergent 0.05 0.00 0.00 0.05

R5zs,9 Forest/Emergent 0.07 0.02 0.00 0.05

R6 s.9 Forest/Enm,gent 0.21 0.05 0.00 0.16

R62 s̀,9 Emergent 0.09 0.00 0.00 0.09

R7 s,9 Forest/Emergent 0.04 0.04 0.00 0.00

R7_"s,9 Emergent 0.04 0.04 0.00 0.00

R8 s.9 Shrub/Emergent 0.40 0.00 0.20 0.20

R9 s.9 Forest 0.38 0.38 0.00 0.00
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Table 3.1-4. Summary of wetlands disturbed during mitigation activities (continued).

Total Area Vegetation Type Disturbed (acres)

Wetland Vegetation Types (acres) Forest Shrub Emergent
R9 _'_"9 Forest/Shrub/Emergent 0.30 0.30 0.00 0.00

R10 5.9 Shrub 0.04 0.04 0.00 0.00

R11 5.9 Emergent 0.42 0.00 0.00 0.42

R12 5.9 Forest 0.03 0.03 0.00 0,00

R13 s"9 Emergent 0.12 0.00 0.00 0.12

R141's'9 Shrub/Emergent 0.13 0.13 0.00 0.00

R142,s.9 Emergent 0.08 0.00 0.00 0.08

R15 _'5.9 Forest/Shrub/Emergent 0.79 0.25 0.40 0.14

R 152 5̀.9 Forest/Emergent 0.25 0.06 0.00 0.19

R17 s.9 Forest 0.31 0.31 0.00 0.00

Waters B, V17, V27 Open Water 0.05 0.00 0.00 0.05

Auburn s Emergent 9.13 0.00 0.00 9.13

Subtotal 21.64 4.91 0.75 15.98

TOTAL 40A9 5A7 1.40 33.62

) Temporary impacts associated with restoration activities at the Vacca Farm site.
2 Temporary impacts result fi,om comtmcting temporary roads to provide access to the mitigation site.
3 Excavation in wetlands at off-site mitigation site to inca'easehabitat diversity/complexity, construction of temporary

roads to access the interior portion of the site to conduct monitoring and maintenance activities, and approximately 3
acres of temporary staging area.

4 Maximum of 2.20 acres of existing off-site ditches and fanned wetland will be converted to a wetland drainage
channel that connects the mitigation site to the 100-year floodplain of the Green River.

s Enhancements in these wetlands may include excavation for temporary irrigation systemsl
6 Planting and removal of culverts in wetland located at the Tyee Valley Golf Course.

Existing draintiles will be removed and natural wetland topography restored.
s Mowing, discing, and planling in an existing low quality emergent wetland.
9 Wetlands in the Miller Creek and Riparian buffer.

Where fill impacts to wetlands resuR in small fragments of remaining wetlands, the remaining
wetland area has been considered permanently impacted, and tabulated in Table 3.1-1. For
example, the small areas of Wetland A6 and A8 located between the runway embankment and
proposed stormwater detention facilities may not persist as functioning wetland following
completion of the project.

The calculated permanent impacts to wetlands (18.37 acres) also include about 2.4 acres of indirect
wetland impacts (see Table 3.1-1) that could occur in certain locations where there are changes to
wetland hydrology, shading, or. fragmentation resulting in loss of wetland functions (Parametrix
2000b). While these indirect impacts could result in the loss of some wetland functions from an

area, they may not necessarily remove all functions. For example, where the SASA bridge crosses
Wetland 52, shading will eliminate wetland vegetation and wildlife habitat, however, the corridor
and hydrologic functions provided by this areawill remain. In other areas, if wetland hydrology is
reduced or eliminated, existing vegetation will remain and wildlife habitat will continue to be
provided. However, these indire_ impacts are mitigated at ratios of 3:l.
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-- Other indirect impacts to wetlands that could affect their function include noise and human
disturbance, changes in water quality impacts, and changes in surface hydrology. These impacts
could alter or reduce the level of some functions, but would not eliminate the wetlands themselves
or their functions. These impacts are also mitigated by this plan because, in most cases, land use
conditions that have degraded these wetlands areremoved, and restorationactions are implemented
to enhance wetland function (Parametrix2000b).

3.2 STREAMS

Impacts to streams resulting from Master Plan Update improvements include filling approximately
980 f[ of Miller Creek (Figure 3.2-1). Filling a portion of Miller Creek to accommodate the runway
embankment and road relocations would result in loss of surface water conveyance that must be

replaced through mitigation (see Section 5.2). The section of Miller Creek to be relocated, adjacent
to the Vacca Farm site, is an artificial (ditched) stream channel. The natural stream was moved to
its present location and constructed as a straight channel to improve the area for farming.

3.3 FLOODPLAINS

Fill for the proposed Master Plan Update improvements would result in the loss of approximately
5.24 acre-f[ of floodplain storage where the segment of Miller Creek will be relocated (see Figures
1.3-2 and 3.2-1). Without mitigation, encroachment on the floodplain would result in loss of flood
storage capacity and potential increases in flooding in downstream areas.

Flooding impacts in the Miller Creek basin as a result of the project are unlikely because required
mitigation will include adherence to floodplain development standards and floodway management
requirements of FEMA, FAA, Ecology, King County, and the City of SeaTac. Floodplain
development standardsprohibitany reduction in the 100-yr floodplain or base flood storage volume.
Compensatory mitigation is required for any proposed filling of the lO0-yr floodplain so as to
achieve no net loss in flood storage capacity.

Temporary floodplain impacts during construction could include temporary fill for construction
access roads and construction in the floodplain as floodplain and wetland mitigation plans are
implemented. Since construction would occur during the dry season when the probability of a
significant flood is very low, this potential impact is not significant.

3.4 DRAINAGE CHANNELS

Construction of the runway embankment will fill approximately 1,290 it of three drainage channels
near 12thAvenue (Figure 3.4-1) and portions of an agricultural drainage channel at the Vacca Farm
site. Portions of Channels A, W, and B will be filled to accommodate the embankment for the third

runway (see Figure 3.4-1). These channels do not contain fish habitat. Their primary function is to
convey roadside runoff and seepage flow from the hill slopes to the riparian wetlands adjacent to
Miller Creek. Without mitigation, filling these channels could result in reduced base flows reaching
Miller Creek; however, mitigation actions to reroute seepage and stormwater flow to the riparian
wetlands will continue to provide comparable base flow to the stream. Because appropriate
mitigation actions will be implemented (see Section 5.2.3), no impacts to Miller Creek will occur
from filling these drainage channels.
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A drainage ditch located in the Vacca Farm site (see Figure 2.1-4) parallels Miller Creek for
approximately 800 ft. The ditch, which is part of Wetland A1, provides positive drainage for the
adjacent farmland, connecting to Miller Creek near South 156th Way. A portion of the channel
(approximately 400 ft) would be restored to natural wetland grades and vegetation.

3.5 WATER QUANTITY AND WATER QUALITY

The permanent activities associated with implementation of the Master Plan Update improvements
will include grading, filling, paving new streets and runways, and constructing new buildings.
These improvements would increase impervious surface areas in the Miller Creek and Des Moines
Creek watersheds. Details describing stormwater quality and quantity can be found in Section 6.

Additional impervious surfaces could further increase stormwater runoff rates and volumes, and
pollutant loads to the receiving streams. Unless mitigated, changes in runoff would be expected to
increase flooding and erosion, and would degrade instream habitat and water quality in Miller Creek
downstream of stormwater inputs from the improved areas. The impervious surface areas could
reduce the groundwater recharge occurring in the development footprints, resulting in less
groundwater seepage during low-flow periods.

Operational impacts to water quality from fuel spills that could occur where fuel is routinely
handled are routed to the IWS by an established drainage system. Such spills do not enter the
stormwater system and thus do not discharge to wetlands, streams, or other surface waters.

- Emergency fuel spills that occur outside the fuel handling areas could enter the stormwater drainage
system, where they can be controlled and treated through emergency actions.

In the Miller Creek Basin, Master Plan Update improvement projects will result in a net increase of
105.6 acres 4 of impervious surface area, increasing the overall impervious area in the basin by about
1 percent above the existing baseline condition (about 23 percent of impervious surface [Parametrix
1999]). In the Walker Creek Basin, Master Plan Update improvements will result in an increase of
6.2 acres. In the Des Moines Creek Basin, Master Plan Update improvements willresult in an
increase of 128.2 acres of impervious surface, increasing the overall impervious area in the basin by
about 4 percent above the existing base condition (approximately 32 percent impervious
[Parametrix 1999]). A total of 417 acres will drain to the IWS under future conditions.

The new impervious surfaces could increase stormwater runoff rates (FAA 1996) and volumes.
Unless mitigated, changes in runoff would be expected to increase flooding and erosion and would
degrade instream habitat and water quality in Des Moines and Miller Creeks downstream of
stormwater inputs from the improved areas. Chinook salmon critical habitat in the estuaries of
Miller and Des Moines Creeks will not be directly altered by runoff from new impervious surfaces
in the Master Plan Update. In addition, existing hydrologic impacts from existing impervious
surfaces will be mitigated.

4Thenetchangeinimperviousareaincludesa reductionofapproximately50acresof impervioussurfaces(streets,
_ driveways,androoftops)that will resultwhenexistinghousesandstreetsare removedin the acquisitionarea.

Demolitionin theseareasisongoingandis expectedtobecompletedby2002.
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The impacts of these actions are further discussed in the project EIS, and in the Comprehensive

Stormwater Management Plan (Parametrix 2000a). Without the proposed mitigation identified in
Section 6.1 of this report, this new impervious surface could cause increased flooding, erosion, and
habitat and water quality degradation in the Miller and Des Moines Creek watersheds. The

Preliminary Comprehensive Stormwater Management Plan summarizes the 1994 base watershed

drainage area conditions and future conditions for Miller Creek and Des Moines Creek (Parametrix
1999).
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4. MITIGATION, MONITORING, MAINTENANCE,
AND CONTINCENCY OVERVIEW

This chapter provides an overview of the mitigation, performance monitoring, maintenance, and
contingencies actions incorporated into the Master Plan Update to mitigate adverse project impacts
to wetlands, streams, floodplains, and drainage channels. In addition, the Port has made extensive
efforts throughoutthe Master Plan Update planning process to avoid, minimize, and rectify, as well
as compensate for, adverse impacts. Table 4.1-1 summarizes the comprehensive approach that the
Port has taken to avoid, minimize, rectify, and compensate for impacts to wetlands and aquatic
resources (Figures 4.1-1 and 4.1-2). Compensatory mitigation projects are summarized in Table
4.1-2, and are the focus of this plan.

The mitigation plan focuses on those compensatory mitigation actions proposed to replace wetland
and stream functions impacted by the project (Parametrix 2000b). Thus, key elements of the
compensatory mitigation plan are targeted at restoring functions in-basin and include sediment and
nutrient retention (water quality), organic carbon production and export, surface water storage
(flood water detention and storage), and aquatichabitat functions (e.g., instream aquatichabitat and
riparianhabitat).

On-site (i.e., in-basin) mitigation actions are summarized in this chapter (Section 4.1.1), and
described in detail in Chapter 5 (for aquatic habitat, floodplain, stream, and wetland restoration) and
Chapter 6 (for water quality and water quantity). The off-site wetland mitigation is summarized in
this chapter (Section 4.1.2), and described in detail in Chapter 7. A description of the overall
functional replacement resulting fi'omthe mitigation projects is provided in Section 4.1.3.

The Port's mitigation plans include enforceableperformance standardsand a long-term monitoring
plan, which are described in Section 4.2. Monitoring and evaluation of the projects against these
performance standards will allow the success of the mitigation projects to be evaluated by the Port
and regulatory agencies and provide assurance that the ecological benefits of the mitigation are
ultimately achieved. The monitoring section discusses the adaptivemanagement approach thatthe
Port will use to evaluate performance of the mitigation site and implement contingency measures if
performance standards are not met. In addition, Section 4.2 summarizes the monitoring methods to
evaluate hydrology, vegetation and wildlife habitat on the mitigation sites, the monitoring and
control of hazardwildlife (Port of Seattle 2000), and an integratedweed management strategy for
managing invasive non-native plant species.

4.1 MITIGATION

The recommended preference for selecting wetland mitigation sites in Washington is as follows: (1)
on-site and in-kind; (2) off-site, within the watershed, and in-kind; (3) off-site, out of the watershed,
and in-kind; and (4) off-site, out of the watershed, and out-of-kind (Ecology 1990). The Port's
proposed mitigation for wetland impacts has followed these recommendations where possible.
Therefore, most mitigation for impacts to wetland function is on-site and in-kind in the Miller and
Des Moines Creekbasins.
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Table 4.1-1. Summary of mitigation actions and their relation to National Environmental Policy Act, State
Environmental Policy Act, and Clean Water Act mitigation sequencing requirements.

Mitigation Requirement Proposed Mitigation Action

New Third Runway

Avoid the impact by not Avoid fill in wetlands and Miller Creek by designing the runway to meet the
taking a certain action or minimum operational engineering, safety, and maintenance standards.
parts of an action. Locate, where feas_le, permanent stonnwater detention ponds in uplands. Avoid

excavation within 50 fl of Category 1Iand Ill wetlands in Borrow Area 3.

Avoid wetlands in Borrow Area I where practical.

Minimize the impact by Construct retaining wails at the northwest end of the runway to reduce impacts to
limiting the degree or Miller Creek and Category II wetlands (Wetlands 8, 9, and A1) located at the north
magnitude of the action, end of the project.

Install a retaining wall near the west-cenwal portion of the embankment to reduce
impacts to Category IIWetlands 18 and 37 and avoid relocating a second segment of
Miller Creek.

Place a retaining wall near the southwest end of the runway to reduce impact to a
Category II wetland (Wetland 44).

Design Borrow Areas 1 and 3 with a 150- to 200.it setback from Des Moines Creek
to minimize potential impact to the sueam and its buffers.

Implement stormwater pollution prevention plans (SWPPPs) prior to any
construction project.

Rectify the impact by Remove temporary stormwater management facilities located in wetlands following
restoringthe affected construction. These disturbedareas will be restored to pre-conslruction conditions
environment.

Reduce the impact over Establish and enhance a 100-ft average (minimum 50-R) forested buffer on both .....
time by preservation and banks of MillerCreek to reducepotential consu'uction and operational impacts to
maintenance actions during riparian wetlands and aquatic resources.

the life of the action. Maintain hydrology to wetlands by directing seepage water from the embankment to
wetlands downslope of the emhankment.

Provide water quantity and water quality mitigation to protect aquatic habitat in
Miller Creek fromstormwater impacts duringoperation.

Compensate for the impact Restore the Vacca Farm wetland/floodplain area, including creating new floodplain,
by replacing, enhancing, or restoring wetland hydrology and vegetation, and providing protective buffers.
providing substitute Restore and enhance Miller Creek insaeam habitat in the Vacca Farm area.

resources. Restore natural channel morphology to a ditched and channelized reach of the
stream.

Enhance instreamhabitat and place large woody debris in Miller Creek and enhance
adjacentriparianbuffers between Vacca Farmand Des Moines Memorial Drive.

Enhance wetlands along Miller Creek within the 100.fl buffer by restoring native
vegetation and removing invasive non-native species.

Construct replacement drainage channels west of the embankment to replace filled
drainage channels.
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Table 4.1-I. Summary of mitigation actions and their relation to National Environmental Policy Act, State
Environmental Pofley Act, and Clean Water Act mitigation sequencing requirements (continued).

Mitigation Requirement Proposed Mitigation Action

Compensate for the impact Restore wetlands on the Tyee Valley Golf Course including restoring wetland
by replacing, enhancing, or vegetation to reducewildlife hazards and improve water quality.
providing substitute Enhance aquatic habitat in Des Moines Creek by restoring a 100-t_ wide forest/shrub
resources (con't). buffer along the stream between the Northwest Ponds and the proposed SR 509

right-of-way (ROW).
Provide a $300,000 trust fund to enhance fisheries habitat in Miller Creek and Des
Moines Creek.

Create replacement wetlands at an off-site location for the loss of wildlife habitat
within 10,000 fi of the airportrunways.

Monitor mitigation projects for compliance with performance standards and other
permit conditions.

Monitor stormwa_r runoff for compliance with National Pollutant Discharge
Elimination System (NPDES) m_lirements.

Monitor remaining wetlands downslope of the new embankment (i.e., between the
embankment and Miller Creek) for indirect impacts to wetland hydrology.

Runway Safety Areas

Avoid the impact by not Construct retaining walls to supporta relocated South 154s Street and avoid
taking a certain action or permanent fill in Wetlands 3 and 4.
parts of an action.

Minimize the impact by Construct retaining walls to support a relocated South 154s Street and reduce
- limiting the degree or permanent fill and minimize temporary impacts in Wetland 5.

magnitude of the action. Implement SWPPPs prior to any construction project

Rectify the impact by Restore wetland areas temporarily impacted by required temporary erosion and
restoring the affected sediment control facilities.
environment.

Reduce the impact over Provide water quantity and water quality mitigation to protect wetlands and other
time by preservation and receiving waters from stormwater impacts during operation.
maintenance actions during
the life of the action.

Compensate for the impact Restore the Vacca Farm wetland/floodplain area to provide hydrologic and water
by replacing, enhancmg, or quality functions.

providing substitute Createreplacement wetlands for wildlife habitat (greater than 10,000 ft from the
resources, airport runways at the Auburn site).

Monitor the impact and take Monitor remaining wetlands for indirect impacts to hydrology.

appropriatecorrective Monitor mitigation projects for compliance with performance standardsand other
actions, permit conditions.

Monitor stormwater runoff for compliance with NPDES requirements.

South Aviation Support Area

Avoid the impact by not Design the SASA footprint to avoid relocation of Des Moines Creek.

taking a certain action or Temporaryimpacts to Des Momes Creek and Wetland 52 arenot anticipated.
parts of an action.
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Table 4.1-I. Summary of mitigationactions and their relation to National Environmental Policy Act, State
Environmental PoHey Act, and Clean Water Act mitigation sequencing requirements (continued).

Mitigation Requirement Proposed Mitigation Action

Minimize the impact by Design the SASA to avoid direct impacts to forested wetland (Wetland 52) that
limiting the degree or provides groundwaterdischargefunctions.
magnitudeof the action.

Reduce the impact over Design water quantityand water quality mitigation to protect wetlands from
time by preservation and stormwaterimpacts.
maintenance actions during
the life of the action.

Rectify the impact by Restore potential temporaryimpacts to Des Moines Creek and Wetland 52.
restoring the affected
environment.

Compensate for the impact Restore wetlands on the Tyee Valley Golf Course to provide water quality and
by replacing, enhancing, or hydrologic benefits to replace lost wetland functions.

providing substitute Constructreplacement wetlands for wildlife habitat(greater than 10,000 tt from the
resources, airportrunwaysat the Auburn site).

Enhance and restore a 100-ft-wide forest/shrubbuffer along Des Moines Creek to
enhance aquatic habitat.

Provide a trust fund for enhancement of fisheries habitat of Des Moines Creek.

Monitor the impact and take Monitor Wetland 52 for indirect impacts to wetland hydrology,

appropriatecorrective Monitor mitigation projects for compliance with performance standards and other
actions, permitconditions.

Monitor stormwater runoff for compliance with NPDES requirements.
On-site Borrow Source Areas

Avoid the impact by not Redesign development areaswithin Borrow Areas 1 and 3 to avoid excavation of
taking a certain action or twelve wetlands (Wetlands B 1, B4, B5, B6, B7, B9, B10, B 15a, B 15b, 29, 30, and ....
parts of an action. 48). __-
Mimmize the impact by Establish a 150- to 200-11buffer between Borrow Area 1 and Des Moines Creek to

limiting the degree or avoid impacts to stream hydrology and riparianbuffers.

magnitude of the action. Follow a Temporary Erosion and Sediment Control Plan (TESCP) to eliminate
siltationreaching wetlands or Des Moines Creek from excavation activities.

Establish final surface grades in Borrow Area 1, and construct interceptor swale
system in Borrow Area 3, to directsurface water runoff and groundwater seepage to
wetlands near borrow areas, and minimize and avoid redirect hydrology impacts.

Reduce the impact over Maintain Best Management Practices (BMPs) throughout the operating period to
time by preservation and ensure adjacent wetlands will be protected from adverse construction-related
maintenance actions during activities.
the life of the action.

Compensate for the impact Restore wetlands on the Tyee Valley Golf Course to compensate for water quality
by replacing, enhancing, or and hydrologic support functions impacted in the Des Moines Creek basin.

providing substitute Enhance a 100-R-wide forest/shrub buffer along Des Moines Creek to enhance
resources, aquatic habitat.

Provide a trust fundfor enhancement of fisheries habitat of Des Moines Creek.

Monitor the impact and take Monitor Wetlands B1, B4, B5, B6, B7, B9, B10, BlSa, B15b 29, and 30 and 48 for
appropriatecorrective potential redirect impacts to wetland hydrology from excavation activities.

actions. Monitor stormwaterrunoffand TESC for compliance with NPDES requirements.
NEPA = National Environmental Policy Act

SEPA = State Environmental Policy Act
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- Table 4.1-2. Summary of compensatory mitigation (on- and off-site) for watershed, wetland, and stream impacts
at Seattle-Tacoma International Airport.

Description of Impact Mitigation Action Explanation/Comment

On-Site Mitigation l

Permanent Impacts

Fill approximately 980 linear Relocate approximately Channel relocation will enhance aquatic habitat by
R of Miller Creek channel to 1,080 fi of Miller Creek providing stream buffers, and instream habitat
accommodate thirdrunway channel, features, and increase channel length by
embankment, approximately 100 ft.

Establish a buffer around the channel relocation

projectwith native trees and shrubs. (This buffer
extends into the floodplain area.)

Fill drainagechannels to Create new permanent Create approximately 1,290 fi of new permanent
accommodate thirdrunway drainagechannels and drainage channel(s) with associated buffer habitat.
embankment, establish protective

buffers.

Fill approximately 8,500 cy Replace lost floodplain. Excavate approximately 9,600 cy to achieve storage
of Miller Creek floodplain to of 5.94 acre-fi from the Vacca Farmsite, providing an
accommodate third runway excess ofO.7 acre-fi of floodwater storage.
embankment and South 154th
Street relocation.

Impact approximately 18.37 Restore Vacca Farm to Approximately 9.0 acres of prior converted cropland,
acresof wetland during historic floodplain shrub farmed wetland, and existing low quality wetlands
construction of the third wetland, will be graded and planted with native trees, shrubs,
runway embankment and and emergent species (Refer to Table 5. I-1 in Chapter
other consmmtion-related 5). Restoration of the area will stabilize softs,
projects, improve water quality, and enhance Miller Creek

habitat. It will reduce wildlife habitat attractants and

conform to FAA mandates regarding wildlife
attractants for airport safety.

Remove bulkheads and restore 25-fi buffer around
Lora Lake.

Restoration of entireVacca Farm site will provide
approximately 17 acres of enhanced stream habitat,
floodplain wetlands, aquatic habitat in Lora Lake, and
buffers (Refer to Table 5.1-I in Chapter 5).

Establish a buffer between The buffer will be established and enhanced by
the floodplain planting native upland trees and shrubs to provide
enhancement area and Des approximately 1.5 acres of upland buffer.

Moines Memorial Drive. Enhance approximately 7.4 acres of wetlands along
Miller Creek by removing structuresand restoring
native wetland vegetation (Table 4.1-3).
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Table 4.1-2. Summary of compensatory mitigation (on- and off-site) for watershed, wetland, and stream
impacts at Seattle-Tacoma International Airport (continued).

Description of Impact Mitigation Action Explanation/Comment

Restore wetlands on the Plant approximately4.5 acres of historic peat
Tyee Valley Golf Course. wetlands in the Tyee Valley Golf Course Mitigation

Area and 1.0 acre of wetland in the west branch Des
Moines Creekbuffer with native shrub co_,_i_mities

(see Table 4.1-3). Plant native shrubsin
approximately 1.6 acres of buffer in the Tyee Valley
Golf Course mitigation areaand approximately 3.4
acres in the west branch Des Momes Creek buffer.
These enhancementwill be coordinatedwith Des

Moines Creek Basin Committee planned RDF.

The enhancement and RDF will improve hydrologic
functions of the watershed, reduce wildlife attractants
near the airfield, andrestore a peat wetland.

Temporary Impacts t

Conslxuct temporary Restore wetland areasafter Wetlands that will be temporarily filled or disturbed
stormwatermanagement construction is complete, will be restored. Restorationwill include establishing
ponds and other consU'uction pre-disturbancetopography and planting with native
impacts, which may impact shrubvegetation.
up to 2.05 acres of wetland.

Indirect and Cumulative Impacts |

Filled wetlands near Miller Establish and enhance Establish a 100-Rbuffer (on average) on both sides of
Creekreduce aquatic habitat buffers along Miller Creek Miller Creek; minimum buffer width on the east side
value of the stream, corridorbetween South of the stream will be 50 ft. These buffers and the

156thStreetand Des enhanced Miller Creek Wetlands will provide ......
Moines Memorial Drive. approximately 40 acres of riparian buffer habitat (see

Table 4.1-3 ).
Establish a 25-ft buffer
around Lora Lake.

Approximately 0.60 acre of buffer around Lora Lake
will be converted from lawn to native wetland and

upland shrubvegetation (refer to Table 5. I- I in
Chapter 5)..

Additional development in Participate in developing These planning processes will identify effective, long-
the watersheds could result in and implementing Miller term solutions to restore additional fish habitat to
additional cumulative Creek and Des Momes Miller and Des Moines Creeks. The Portwill

impacts. Creekbasin plans, contn'oute both staffing resources and funds, and
work with other cooperating jurisdictions to plan and
implement appropriatewatershed restoration projects.
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Table 4.1-2. Summary of compensatory ruination (on- and off-site) for watershed, wetland, and stream
impacts at Seattle-Tacoma International Airport (continued).

Description of Impact Mitigation Action Explanation/Comment

The runway fill or borrow Design internaldrainage Subsurface and surface replacement channels will
areaexcavation may and conveyance channels, continue to collect and distn'butegroundwater
eliminate water sources that currentlysurfacing near 12thAvenue South to Miller
contn"outeto remaining Creek and associated wetlands.

wetlands down slope of the Monitor wetlands adjacent Surface drainagepatterns and conveyance swales will
runway, to the thirdnmway be designed to collect and dism'butegroundwater

embankment andborrow seepage and surfacerunoff to wetlands downslope of
areas, the borrowareas.

Wetlands subject to potential indirect impacts will be
monitored to determine ffunmitigated indirect
impacts have occurred. If siL-,nificantnew wetland
impacts are verified, corrective actions will be
implemented.

Off-Site Mitigation

Permanent Impacts

Loss of approximately 18.37 Replace high quality Due to conflicts with avianhabitat and aviation safety
acres of wetland wildlife wetland and avian habitat concerns, new wetlands habitat will be created at a

(avian) habitat, functions off-site at an 67-acre site in Auburn, Washington. This wetland
overall ratio of 2:1. creation will increase overall avian and other wildlife

use and diversity in an area that will not compromise
aviation safety.

i All mitigation areas (including, but not limited to, su'eams,wetlands, buffers, and floodplains) located within 10,000 fi
of a runway shall be subject to the provisions of the Port's Wildlife Hazard Management Plan (USDA 2000) for the
management of wildlife and wildlife attractantareas.
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Table 4.1-3. Summary ofwetland mitigation credit for Seattle-Tacoma International Airport Master Plan .A
Update improvements

Mitigation Area Mitigation
Mitigation (acres) Credit
In-Basin

Wetland Restoration - Credit ratio 1:1

Vacca Farm (priorconverted cropland and other upland) 6.60 6.60
Wetland Enhancement - Credit ratio 1:2

Vacca Farm (Farmed Wetland, OtherWetlands, Lora Lake) 5.70 2.85

Wetlands in Miller Creek Wetland and Riparian Buffer 7.40 3.70

Tyee Valley Golf Course 4.50 2.25

Wetland in Des Moines Creek Buffer 1.01 0.51

Subtotal 25.21 12.61

Buffer Enhancement- Credit ratio 1:5

Miller Creek Buffer, South of Vacca Farm 32.00 6.40

Vacca Farm 4.58 0.92

Lora Lake 0.27 0.05

Tyee Valley Golf Course Mitigation Area Buffer 1.57 0.31

West Branch Des Moines Creek Buffer 3.38 0.68

Subtotal 41.80 8.36

Total In-Basin Mitigation ]' 2 67.01 20.97

Out-of-Basin

Wetland Creation3- Credit ratio 1:1

ForeSted(17.20 ac), shrub (6.0 ac), emergent (6.20 ac), and open water 29.98 29.98
(0.60ac)

Wetland Enhancement - Credit ratio 1:2 19.50 9.75

Buffer Enhancemem - Credit ratio 1:5 15.90 3.18

Total Out-of-Basin Mitigation 65.38 42.93

Total Mitigation 4 134.39 63.90

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 $300,000 trust fund for
watershed restoration.

2 Mitigation areas m the Des Moines and Miller Creek watersheds are 10.46 acres and 56.55 acres respectively;
in- basin mitigation area divided by wetland impact (18.37 acres) provides 3:1 aerial replacement ratio.

3 Based on maps of hydric soils, mitigation can be also characterized as restoration.

4 Total mitigation areadivided by wetland impact (18.37 acres) provides a 7.3:1 aerial replacement ratio; total
mitigation credit divided by wetland impact (18.37) provides a 3.5:1 replacement ratio.
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- However, all mitigation areas (including but not limited to wetlands, streams, buffers, and

floodplains) and other lands located within 10,000 it of a runway are subject to the provisions of the
Port's WHMP (USDA 2000) for management of wildlife and wildlife attractants (FAA Advisory

Circular 150/5200-33). No open-water habitat can be created within 10,000 it of the airfield as part

of this mitigation plan. On-site mitigation is planned to reduce certain existing wildlife hazards to
comply with FAA mandates regarding wildlife attractants near airports. Mitigation for wildlife
habitat (bird and small mammals), is provided off-site. The off-site mitigation is designed to

provide a large, high-quality, diverse wetland system and is located in the City of Auburn. At this
site, habitat mitigation can be provided that is consistent with the FAA Record of Decision (1997)
and Advisory Circular 150/5200-33 regarding wildlife attractants near airports.

4.1.1 On-Site In-Basin Mitigation

Following the recommended preference for on-site, in-basin mitigation, a number of on-site
mitigation elements are proposed to compensate for Master Plan Update improvements affecting

wetlands, hydrology, water quality, and aquatic habitat in the Miller and Des Moines Creek basins.
Mitigation projects in Miller and Des Moines Creek basins are designed to replace all lost wetland
functions with the exception of avian habitat. In-basin mitigation is also directed toward removing

certain existing land use conditions that, over time, have contributed to degraded wetland and
aquatic habitats in these basins. The mitigation projects designed for the Master Plan Update

improvements (Figure 4.1-3 and see Table 4.1-2) have been developed in direct response to agency
guidelines for in-basin functional mitigation.

4.1.1.1 Miller Creek Basin

The focus of mitigation in the Miller Creek basin is to restore and enhance ecosystem functions to

the aquatic/wetland systems along a significant portion of Miller Creek. Mitigation actions in the
Miller Creek basin will restore wetland, stream and riparian functions to a 1.4 mile reach, or
approximately one third of the entire length of Miller Creek.

The Miller Creek watershed has been modified and habitats degraded by historical and on-going
agricultural, residential, commercial, and industrial development. Approximately 80 percent of the
watershed has been converted from its original forested condition to residential or commercial land
uses (Parametrix 2000a). Increased impervious surfaces have resulted in increased runoff rates and

volumes which have contributed to erosion and downcutting in high energy reaches, and increased

sedimentation and habitat degradation in low gradient reaches flAPs 1996; KCSWM 1994). Runoff
from residential, commercial, and agricultural areas have increased inputs of sediment, nutrients,
and pollutants to the steam. Upland and wetland riparian areas adjacent to the stream have been

altered from the original forest and/or shrub cover to impervious surfaces, agricultural fields,
residential lawns, or ornamental landscaping. Native plant and animal habitats have been reduced
in size and fragmented, resulting in a loss of species diversity.
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.... The natural channel morphology of Miller Creek has been altered, particularly in reaches above
South 160 thStreet. Extensive areasof the channel have been armoredwith riprapor retaining walls,
and dredged or straightened to protect property adjacent to the stream or to drain land for
agriculturaluses. For much of its length, Miller Creek lacks connections to adjacent floodplains,
floodplain wetlands, or riparian areas due to filling of adjacent wetlands, as well as dredging and
straightening the channel to increase conveyance. These changes have resulted in a lack of habitat
complexity, a lack of woody debris in the channel, a lack of shading from riparian vegetation, the
loss of surface water storage, and degradedwater quality and biotic integrity in much of the basin.

To replace functions impactedby the Master Plan Update improvements and to restore and enhance
aquatic and wetland functions in the Miller Creek basin, the Port proposes the following specific
mitigation:

• Restore natural channel morphology, habitat complexity, and instream habitat along an
approximately 1.4-mile reach of Miller Creek extending from south of Lora Lake to Des
Moines Memorial Drive.

• Restore floodplain, floodplain wetlands, and riparian areas along the upper reaches of
Miller Creek, and re-integrate floodplains and adjacent wetlands with the stream.

• Restore, replace, and enhance wetland and aquatic habitat functions to the currently
degraded, lacustrine, stream, floodplain, and riparian wetland system along the upper
reaches of Miller Creek.

_ • Maintain wetland hydrology and baseflow function in wetlands adjacent to the embankment
fill by providing surface water drainage features to convey groundwater and surface water
runoff from the new embankment to downslope wetlands.

• Restore and enhance wetland and aquatic functions, and protect the long-term viability of
these systems, by establishing native forested buffers around wetlands and aquatic systems
from Lora Lake to Des Moines Memorial Drive.

• Restore habitat connectivity in the upper reaches of the Miller Creek basin by providing a
continuous forested wetland and riparian corridor connecting currently fragmented wetland,
aquatic, and riparian habitats between Lora Lake and Des Moines Memorial Drive.

To accomplish these objectives, mitigation projects will be concentrated in two areas along the
upper reaches of Miller Creek: (1) Lora Lake and the Vacca Farm and (2) Miller Creek and its
riparian zone between Lora Lake and Des Moines Memorial Drive.

In addition to these projects, the Port will establish watershed trust funds to fund local stream
restoration projects in the Miller Creek basin.

4.1.1.2 Des Moines Creek Basin

Mitigation projects for the Des Moines Creek basin are designed to mitigate for unavoidable project
impacts to wetlands and aquatic resources by restoring wetland and stream functions, and by
providing mitigation for potential indirect effects to wetland hydrology. Mitigation actions in the
Des Moines Creek basin will increase infiltration adjacent to the stream, reduce pollutant runoff,
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increase sediment retention, and improve nutrient cycling functions in the wetland adjacent to Des -
Moines Creek. To replace functions impacted by Master Plan Update improvements and to restore
and enhance aquatic and wetland habitat in the Des Moines basin, the Port proposes the following
specific mitigation:

• Restore and enhance wetland and aquatic habitat by replacing the existing turfgrass wetland
with a native shrub wetland at the Tyee Valley Golf Course adjacent to Des Moines Creek

• Enhance water quality; fish habitat and restore stream conditions in Des Moines Creek by
establishing a forested buffer along a 870 fl reach of west branchDes Moines Creek

• Avoid, minimize, and mitigate potential indirect hydrology impacts to wetlands adjacent to
the Borrow Areas by directing groundwater seepage and/or surface water runoff to wetlands
near the Borrow Areas

In addition to these projects, the Port will establish watershed trust funds to fund local stream
restoration projects in the Des Moines Creek basin.

4.1.1.3 In-basin Stormwater Mitigation

The Port will construct the necessary stormwater conveyance, detention, and treatment facilities to
manage runoff from both newly developed project areasand existing airport areas. These facilities
will not only mitigate new construction impacts, as required by currentstormwater regulations and
mitigation goals identified during the environmental review process, but they will also help to
reduce flood peaks in these basins to furthermitigate the impacts of airport stormwater discharges.

In-basin stormwater facilities will be constructed in Miller, Walker, and Des Moines Creek basins,
at 14 separate locations and provide approximately 326 acre-fl of new storage. The following
sections describe specific mitigation to reduce stormwater impacts from Master Plan Update
improvements. Detailed information on mitigation for stormwater quantity and quality is included
in the Storrawater Management Plan (Parametrix2000a).

Stormwater Detention Based on Higher Stormwater Standards

Detention storage provided for Master Plan Update improvement projects will exceed that normally
requiredby local regulations, and result in additional mitigation of stormwater impacts from Master
Plan Update improvement project areas, including reduced peak stormwater runoff impacts on
Miller, Walker, and Des Moines Creeks.

Reduce Runoff from Existing Airport Areas With Stormwater Detention

To control runoff from areas of the airport developed prior to 1994, stormwater detention will be
provided to mitigate existing runoff impacts. Proposed detention facilities on Miller, Walker, and
Des Moines Creeks include stormwater detention to mitigate impacts of pre-1994 development. In
the retrofit analysis, the pre-development flow rates assumed that existing land cover is 10 percent
impervious area, 75 percent forest, and 15 percent grass (also known as the pre-development "target
flow regime"). Stormwater detention designs for retrofitting in Miller, Walker, and Des Moines
Creeks are based on the Level 2 flow control.
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- Provide Infiltration at Stormwater Detention Facilities

Further improvements to low stream flows will be achieved by infiltrating stormwater at the
detention facilities. Because site conditions must be favorable for infiltration to be feasible, the Port

has evaluated infiltration for stormwater detention facility design. Ponds in the Miller Creek Basin
will use infiltration.

Water Quality Mitigation

The STIA Master Plan Update improvement projects are not expected to impact existing water
quality because (1) the quality of STIA runway stormwater has been shown to be comparable to or

better than regional urban stormwater, and (2) in contrast to existing land uses, all Master Plan
improvements will be served by BMPs in compliance with the Stormwater Management Manual for
Puget Sound (Ecology 1992) (e.g., bioswales, filter strips, wet vaults, infiltration).

Since Miller, Walker, and Des Moines Creeks drain urban watersheds, they have been subject to

cumulative impacts of heavy metals, oils, and grease from nearby urban highways; fecal coliform
from failing residential septic systems and adjacent farms; suspended solids and litter carried in
urban runoff; and increased levels of phosphorus and nitrogen from fertilization of cultivated areas.

These impacts are typical of an urban environment supporting an assortment of residential,
commercial, and industrial activities. Sources of many of these pollutants will be removed as part
of the Master Plan Update improvements within the approximately 258-acre acquisition area.
Because actions to mitigate impacts to water quality will be in place, the quality of stormwater

runoff in the future will be equal to or better than current stormwater quality. A detailed discussion
of water quality benefits and mitigation is included in the Comprehensive Stormwater Management
Plan (Parametrix 2000a).

4.1.2 Off-Site Mitigation

Off-site mitigation is proposed because FAA regulations prohibit the siting of potential wildlife
attractants (including wetland mitigation) within 10,000 it of active runways. The Port searched for
wetland mitigation sites in the Des Moines and Miller Creek watersheds that could be used to

provide replacement wildlife habitat; however, these watersheds are almost totally within the
10,000-fi exclusion area for wildlife habitat mitigation. Areas within these two watersheds that are

more than 10,000 fi from existing runways were found not to be suitable for mitigation due to their
small size, developed nature, forested condition, or the lack of hydrologic conditions necessary to
support wetlands.

To mitigate for the loss of wildlife habitat due to the Master Plan Update improvements, the Port

will construct wetland mitigation off-site on a 67-acre parcel in the City of Auburn. This wetland
mitigation area will replace lost wetland functions at a minimum 2:1 replacement ratio. This
mitigation provides the opportunity to create, restore, and enhance high quality, diverse forested,
shrub, emergent, and open water wetland habitats and functions to a site where these functions are

currently absent or degraded. Approximately 17.2 acres of forest, 6.0 acres of shrub, 6.2 acres of
emergent, 0.60 acre of open water, and 19.50 acres of enhanced emergent wetland habitat will be

created or restored. Overall habitat functions will be enhanced by providing approximately 11.9
acres of forested buffers around the perimeter of the site and approximately 4.0 acres of upland
habitat within the interior portion of the site. Wetland functions in existing wetlands will be
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enhanced by replacing non-native pasturegrasses with native forested, shrub and emergent wetland
plant communities.

4.1.3 Replacement of Functions by the Mitigation Plan

Mitigation for unavoidableimpacts to wetlands proposed in this planmeets or exceeds requirements
to mitigate for lost wetland areaand functions (See Table 4.1-3). In Miller and Des Moines Creek
basins, the Portproposes to restoreand enhance non-avian habitatwetland functions in 25.21 acres
of wetlands andaquatic habitat,providing mitigation for impacts to 18.37 acres. Buffers associated
with restored streams and wetlands in the basin will total approximately 42 acres. Out-of-basin

mitigation at the Auburn mitigation site will consist of creating approximately 30 acres of new
wetlands, enhancing 19.5 acres of existing emergent wetlands, and enhancing approximately 15.9
acres of foresthabitat.

Additional mitigation to replace functions will be provided in the form of funding for stream
enhancement and provision of extensive buffers and in-basin water quality and water quantity
controls on storrnwater runoff. These mitigation actions provide further assurance that all wetland
functions potentially impacted are replaced, and there is significant ecological restoration of the
impacted watersheds.

4.2 MONITORING PLAN AND CONTINGENCY MEASURES

Effective monitoring, adaptive maintenance, and contingency actions are planned to evaluate if
performance standards are met, and to correct deficiencies if needed. Monitoring and reporting of
monitoring results for agency review and concurrence will assure that appropriate contingency
actions are taken, and ecological benefits are ultimately achieved. This section describes the
monitoring of mitigation sites that will occur over a 10-year period to verify that each project is
meeting established performance standards and permit conditions. The monitoring approach for all
mitigation projects is described here. Specific monitoring requirements for individual projects are
included in Chapter 5 (on-site) and Chapter 7 (off-site). If monitoring demonstrates that
performance standards are not met, then contingency actions will be evaluated and implemented to
assure that the desired wetland functions are ultimately provided by the mitigation projects.

4.2.1 Monitoring Approach

The monitoring plan describes steps that the Port will take to ensure that the mitigation projects
meet design goals, objectives, performance standards, and permit conditions. Monitoring will be
used to evaluate conditions at each mitigation site relevant to mitigation success, including overall
site conditions, site hydrology, vegetation, wildlife, invasive species, and when applicable for
specific projects, channel morphology and instream habitat features. Measures of factors indicating
ecological function (such as percent cover of native vegetation, percent survival of planted stock,
channel bed material size distribution, channel profiles, density of large woody debris in streams,
and frequency and size of pools in streams) will be used to quantify site conditions and allow
comparisons with performance standards.
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-- Performance standards are measured using standard field techniques, and arc thus enforceable by
permitting agencies. Performancestandards developed for the Port's mitigation plan reflect reviews
by ACOE and Ecology.

Monitoring results will be used to evaluate appropriate contingency measures in cases where
performance standards are not met. Contingency measures will be implemented following an
adaptive management approach,described in Section 4.2.2. The adaptive management approach
depends on monitoring datato:

• Evaluate the locations and need for contingency measures

• Develop appropriatecontingency measures

• Adapt contingency measures as necessary to meet performance standards

• Evaluate the success of contingency measures following implementation

4.2.1.1 Monitoring Period

Monitoring of the mitigation sites includes monitoring before, during, and after mitigation
construction. The Port has conducted regular monitoring of the acquisition area during the
acquisition and mitigation design phases to ensure that no wetlands or aquatic resources are
impacted by nearby construction or survey activities. Pre-construction monitoring includes steps
such as ensuring that wetlands and/or stream boundaries are clearly marked or fenced, inspecting
sediment and erosion control measures, and regular site inspections to ensure that construction or
survey operations are avoiding wetlands and streams. In addition, groundwater hydrology
monitoring will be initiated in wetlands near the new embankment and borrow areas prior to project
construction to allow the Port to evaluate any potential indirect impacts. This monitoring will allow
the Port to detect potential indirect hydrology impacts, and implement appropriate contingency
measures to maintain hydrology in these wetlands.

The Port will also monitor all mitigation sites during construction. Construction monitoring is
essential to ensure that mitigation designs are implemented according to plans and specifications in
this mitigation plan, and in the final construction documents. Construction monitoring will also
ensure that construction activities are consistent with federal, state, and local permit conditions.
Construction monitoring will include regular and periodic inspections of the project site, regular
meetings with contractors, and site visits during implementation of critical design elements (e.g.,
diverting flows to the new Miller Creek channel). Inspection activities during regular visits will
include, for example, verifying that appropriate sediment and erosion control measures are in place,
plants are being installed correctly and consistent with the plans, and that habitat features are
installed consistent with the plans. If changes to the planting design or plant schedule are required
(as a result of new information about site conditions), they will be reviewed and approved by the
wetland scientist or landscape architect appointed by the Port prior to implementation. Any
modifications that affect the ability of the project to meet performance standards will be presented
to ACOE for approval prior to implementation.

Construction monitoring will also ensure that elements of mitigation construction are coordinated
with other site activities. Because mitigation construction will often be coordinated with Master
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Plan Update improvement construction activities, construction monitoring will also ensure that
Master Plan Update construction-relatedactivities do not result in impacts to mitigation sites. For
example, mitigation planting zones that are adjacentto Master Plan Update construction sites (e.g.,
Miller Creekrelocation and South 154thStreetrelocation) will be protected and monitored to ensure
that plants installed on the mitigation sites are not damaged or disturbed by Master Plan Update
construction.

All mitigation projects will be monitored for at least a 10-year period following completion of
mitigation construction and approval of record drawings by the agencies. Monitoring is currently
scheduled to take place at a minimum during years 0 (baseline), 1, 2, 3, 5, 7, 9, and 10, and
monitoring reportswill be submitted to the agencies (i.e., ACOE, Ecology) each year monitoring is
conducted.

Baseline monitoring data will be collected following completion of mitigation construction. The
baseline monitoring report will include a summary of site conditions immediately following
mitigation construction, as well as the documentation of the protocol to be used to monitor the
mitigation sites (e.g., sampling methodology, locations of all monitoring wells, photo points,
vegetation sampling plots). Post-constructionmonitoring methods, parameters to be measured, and
specific monitoring schedules for each of the mitigation projects are included in this document in
the individual sections describing each mitigation project (Chapters 5 and 7).

4.2.1.2 Monitoring Reports

Baseline Monitoring Report

On completion of construction for each mitigation project, record drawings will be submitted to
EPA, USFWS, Ecology, and ACOE. Record drawings will document the final design of the
mitigation sites, and any minor changes to mitigation plans that may have occurred during
construction. For example, recorddrawings will include the following:

• Final site topography

• Site boundaries and location of perimeterfencing andsigns

• Planting plans showing species composition, spacing and sizes, and location of planting
zone boundaries

• Photographs taken of the mitigation site fi'ompermanentreference points

• Locations of all monitoring sample points and/or transects (e.g., vegetation transects and
plots, permanentphoto points, groundwatermonitoring well locations, staff gauge locations,
etc.)

A baseline monitoring report will also be prepared to document initial post-mitigation site
conditions for hydrology, wildlife, vegetation, invasive species, channel morphology, and instream
habitat features for each mitigation project as they apply. These baseline conditions will allow the
Port and agencies to evaluate changes on the mitigation site over time, and progress toward meeting
mitigation objectives and final performance standards.
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A report including the record drawings of the mitigation site and locations of monitoring sampling
locations will be submitted within 60 days of the completion of the final planting for a given
mitigation site. The baseline monitoring report will be submitted within 120 days of the completion
of the final planting for a given mitigation site.

Post-construction Monitoring Reports and Reporting Schedule

Monitoring of all mitigation sites (including temporary impacts that involve fill or clearing of
vegetation in wetlands) will be conducted for a period of not less than 10 years, consistent with the
monitoring plans, methods, and schedules described in this document. Regular monitoring periods
for post-construction monitoring will be in years 0 (baseline), 1, 2, 3, 5, 7, 9, and 10. Monitoring
reports will summarize the monitoring information collected during each monitoring period.
Reports will also compare results from each monitoring period to baseline conditions, previous
monitoring year results, and performance standards, and discuss any recommended contingency
actions. Monitoring reports will be submitted by the end of the year (i.e., December 31st) of each
monitoring period, or at a time mutually agreed upon by the Port and agencies. Monitoring
schedules specific to each mitigation project are included in the individual project descriptions in
Chapter 5 and Chapter 7 of this document.

Reporting of Hazard Wildlife Monitoring Results

In addition to performance monitoring that will be conducted specifically for the mitigation sites,
the Port of Seattle conducts regular monitoring as part of the WHMP. Monitoring activities and
results regarding hazard wildlife in the area of the mitigation projects will be included as an

- attachment to the mitigation monitoring reports. The purpose of this attachment will be to
document the status of the mitigation projects near the airport with regard to hazard wildlife.

4.2.1.3 Monitoring Methods

Hydrology

Groundwater and/or surface water hydrology will be monitored at mitigation sites for a 10-year
period following completion of all mitigation construction. The hydrology in wetlands located
adjacent to the runway embankment, SASA, Borrow Area 1, and Borrow Area 3 will also be

monitored. The primary purpose of monitoring groundwater levels in mitigation areas is to verify
that groundwater, which maintains wetland conditions on most of the mitigation sites, is present and
continues to support wetland conditions. The evaluation will include det_aaining that groundwater
levels and periods of saturation are sufficient to support the wetland plant communities present on
each site. Monitoring wetland hydrology in wetlands adjacent to the Master Plan Update
improvements will be completed to verify that indirect impacts to wetland hydrology do not occur,
and to implement contingency actions if they are found.

Permanent groundwater monitoring wells will be installed to monitor seasonal groundwater levels at
each site. The number and location of monitoring wells will be established following an assessment
of post-grading site conditions at each mitigation site. However, well numbers and locations will be

sufficient to ensure that groundwater hydrology can be measured in each planting zone, and in all
wetlands at each mitigation site. Well locations will be surveyed and included on site base maps.
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Final well numbers and locations will be included in the recorddrawings. All monitoring wells will
be installed by a licensed well drillerand recorded with Ecology.

Depths to groundwater will be measured monthly during the first 3 years following completion of
grading and then seasonally (i.e. four times a year) thereafter. These data will be used to evaluate
the depth, frequency, and duration of inundation, and/or soil saturation on the mitigation sites, and
determine whether wetland hydrology performance standardsaremet. These data will also be used
to determine appropriate contingency measures if performance standards are not met, and to
evaluate adaptive management or maintenance needs.

Groundwater monitoring will also be used to evaluate any potential indirect impacts to wetland
hydrology in wetlands between the new third runway embankment and Miller Creek, and wetlands
downslope of the borrow areas. Master Plan Update improvements have been designed to avoid
and minimize any indirect impacts to wetland hydrology, and hydrology in these wetlands will be
monitored to verify that indirect impacts have not occurred.

Surface water levels and/or flows will be monitored at selected mitigation sites where flow rates or
the extent, frequency, or duration of inundation are important components of the mitigation (e.g.,
Miller Creek channel relocation, replacement drainage channels, Auburn open water habitat,
Wetland 30 near Borrow Area 3). Surface water levels will be evaluated using staff gages. Surface
water depths and/or flow rates will be measured duringregular monitoring visits. Flow rates will be
measured using depth and velocity methods.

Wetland Indicators

Wetlands at each mitigation site will be evaluated to verify that these areas continue to meet
jurisdictional wetland criteria following mitigation. Methods consistent with the ACOE 1987
Manual (Environmental Laboratory 1987) for delineating wetlands will be used to verify that hydric
soils, hydrology indicators, and hydrophytic vegetation are present in the wetland areas.

Vegetation

Vegetation monitoring will be used to determine if native plant communities are established in
accordance with the specific performance standardsfor each site, and to provide guidance for the
implementation of contingency measures when necessary. A range of variables will be evaluated,
including percent survival, canopy cover by strata, height by strata, number of vegetation strata,
species composition and richness, evidence of herbivore damage or disease, recruitment (i.e., the
number of newly establishing individuals), and canopy cover and number of invasive, non-native
species.

Immediately after completion of plant installation, the landscape architect or wetland scientist will
inspect the site to evaluate the planted stock for overall health. If necessary, re-planting will be
recommended to ensure that the site has been planted according to the plans and specifications.
Following this inspection, record drawings will be completed to show the location of the installed
plant material, the species composition, density and spacing of plants in each planting zone, and
average height of each strata in each zone. Permanent vegetation photo points, sampling plots,
and/or transects will be established in the field and shown on the record drawings. Vegetation data
will be collected to establish baseline conditions on the monitoring site. Record drawings and
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baseline conditions establish a benchmark against which future changes in the vegetation can be
compared. The photo points will provide a visual representation of plant cover, species
composition, andgeneral health.

The timing of the baseline monitoring will depend on construction schedules, and subsequent
monitoring visits will be scheduled such that at least one full growing season occurs between
monitoring dates. Vegetation sampling should occur in the late spring or early summer (June
through early July). A combination of plot andplotless vegetation sampling techniques will be used
following standard vegetation sampling protocols (Kent and Coker 1994). Vegetation sampling
plots and/or transects will be located to ensure a representative sample of the entire mitigation site
(i.e., in each planting zone, in representativelocations throughout the site).

Plant survival is a key indicator of the success of native vegetation establishment and of the
maintenance of target densities on the mitigation sites. A minimum survival rate of 80 percent for
planted stock (calculated as percent of original individuals planted) will be required for the first 3
years of the monitoring period.

Due to the difficulty in locating and tracking individual plants over time, plant cover rather than
survival or density will be evaluated following year 3. After year 3, cover of native species will
more accurately reflect the ultimate habitat conditions desired on the mitigation sites. ARer year 3,
performance standards will target a density and/or cover measure so that plant abundance can be
evaluated even if plant numbers cannot be accurately estimated.

- Natural colonization on the mitigation site is an important measure of the success of the mitigation.
Plants that colonize the site (i.e., recruitment) following mitigation construction will be included in
several of the variables used in the vegetation monitoring (e.g., density, species composition and
richness measures, and percent cover).

Wildlife

Port wildlife managers will monitor the mitigation sites near STIA to determine hazard wildlife use
(USDA 2000). Mitigation areas will be monitored according to the Port's WHMP. Information
obtained fi'om the hazard wildlife studies will be used to determine hazard wildlife use of the
mitigation area, and any conflicts with FAA requirements regarding wildlife attractants near
airports. Monitoring activities may include seasonal bird counts to detemtine levels of use and
presence/absence of specific avian species. If results of the monitoring activities suggest that hazard
birds are using the mitigation site, corrective actions regarding planting schemes and/or hydrologic
regimes may be implemented following procedures identified in the wildlife monitoring plan. Any
measures to control hazard wildlife that are recommended as a result of this monitoring will be
reported to the agencies in the regular post-construction monitoring reports to ACOE and Ecology.

Mitigation sites will also be monitored for non-hazard wildlife (e.g., amphibians) during annual
monitoring visits. Wildlife will be evaluated by assessing wildlife habitat components (i.e.,
vegetation structure, diversity and cover, or habitat elements such as coarse woody debris), and to
determine if performance standards are met. There are no performance standards that require
monitoring of wildlife use or populations. However, during monitoring visits, observations of

_ wildlife will be made and reported rather than directly sampling wildlife populations.
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Channel Morphology and Instream Habitat --

Channelmorphologyand instreamhabitatwillbe evaluatedusingstandardmethodsinstream -
ecology(Hauerand Lamberti1996).Thesemethodswillbeusedtomeasurevariablessuchas
channelprofiles,crosssections,substratesize,typeand amountoflargewoody debris,canopy
coverfi'omriparianvegetation,andtypeandnumberofhabitatfeatures(e.g.,undercutbanks,side
channels,pools).Channelmorphologyandinstreamhabitatfeatureswillbe evaluatedduring
regularmonitoringvisits,aswellasfollowingstormevents.Inaddition,biologicalmonitoringwill
be conductedinMillerCreektoevaluatechangesintheBenthicIndexofBioticIntegrity(BIBI)
overthe 10-yearmonitoringperiod(Karrand Chu 1999). Visualinspectionsand photo
documentationwillalsobeusedtoevaluatechannelmorphology,thestabilityofhabitatfeatures,
andevidenceoferosionorscouring.

SampleDataSheets

Sampledatasheetsm AppendixH showthegeneralformatandtypeofinformationtobcrecorded
duringregularmonitoringvisits.Thesedatasheetsreflecttypicalmeasurementsofhydrology,
wildlife,photographicdocumentation,plantcover,andplantgrowththatwillbemeasuredduring
monitoringvisits.

4.2.2 Adaptive Management Approach

Implementation of contingency actions and other management activities on the mitigation sites will
be based on an adaptive management strategy using performance standards to trigger contingency
and management actions. "Adaptive Management" recognizes that since the best contingency and -
management actions cannot always be predicted in advance and for all potential site deficiencies, ---.
they are determined on a case-by-case basis. Monitoring results will be used to identify any areas in
which mitigation sites are not meeting performance standards, evaluate the reason(s) performance
standards arenot being met, and design and implement appropriatecontingency actions.

If necessary, the first step following monitoring will be to determinewhy performance standards are
not being met, and to identify key contributing factors (e.g., unusual drought, inadequate hydrology,
invasive species, small mammal damage). Once contributing factors are identified, appropriate
contingency measures to remove or ameliorate the contributing factors will be designed and
implemented. Effects of contingency measures will be monitored to ensure that they have the
desired result. The results of monitoring the efficacy of contingency measures will be used to fine-
tune or adjust contingency measures to increase their effectiveness. Any planned contingency
actions, as well as the results of implementing specific contingencies will be fully documented and
reportedintheregularpost-construction monitoring reports. Additional information is provided in
the following sections on the weed management strategy for all mitigation sites and the relationship
of the WHMP (USDA 2000) to the mitigation sites in the Miller and Des Moines Creek basins.

4.2.2.1 Maintenance and Contingency

The mitigation projects aredesigned to be self-sustaining over the long term and are not anticipated
to require significant routine maintenance following the lO-year monitoring period. However,
during the monitoring period, some maintenance actions will be requiredon the mitigation sites. __
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- Both routine maintenance tasks (e.g., maintaining irrigation systems) and adaptive
management/contingency measures (e.g., weed management, replacing plants) will be required
during the monitoring period to ensurethat overall objectives and goals are met.

Routine Maintenance

Routine maintenance will include maintaining temporary irrigation systems, repairing or
maintaining TESC measures, removing trash, repairing fences and signs, replacing dead plant
material, maintaining herbivore deterrents (e.g., geese exclusion devices, herbivore collars), and
methods for control of invasive plant species. For the first year following planting, the landscape
contractor will be responsible for ensuring the health of planted material and for replacing dead or
severely stressed plant material. After the first year, the Port will be responsible for maintaining
plants and will replace plants as needed based on performance standards and consistent with

specified contingency measures. Additionally, if any of the trees planted in mitigation projects
within 10,000 fl of STIA runways create prime roosting habitat for starlings, blackbirds, crows, or
raptors,the Portmayremovethesetreesto conformwithFAAmandatesregardingaircraftsafety
and bird hazards. In this eventuality, the Port will replace these plants with small trees or shrubs,
consistentwiththeWHMP.

Routine invasive plant species control includes actions such as maintaining areas of mulching or
weed fabric around planted stock, application of herbicide and/or mowing areas in between planted
stock. Routine weed control does not include contingency measures that are needed to meet the
invasive species performance standard for re-vegetated areas of no more than 10 percent cover at
monitoring year 10. Additional weed control methods are discussed below under contingencies.

The need for maintenance is anticipated to decline during the monitoring period, as the mitigation
has been designed to be self-sustaining in the long tenn. Maintenance will continue as needed for
as long as the compliance monitoring period (i.e., at least 10 years).

4.2.2.2 Contingency Measures

Specific contingency measures have been developed for each performance standard at each
mitigation site. Contingency measures will be implemented following the adaptive management
approach in cases where performance standards are not being met. Proposed contingency actions
will be fully discussed in monitoring reports submitted to the agencies, and all contingency
measures will be monitored and evaluated to verify that they are achieving the desired result.
Project-specific contingency measures are included with the individual project descriptions in
Chapter 5 and Chapter 7 of this document. The Port will consult with ACOE and Ecology prior to
implementing any additional contingency measures that may be required, but that are not included
in this document.

Control ofinvasive non-native plant species will likely require contingency measures on most of the
mitigation sites during the first several years following construction. Specific control measures will
depend on the invasive species of concern and site conditions. The Port will use an integrated,
adaptive weed management strategy to control invasive non-native species on the mitigation sites.
This strategy is explained in Section 4.2.2.4.
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4.2.2.3 Wildlife Hazard Management _

Monitoring andmaintenance/contingency actions for the in-basin mitigation areas adjacent to STIA
will be coordinated with the Port's WHMP. Regularreports on the results of monitoring for hazard
wildlife at the mitigation sites will be included in the mitigation monitoring reports submitted to
regulatory agencies.

• The mitigation and implementation plans have been designed to be consistent with the FAA-
approved WHMP, while providing for the restoration of wetland and stream functions potentially
impacted by the project. Because the specific requirements of the WHIVIP(e.g., choice of plant
species) were incorporated into the mitigation designs to avoid wildlife hazards at the mitigation
sites, it is not anticipated that alterations to the mitigation sites will be necessary to comply with the
requirements of the WHMP. The Port will monitor the mitigation sites regularly as part of its
routine hazardwildlife monitoring program. Activities on the mitigation site for the purposes of
wildlife hazard management would be consistent with permit conditions. The mitigation
monitoring reports will identify hazard wildlife management activities (if any) on the mitigation
sites.

In the event that the FAA detem_es that the mitigation measures have created a wildlife hazardto
aircraftbased on information obtained from the wildlife monitoring program, the wildlife hazard
will be addressed according to the WHMP. The process will be as follows:

• The FAA will consult with the United States Department of Agriculture - Wildlife Science
Division (WSD).

• The WSD will recommend a list of strategiesthat can be used to eliminate the problem.

• The Port and WSD will implement the strategies to eliminate the hazard.

• Implementation will be consistent with the wildlife hazard,and depending on the nature of
the action, agencies will be properly notified.

4.2.2.4 Integrated Weed Management

An integrated weed management strategy will be used at all mitigation sites that will allow the
successful establishment of native vegetation and prevent long-term dominance of the site by
invasive and non-native plants.5 The goal of the weed management plan can be accomplished by a
combination of the following steps:

• Reducing existing on-site sources of invasive non-natives by measures such as stripping the
soil surface to remove above and below-ground plant parts, mowing and/or applying
herbicide

• Planting rapidly growing native species that will quickly establish cover and shade on the
mitigation site to reduce weed invasion in the short-term

5Theplanassumesthatcompleteeradicationofnon-nativeplants,especiallyinvasivenon-nativeplants,isnotposs_le
becausethemitigationsitesaresurroundedby largesourcesof non-nativeseeds. A varietyof birdspeciesarealso
expectedto inert nativeandnon-nativeplantspeciesto thesites.Thepresenceof somenon-nativespecieswilllikely
beapermanentfeatureof themitigationsites.
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- * Using hydroseed/mulch to establish an initial "weed barrier" to provide initial plant cover on

the site, and reduce colonization by invasive species

• Using sterile mulch around new plantings as a weed barrier

• Monitoring the site for new weed invasions and controlling or removing invasive species
before they are allowed to dominate the site

Control of invasivc plants will be most important during the initial years (i.e., 1 through 7) of the
monitoring period while the native vegetation is becoming established. Control methods include,
but are not limited to, using manual/mechanical methods to mow, cut, grub, or girdle plants, and
selective use of EPA-approved herbicides. Use of herbicides will be minimized. However, limited
herbicide use in combination with other control methods may be necessary to control some of the

aggressive invasivc species likely to occur on the site (e.g., Himalayan blackberry [Rubua discolor],
reed canarygrass [Phalaris arundinacea]).

NaturalResourceMitigationPlan 4-25 December2000
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlan Update 6:tD_l"Atv_inga291._J._l.'OlVJ_vput20001Vl_ll_un_tvc_a_¢2_oc

AR 009735



AR 009736 _=-_



_ 5. IN-BASIN MITIGATION PROJECTS

This chapter describes in-basin mitigation projects that are designed to restore and enhance physical
and biological functions in Miller and Des Moines Creeks and nearby wetlands. The Port will
provide on-site (i.e., in-basin) mitigation in both the Miller Creek and Des Moines Creek basins to
compensate for unavoidable project impacts to wetland, stream, and hydrologic functions. In
developing this plan, the Port utilized 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 at restoring in-basin functions that will be impacted by the project,
such as sediment and nutrient retention (water quality), organic carbon production and export,
surface water storage (flood water detention and storage), and aquatic habitat functions (e.g.,
instream aquatic habitat and riparian habitat).

The mitigation plan will result in increased functional performance of the wetlands, streams, and
stream buffers in the mitigation sites relative to their degraded existing conditions. For example,
wetlands currently dominated by non-native ornamental vegetation and turf grasses will be restored
to forested systems containing a greater diversity of native species and habitats. Along Miller and
Des Moines Creeks, water storage, nutrient and sediment retention, instream habitat, and non-avian
wildlife habitat functions will all be improved relative to existing conditions.

The in-basin mitigation projects described below include the following projects.

_ Miller Creek Basin

Vacca Farm Mitigation: Miller Creek Relocation (Section 5.1.1), Vacca Farm Wetlands and
Floodplain Restoration (Section 5.1.2), and Lora Lake Buffer Shoreline Enhancement
(Section 5.1.3)

Miller Creek Wetland and Riparian Buffer Enhancement (Section 5.2.1)

Miller Creek Instream Habitat Enhancements (Section 5.2.2)

Drainage Channel Replacement (Section 5.2.3)

Restoration of Temporary Construction Impacts (Section 5.2.4)

Des Moines Creek Basin

Tyee Valley Golf Course Wetland Enhancement (Section 5.3.1)

Des Moines Creek Buffer Enhancement (Section 5.3.2)

The sections in this chapter provide descriptions and plans for each of the in-basin mitigation
projects. Section 5.1 describes relocation and restoration of a portion of the Miller Creek channel;
restoration and enhancement of the Lora Lake shoreline; and restoration of wetlands, floodplain,
and buffers on the Vaeca Farm site. Section 5.2 describes mitigation projects to restore and enhance
wetlands and riparian buffers along a 6,500-fl reach of Miller Creel and to enhance instream
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habitat along this reach. In addition, mitigation actions to restorewetlands temporarily impacted by _ -
construction the design and replacement drainage channels (Section 5.2) that mitigate for filling of ....
existing ditches and drainage channels are described.

The describes restoration projects in the Des Moines Creek (Section 5.3) basin are designed to
enhance existing wetlands on the Tyee Valley Golf Course and to enhance the riparian buffer along
sections of Des Moines Creek. Plans to minimize and mitigate potential indirect hydrology impacts
to wetlands near the borrow areas are also provided.

For each mitigation project described in this chapter, the mitigation plans are organized following
Ecology guidance (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 on the proposed mitigation. Next the mitigation design is
described in detail, with reference to figures and the plan sheets in Appendices A through E.
Performance standards, monitoring schedules, and maintenance and contingency measures
necessary to ensure mitigation success, are described next. The final section for each project
describes the specific construction steps, methods, and sequencing required to implement the
mitigation design.

5.1 VACCA FARM MITIGATION

Mitigation actions at the Vacca Farm site are designed to enhance approximately 17 acres of aquatic
and riparian habitats by restoring natural channel morphology to Miller Creek, integrating the
channel with its floodplain, removing bulkheads along the Lora Lake shoreline, and restoring .....
functions to wetlands, fanned wetlands, priorconverted croplands, and riparianand upland buffers _J
on the site (Table 5.1-1; Appendix A). 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), provide no net loss of floodplain storage, and enhance the diversity
and complexity of wetland habitats. Mitigation projects in the Vacca Farm area have also been
designed to reduce the potential wildlife hazards that currentlyexist on the site, consistent with FAA
Advisory Circular 150/5200-33. The majormitigation elements for the Vacca Farm site include the
following:

• Relocation ofa channelized portion of Miller Creek

• Restoration of natural channelmorphology and instream habitat to the relocated reach

• Restorationandenhancement of riparianbuffers along Miller Creek

• Restorationandenhancement of floodplain wetlands on the Vacca Farm site

• Restorationand enhancement of uplandbuffers aroundthe Vacca Farm site

• Restorationand enhancement of wetland and uplandbuffers along the Lora Lake shoreline

• Removal of bulkheads from the Lora Lake shoreline, and restoration of a more natural
shoreline along the lake
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Table 5.1-1. Summary of wetlandmitigationareasat VaccaFarm.

MitigationAreaat VaccaFarm WetlandArea(acres)
WetlandRestoration 6.60

WetlandEnhancement

Wetlands(A1,Ala, A2,A3, A4) 1.59

FarmedWetlands(1,2, 3, 9, 10, 11) 0.73

LoraLakeshoreline 0.32

LoraLakeaquatichabitat 3.06

Subtotal 5.70

BufferEnhancement

Des MoinesMemorialDriveBuffer 1.54

StreamBuffer 3.04

LoraLakeBuffer 0.27

Subtotal 4.85

TotalRestorationArea 17.15

5.1.1 Miller Creek Relocation and Channel Restoration Plan

To accommodate the embankment for the third runway, the RSAs, and the relocation of South 154th
- Street, approximately 980 ft of Miller Creek will be realigned and relocated. The new stream

channel will be constructed approximately 200 ft west of the existing channel, through the Vacca

Farm site. The channel reach to be relocated has been dredged and straightened, lacks complexity

(e.g., straight uniform channel bed, no undercut banks, no side channels, no pool/riffle morphology,
uniform silty substrate), there are few instream habitat features (e.g., no large woody debris, no
pools or backwater areas), and the riparian vegetation provides little shade or organic matter to the
channel.

Relocating the stream will increase the channel length to approximately 1,080 ft. A low-flow
channel will meander within a larger high-flow channel, and the new channel will include instream

habitat features (e.g., large woody debris). The channel will be designed to be connected to the
floodplain by overbank flooding with approximately a 1-year return interval. Channel banks will be
planted with native shrub plant communities and the new channel will have a native forested

riparian zone to ameliorate water quality, and provide shade and large woody debris.

5.1.1.1 Goals, Objectives, and Design Criteria

The overall goals of this plan are to provide a new, longer stream channel with enhanced habitat
features and a more natural channel morphology compared to the existing channel that will be filled.
The channel design is constrained by the existing high and low flow conditions in Miller Creek and

the very gradual slope of the channel through this reach. The goals of the design are focused on the

need for the relocated channel to continue to convey base flows, to maintain sufficient depths during
summer low-flow periods for fish passage, to prevent deposition of fines and scouringto maintain
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fish habitat, and to allow flood flows greater than annual peak flows to overtop the channel banks --
and flowontothe floodplain.Specificgoalsforthedesignof therelocatedchannelare:

• The stream continues to provide base flow conveyance.

• Minimum flow velocity remains high enough to minimize fine sediment deposition.

• The new channel accommodates peak flows up to the 100-year flow with no net reduction
of 100-year floodplain storage or floodway conveyance.

• The new channel provides improved fish habitat.

• The new channel replaces or enhances riparian habitat function.

• The channel does not attract wildlife (such as waterfowl or flocking birds).

The goals are prioritized fIom the most critical hydrologic functions that the existing channel
provides to enhancements that will improve channel and riparian habitat.

To implement the general goals identified above, specific objectives and design criteria were
developed (Table 5.1-2). Specific performance standards, monitoring approach, and contingency
measures for the channel relocation are discussed in more detail in Section 5.1.1.10.

Table5.1-2.Mitigationgoals, designobjeefive_and design criteriafor the Miller Creek relocationproject.

Goals and Design Objectives DesignCriteria

Goal 1: The stream will continue to providebase flow conveyance

Provideflow depthsto allow fish Constructlow flowchannel8 feetwidewith 1:1slopes and0.5 it
Passage,preventfish stranding, deep toconvey summerbase flows.
andprovidehabitat.

Constructhigh flow channel32 feet, side slopes of 2:1 (typical)
fromdepthsof 0.5 to 1.0 ftto providecapacityforwet season
base flow.

Goal 2: Lowflow velocity should minimizefine sedimentdeposition

Minimizesedimentationwith Thechannelcross sectionwill providean averagedryseasonbase
minimumflow velocity, flow velocitythatis greaterthanthe silttransportvelocity (0.7

_sec).

Designa naturalchannelwithstablegravelbottom.

Minimizechannelscouringatthe Channelflow velocitycannotexceedthegravelmovement
maximumdesignflow velocity, velocity(4 fl/sec)for the 100-yearflow.

Goal 3: The channelwill accommodatepeak flows, includingthe 100-yearflow

Accommodatethe 100-yr-peak Flowsgreaterthanthe annualpeakflow will overtopthe channel
flow. andinundatethe adjacentfloodplainrestoration.

Goal 4: The new channelwill provideenhancedfish habitat

• Provideenhancedfishhabitat Provideanaturalchannelconfiguration.Increasechannellength
withoutfish passagebarriers, by about10percentandameanderinglow flow channel.

Providehabitatfeatures,includinginsceamfeaturessuchas
deflectorsand overhanginglogs as neededtomaximizeavailable
habitat.
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Table 5.1-2. Mitigation goals, design objectives, and design criteria for the Miller Creek relocation project
(continued).

Goals and Design Objectives Design Criteria
, , , "', ,i

Goal 5: The channel will replace and enhance riparian habitat function

Provide riparianhabitat. Provide a minimum 50_ vegetated bufferon the east side of the
channel.

Establish native vegetation along channel banks and the riparian
zone of the new channel.

Goal 6: The channel will not attract wildlife

Densely plant woody vegetation along the new channel to cover
open waterand reduce use of the areaby waterfowl.

5.1.1.2 Ecological Assessment of Miller Creek at Vacca Farm

Overall conditions in the Miller Creek basin are described in Chapter 2. In this section, existing
conditions at the Vaeea Farm site relevant to the mitigation design are described in more detail.
Miller Creek originates north of SR 518, flows south through the Miller Creek detention facility
along the southeast side of Lora Lake, and then south along the eastern edge of the Vacca Farm site.
The Miller Creek detention facility detains and stores flood waters fi'om the upper reaches of the
Miller Creek basin during periods of high flow. Vacca Farm sits in a broad, flat valley of alluvial
sands, silts, and peat soils located south of Lora Lake. Through the Vacea Farm site, portions of
Miller Creek have been ehannelized and straightened to improve drainage on the site. From the
Vacca Farm site, Miller Creek continues south and west through residential areas and ultimately
empties into Puget Sound (see Figure 2.1-2 and 2.2-1).

The Miller Creek channel between the Miller Creek detention facility outlet to South 156thWay has
been dredged and straightened to drain wetlands for farmland reclamation. Topographic conditions,
peat soils, and seasonally high water tables along this reach indicate that this area was historically a
wetland. The channel currently overflows its banks with at least a 2-year fi'equency with full flow
velocity of 1.7 ft per second (see Figure 2.2-2)(FAA 1996). Frequent flooding is primarily the
result of limited channel capacity, in part due to channel slope.

Miller Creek is approximately 4 to 10 ft wide and 2 tt deep below the outfall of the Miller Creek
detention facility. The bank is lined with large rocks in the upper segments near Lora Lake, and the
channel has a very silty substrate. The section of the stream within the Vaeca Farm site that will be
relocated is a ditched reach with a silty bottom substrate. Downstream of South 156th Street, the
channel contains natural meanders that vary from approximately 5 to 10 ft in width and the substrate
consists of areas of sand and gravel with some silt.

A side channel (ditch) in the Vacca Farm site rams parallel to and west of the main channel. The
side channel does not drain runoff fi'om a distinct subbasin area nor does it provide additional
channel capacity to the main channel. Rather, it provides positive drainage for a portion of the
relatively flat farmland located west of Miller Creek.
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Hydrology

Urbanization and development of the watershed have led to increased runoff rates and volumes that
have contributedto erosion and downcutting. Increased erosion and downcutting have also resulted
in sedimentation and habitat degradation in the low-gradient areas (FAA 1996). In 1990, King
County constructedthe Miller Creek detention facility to alleviate some of these impacts (see Figure
1.3-1).

Since 1982, King County Surface Water Management (KCSWM) has monitored flow rates at the
outlet of the Miller Creek detention facility (KCSWM 1994). The available flow data provide a
good record of base flows, normal wet and dry season flows, and annual peak flows. Stream flow
rates are typically highest between October and April and lowest between May and September
(FAA 1996). Montgomery Water Group (1995) modeled hydrologic characteristics in the basin and
found that in some years no flow occurs in the upper watershed areas during portions of the summer
(i.e., 1-in-10 year low flow). They also reported that summer flows are 0.5 cubic feet per second
(cfs) less than about 10 percent of the time. Flows during the dry season and wet season are shown
in Table 5.1-3. Table 5.1-4 summarizes data for flood frequency estimates in Miller Creek at the
Miller Creek detention facility.

Table 5.1-3. Estimated base flow rates at the Miller Creek detention facility outlet structure.

Season Flow Rate (efs)

Dry (May - September) 0.5

Wet (October - April) 5.0

Approximate Annual Peak 40.0

Source: KCSWM (1994)

Table 5.1-4. Flood frequency estimates for Miller Creek at the Miller Creek detention facility control
structure.

Return Period (years) Peak Flow Rate (cfs)

1.01 21

1.11 40

2 75
10 125

20 141

50 161

100 175

Source: Montgomery WaterGroup (1995)

Existing Fish Habitat

Historically, Miller Creek supported anadromous fish runs of coho salmon (Oncorhynchus kisutch),
chum salmon (O. keta), and sea-rtm cutthroat trout (O. clarki clarki), as well as resident populations
ofpumpkinseed sunfish (Leponis gibbosus), sculpin, and cutthroat trout (FAA 1996). A qualitative

Natural Resource Mitigation Plan 5-6 December 2000 .__i

Seattle- Tacoma International Airport 556-2912-001 (03)
Master Plan Update a:_arA_e,,,_gt.,_.,_l,.ol_,_,ooo_e.ut_c_,,,,_v_,_,,_.,_t,_

AR 009742



- electrofishing survey conducted in August 1996 identified cutthroat trout, pumpkinseed sunfish, and
three-spine stickleback (Gasterosteus oculeatus) in reaches between South 160th Street and the
outlet of Lake Reba (Aquatic Resource Consultants 1996). One coho smolt was captured
downstream of the culvert under South 160thStreet during a 1996 electrofishing survey. In addition,
three cutthroat trout were found north of a natural waterfall above South 160 thStreet during another
electroshoeking study on November 10, 1998 by Parametrix, Inc.

The stream currently supports a small coho salmon run maintained by annual releases of hatchery-
reared fingerlings raised by the Des Moines Chapter of Trout Unlimited (FAA 1996; Hillman et at.
1999). No spawning activity was observed during surveys conducted in 1996 by WDFW.
However, the Des Moines Chapter of Trout Unlimited reported 91 coho spawners in a recent

survey. The Port has prepared a Biological Assessment which evaluates the affect of the MPU

improvement projects on fish species recently listed under the Endangered Species Act (ESA)
(Parametrix 2000d).

Residential development in the watershed has resulted in a general deterioration of fish habitat due

to removal of native riparian vegetation, stream channelization and bank armoring, filling of
riparian wetlands, reduction of the availability of large woody debris, and increased runoff rates and
non-point source pollution loading. The expansion of impervious surface area in the basin has
caused increased volumes and velocities of stormwater runoff resulting in increased bank erosion,
and downcutting. These factors have contributed to a general lack of (1) instream cover, (2)

available low- and high-flow habitat or refuge, (3) available spawning habitat in the basin, (4)

habitat complexity, and (5) high-quality water (KCSWM 1987; and FAA 1996).

Natural, unaltered stream reaches in the Miller Creek basin are essentially nonexistent, while major
portions of the main stem and associated drainage ditches are eharmelized or otherwise modified

(KCSWM 1987). The portion of the stream crossing the Vacca Farm site, which has been
channelized, lacks woody debris, and provides limited habitat complexity. This reach is dominated

by low-velocity flows, and excessive sedimentation, which appears to be partially caused by
agricultural runoff. FAA (1996) estimated that 10 tons of sediment are transported to the stream
annually from approximately 11 acres of adjacent agricultural land. These factors contribute to the

lack of pools, and therefore a lack ofrefugia for fish during high-flow events.

Several natural and man-made barriers appear to limit fish access to the upper basin; however, they
are not barriers under all flow conditions. The most prominent barrier on Miller Creek is a natural

8-fl-high waterfall about 0.2 mile upstream of South 160thStreet that restricts upstream fish passage.
Several corrugated metal and concrete box culverts, such as a culvert located at South 160 thStreet,
appear to be barriers under certain flow conditions.

These barriers, combined with habitat availability, likely contribute to the current fish distributions

in Miller Creek; salmonids occupy primarily downstream reaches while other species occur
upstream. Recent studies (FAA 1996; Hillman et al. 1999) have found that suitable coho salmon

spawning habitat and evidence of coho salmon spawning is limited to the area downstream of First

Avenue South, while suitable cutthroat trout spawning habitat was scattered in small patches
between South 156thWay and First Avenue South. Areas upstream of First Avenue South consisted
predominantly of a fine silt and sand substrate, which is more suitable habitat for the non-salmonid
fish species that occur there.

NaturalResourceMitigationPlan 5-7 December 2000
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlan Update a:_DATA_rlang429121JJ._l."O/_O._mput2000NRMP_Ttcvemvenrions_laaer2.doc

AR 009743



Existing Riparian Vegetation

Downstream of the Miller Creek detention facility, about 200 linear fi of the stream are bordered by
small tree and shrubriparianvegetation. Riparian vegetation consists of stands of red alder saplings
(Alnus rubra) with an understory of hardhack (Spiraea douglasii), Himalayan blackberry (Rubus
discolor), and field horsetail (Equisetum arvense).

Throughout most of the Vacea Farm site, riparian vegetation associated with Miller Creek is
typically a narrowband less than 50 ft wide. Riparian vegetation is dominated by reed canarygrass
(Phalaris arundinacea), climbing nightshade (Solanum dulcamara), and introduced grass species.
Scattered throughout this area are black cottonwood (Populus trichocarpa), and willow (Salix spp.)
trees and saplings. This narrow band of low-quality riparianvegetation separates the stream from
the adjacent cultivated farmland.

5.1.1.3 Ownership

Property at the Vacca Farm site and along Lora Lake needed for the stream relocation has been
purchased by the Port as part of the larger property acquisition program for the proposed Master
Plan Update improvements.

5.1.1.4 Rationale for Selection

The Miller Creek relocation mitigation provides the opportunity to restoreboth high quality stream
habitat and floodplainwetland habitat that will result in on-site, in-kind replacement for stream and
wetland functions impacted by the MPU projects. The existing portion of Miller Creek that will be
relocated was moved from its original location within the floodplain at the Vacea Farm site to
increase the amount of floodplain suitable for farming. The original channel was moved to the east,
straightened, and dredged to facilitate drainage and increase agricultural land on the site. As a
result, although the channel still floods, it lacks the connection with its floodplain and floodplain
wetlands that it historically had. The channel does not meander across the floodplain and there are
no side channels, sloughs, or backwater areas. The existing channel lacks complexity (e.g., straight
uniform channel bed, no undercut banks, no side channels, no pool/riffle morphology, uniform silty
substrate), there are few instream habitat features (e.g., no large woody debris, no pools or
backwater areas), and the riparianvegetation provides little shade or organic matter to the channel.

Relocation and restorationof channelmorphology therefore provides the opportunity to restore both
aquatic habitat and floodplain wetland functions on the site. The mitigation plan for the channel
relocation will restore channel morphology and instream habitat. In addition, the connection
between channel and floodplain wetlands will be restored to the extent possible, while avoiding the
creation of new hazardwildlife attractantsnear the airport. Integration of channel and floodplain
will be designed to allow the channel to flood periodically, but to avoid standing water in floodplain
wetlands.
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5.1.1.5 Constraints

Relocation of Miller Creek must occur on-site in proximity to the existing channel. The Vacca
Farm site is nearly level, with only a few feet of grade change from north to south. The alignment
for the new channel has been designed to facilitate meeting design criteria for flow and velocity
given the existing site topography. Meeting these criteria requires that the stream relocation reach
be as short as possible to ensure that the maximum channel slope is maintained. The length of the
relocated stream reach cannot be increased and still meet the minimum gradient for required flow
velocities and depth. As a consequence of constraints on channel length, the new channel will
remain fairly close to the re-aligned roadway and the embankment. The buffer width between the
relocated stream and South 154thStreet is constrained by the maximum length of the new stream
channel (Figure 5.1-1). Constraints on the channel design are described in detail in Section 5.1.1.6,
Channel Relocation Mitigation Design.

No other apparent constraints outside of the Port's control could affect the success of the stream
relocation. No plans exist to change the Miller Creek detention facility's operation procedure.
Stormwater management is now planned to occur in new facilities (i.e., vaults and/or ponds located
in upland areas) that are independent of the Miller Creek detention facility (for details, refer to the
Stormwater Management Plan, Parametrix 2000a). However, even if the existing detention facility
were enlarged to provide more flood storage, this would not be expected to change flow rates in
Miller Creek. The detention facility could be enlarged to provide greater stormwater storage
without increasing the maximum elevation of water storage or peak discharge rates. This could be
accomplished by excavating uplands that are located south of the facility to an elevation within the

- operating range of the facility to provide new storage. This will not affect the mitigation design
because stream hydrology, specifically base flow and normal seasonal flow, will not be significantly
modified, and it is unlikely that peak stormflows will be increased.

5.1.1.6 Channel Relocation Mitigation Design

The goals of the design are focused on the need for the relocated channel to continue to convey base
flows, to maintain sufficient depths during summer low-flow periods for fish passage, to prevent
deposition of fines and scouring to maintain fish habitat, and to allow flood flows greater than
annual peak flows to overtop the channel banks and flow onto the floodplain.

Channel Design

The channel design process evaluated and adjusted design variables and constraints (e.g., channel
depth, width, flow velocity, channel slope, etc.) to meet the design goals and criteria. The critical
variables in new channel design are channel slope, flow velocities (i.e., dry and wet season base
flows, annual peak flows, and flood flows above annual peak flows), maximum design flow,
channel depth and bottom width, channel roughness, and channel length. Initial channel slope was
determined using the available drop in elevation along the new reach. The corresponding channel
bottom width was determined and adjusted until the minimum flow depth (0.25 It) was achieved.
The slope was then adjusted until the base flow velocity was high enough to move sediment
particles smaller than sand to reduce siltation and fining of the bed. Using the adjusted slope, the
channel was then designed to convey peak flows (in connection with maximum depths and channel
configurations described in the following sections). Channel widths and flow depth were then
adjusted to assure that peak flow velocities were less than the transport velocity for gravel.
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Hydrology

The hydrologic design criteria for the Miller Creek relocated channel design are listed in Table 5.1-
2. Design criteria for determining base flow, annual peak flow, and 100 year flow conditions were
established from data gathered by KCSWM. These flow rates were detcnnincd fi'om data gathered
at the outlet of the Miller Creek detention facility (which includes Lake Reba), which is several

hundred feet upstream of the mitigation site. Data have been gathered at this location since 1988
(KCSWM 1994). These flow data provide a good record of normal base flows, seasonal peak
flows, average flows by season, and extreme flows during near-record events. Design criteria for
base flow and annual peak flow conditions were established from these data (Table 5.1-5).
Statistical analysis of the flow monitoring data was not conducted.

Table5.1-5.Estimatedflow ratesforMillerCreekchanneldesign.

FlowRegime FlowRate(cfs)

Dryseasonbase flow 0.5
Wetseasonbaseflow 5

Stonnflow 10

Annualpeakflow 40

2-yearpeak flow 75

10-yearpeak flow 125

100-yearpeakflow 175

Source:MontgomeryWaterGroup(1995);withadditionaldatacompiledby Paramelxix.

In addition to monitored flow rate data, a detailed hydrologic modeling study was prepared
(Montgomery Water Group 1995) that calculated peak flow rates for flood fi'equencies up to the
100-year flood (Table 5.1-6). The flood return fi'equencies were calculated assuming that the Miller
Creek detention facility detention system and control structure is in place. The calculated flow rates

appear to be consistent with the flow monitoring data. The peak monitored flow rate (225 cfs) on
November 24, 1990 was in excess of the current predicted 100-year flood flow. The control
structure was constructed after the 1990 storm; it is likely that the peak flow rate of November 1990
would have been reduced by the detention system. Because stormwater runoff would be mitigated
in separate stormwater management facilities, this plan does not increase channel capacity for
increasedflows.

Table5.1-6. FloodfrequencyestimatesforMillerCreek at theMillerCreek detentionfacilitycontrolstructure.

ReturnPeriod(years) PeakFlow Rate (efs)
1.01 21

1.11 40

2 75
10 125

20 141

50 161

100 175

Source: MontgomeryWaterGroup(1995).
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Stream Hydraulics

Stream hydraulics are the existing or proposed physical conditions that influence the direction,
depth, and flow velocity in the proposed relocated stream. Several factors influence hydraulics,
including flow rates, channel slope, channel cross section, channel roughness, and flow depth.
While several of these featureswill be designed, factorssuch as flow rate or averagechannel slope
cannotbe modified. The following sectionsdiscuss the design parametersthat apply to all channel
segments, andtheproposed channelconfigurationfor each segment.

Flow Velocity

Channel flow velocity is the primaryvariableinfluencing channel design and fish habitat. The low
flow goal is to minimize fine-grained (sands and finer) material sedimentation in the proposed
channel during normal dry season base flows. Conversely, the flow velocity at peak flows must not
exceed rates that would erode the channel banks or scour loose substratelarger than small gravel.

The relationship between flow velocity and sediment transportvelocity is shown in Figure 5.1-2. If
the flow velocity equals or exceeds that shown for each grain size, the sediment can be expected to
move until the velocity decreases. If the maximum velocity of a specific section of a stream
channel is known, an estimate of the size of the bed material that would be relatively stable can be
determined. These relationships are used to determine the size of stream substrate materials and
their long-term stability. The Miller Creek channel design thus balances a minimum base flow
velocity designed to prevent sedimentation, with a maximum peak flow velocity designed to
prevent scouring. Using Figure 5.1-2, the channel parameters were adjusted to maintain base flow
velocity greater than the silt movement velocity, but less than the gravel movement velocity for ....
peak flow. Preventinggravel movement in the new reach will preventscouring of the substrate.

Channel Slope

The average channel slope in the relocated reach is determined by physical constraints (i.e.,
topography) of the Vacca Farm site. The proposed channel drops 2.5 fl in approximately 1,118 fl
for an average channel slope of 0.22 percent. The approximate elevation at the point where the
relocated stream rejoins the existing channel is 260.0 ft. However, the natural land slope along the
proposed stream channel does not drop continuously. Due to the small vertical drop over the
relocated segment, a relatively uniform grade is proposed forMiller Creek.

Channel Flow Depth

Given the goals for fish habitat, desired substrate characteristics, and stream hydrology, flow depth
standards have been determined. These flow standardsare: (1) a dry season water depth of at least
0.25 fl; (2) a wet season water depth of 1 fl; (3) a maximum depth of 2 fl at the mean annual flow
rate, and (4) flows greater than the annual maximum flow rate (40 cfs) will overflow the
streambanks, flooding the Vacca Farm site.

Maximum Design Channel Flow

The topography and available channel slope in the project area limit constructing a large channel
that can convey the 100-year storm while maintaining a minimum flow depth for dry season base
flows. Therefore, the channel will overflow onto the floodplain at flows greaterthan approximately
40 cfs. The floodplain and floodway are designed to convey the 100-year flows of 175 efs.

/
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Channel Bottom Width

The channel bottom width for the relocated channel is largely controlled by the minimum low-flow

depth of 0.25 ft. During the dry season, the water depth must average at least 0.25 fl to provide
minimum depth for fish movement. To determine the channel bottom width, the base flow rate,
slope, roughness, and side slopes were fixed, and the bottom width was adjusted until the flow depth
was at least 0.25 ft. The results were checked to ensure that no other design criteria were changed

to exceed design parameters. Results indicate that a channel bottom width ranging from 4 to 10 ft
meets the design criteria for minimum flow depth. Thus, a low-flow channel between 4 and 10 ft
wide will maintain a minimum flow depth of 0.25 it during summer low flows to allow fish passage
while conveying wet season base flows (Figure 5.1-3).

Channel Roughness and Side Slopes

Channel roughness, described by using Marming's roughness factor (n), is a key factor in
determining channel capacity. The Manning's channel roughness factor for a natural stream
channel with a gravel or stony bottom and limited instream vegetation is 0.0035. This factor was
used for calculating channel capacity for the relocated reach. The Miller Creek relocated channel
will consist of a high-flow or bench area and a low-flow channel. The low-flow channel will have

an 18- to 24-inch-deep gravel strearnbed, and will be generally 4 to 10 ft wide by 6 inches deep. It
will meander within the 32-fl-wide high-flow channel, forming a channel migration zone (see
Figure 5.1-3). The low-flow channel is designed to convey base flows and to overtop its banks
approximately once a year during annual peak flows (i.e., between approximately 20 and 40 cfs).
The annual peak flows will be accommodated within the 32-ft high-flow channel. Flood flows
greater than the annual peak flows (i.e., greater than 40 cfs) will overflow the streambanks onto the

floodplain.

The new channel is located in an area with peat soils; however, the channel will not be constructed
directly in peat soils without bank stabilization (see Figure 5.1-3). The streambanks will be
constructed using blended soils and gravels wrapped in an erosion control fabric. The toe of the

channel banks will be protected by installation of prefabricated logs made of dense coconut fibers
wrapped in erosion control fabric. This construction method provides immediate erosion protection
while also providing a rooting substrate that will facilitate revegetation of the banks. The area
adjacent to the channel banks will be sloped toward the channel at 2 to 10 percent grade for positive
drainage.

The side slopes of the low flow channel will be 1:1, which is required to maintain minimum flow

depths of 0.25 fl for fish passage. This design will also allow some minor undercutting of channel
banks over time to increase shelter for fish. Low flow channels of natural streams in the Puget
Sound region typieaUy have vertical side slopes (Rosgen 1994; Montgomery and Buffmgton 1993),
and the design thus mimics natural stream channels. The side slopes of the new channel will be

stabilized with bioengineering and the planting of native vegetation (i.e., primarily willow stakes).
The low channel gradient and design of the low-flow channel to overflow into the larger channel
during storms greatly decrease the likelihood of erosive flows.
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Channel Alignment

The channel will be constructed to meander within the limits of the stream corridor as shown in plan

and cross section in Figures 5.1-1 and 5.1-3. The extent of meandering is limited by the need to
maintain a minimum channel slope to meet flow velocity goals.

Sewer Line Relocation

Relocation of Miller Creek (design and construction) will be coordinated with the realignment of
the sewer line required by the relocation of South 1540' Street. The sewer line will parallel the new
road alignment (outside of the mitigation site boundary) and will cross under the new channel (see

Figure 5.1-1). The sewer line will be approximately 4 ft below the invert of the new channel. The
trench in which the sewer line lies will be backfilled with compacted fill material that will provide a
stable surface over the sewer line. The Port has analyzed the need for additional stabilization below
the new channel to protect the sewer line and the channel. This analysis indicates that because of
the depth of the sewer line, the flat topography of the site, and the small size of the channel, no extra
measures will be required to stabilize the channel over the sewer line. The new channel will be
located in a portion of the Miller Creek floodplain that is more or less flat; stream velocities are low
in this portion of the stream, and there is no potential for significant downcutting within the new
channel reach. During periods of high flows, the channel is designed to overtop its banks and flow
onto the floodplain, which further reduces any potential for downcutting.

The 20-fl easement for the relocated sewer will be located outside of the mitigation site boundaries,
except where the line crosses under the stream. A maintenance access road will be located within

- the easement along the east side of the mitigation site; however, the access road will not go through
the mitigation site (Appendix A, Sheet C2).

Wildlife Considerations

Design and implementation of mitigation for STIA must meet flight safety issues and FAA
requirements. Collisions between birds and aircraft are a serious safety issue. Open-water areas,
wetlands, and tall trees can create an aviation hazard by attracting waterfowl, small flocking birds
(such as European starlings), and raptors. Fish can also attract birds, such as raptors or herons, that
pose hazards to aviation. When these habitat features are within 10,000 fl of airport runways, the
potential for collisions with aircraft can be serious. For these reasons, mitigation projects within
10,000 ft of STIA runways are designed, where feasible, to reduce existing wildlife hazards and
avoid creating new hazards.

Fish habitat design standards for Miller Creek were developed based on the habitat requirements of
cutthroat trout.6 The planned features include:

• Shading to minimize temperature increases during the summer

• Higher velocity riffles to maintain oxygen levels and reduce sedimentation

6 While coho salmon may find suitable rearing habitat in this area, flow conditions are not anticipated to be suitable for
spawning coho.
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• Placement of logs, rocks, or other structuresto provide refuge

• Shadingof the channelwith native vegetation

Channelshading will enhancethe streamhabitat and also decreasethe stream'svisibility to birds of
prey (e.g., herons, raptors) that would use the streamto collect food. Riparianvegetation will thus
help reducepotential wildlife hazardsalong the channel. The following sections describe how the
stream design will meet cutthroattrout habitatcriteriaand FAA requirementsfor aviation safety.

Instream Habitat

The instream habitat criteria used in the relocated channel design are based on general habitat
requirements of the resident salmonid cutthroattrout and coho salmon, which could potentially use
the site. Although anadromoussalmonids have not been observed in the proposed impact areas,
residentcutthroattrout are present. These criteria areused to provide the highest quality fish habitat
possible. Designing the relocated stream to meet habitat requirementsof salmonids helps ensure
that the best possible fish habitat is created.

In general, salmonids require cool, well-oxygenated water;, spawning gravel that is free of
accumulatedsilt; and abundantinstreamcover for habitat. In addition,because habitatrequirements
vary as life stages change, habitat complexity within the streamis also necessary. General physical
habitat requirements include access to critical habitat features, stable flows, appropriate stream
substrate,and riparianand instreamcover.

Salrnonidsrequirecover provided by such features as undercut banks, logs, boulders, deep pools,
andoverhanging riparianvegetation for feeding,hiding, and resting. In addition, these features help
stabilize streambanks and substrate during high-flow periods. The relocated channel, which is
designed with vertical banks in the low-flow depth range, will encourage minor undercutting to
provide cover during low-flow periods. Large woody debris (e.g., deflector logs, angle logs, and
root wads), and boulders will be used to stabilize the substrate, protect the upper banks from
excessive erosion, and provide hiding and holding habitat for fish during higher flow periods
(Figure 5.1-4).

Fish Access

Adequate fish access throughout the entire relocated stream section will be provided by the
minimumdesign depth requirements (i.e., 0.25 fi duringdry season base flows). Accessible habitat
includes protectedareas (i.e., low-velocity pockets) duringhigh flows. The channel is also designed
to avoidhabitat featuresthat could cause strandingproblems duringlow-flow conditions.

This minimum depth requirement should allow fish access to habitat throughout the length of the
channel, thus limitingstrandingproblems duringlow-flow periods.

Stable Flow

Stable flows ensure habitat access and protect the habitat against erosion or scouring; they also
minimize fish displacement to less preferredhabitats. The channel width and bank slope criteria
incorporatedin the design will help maintainrelatively stable flow velocities throughout the range
of flows expected in the new channel.
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Stream Substrate

Cutthroat trout require stable gravel and sand substrates largely free of accumulated silt for

spawning and during early rearing life stages. This substrate also contributes to the optimum
production of desired prey. Substrate in the relocated channel will consist of gravel, coarse sands,
and cobble material to provide stable spawning and rearing habitat. However, portions of the
channel will naturally accumulate sand over time. The flow velocity criteria for the channel were

settomaintainsuitable substrate for fish by minimizingtheaccumulationoffine-grainedmaterialin
the channel during low-flow periods and preventing excessive scouring of the substrate during high
flows. Since flow velocities are not constant along the entire channel, sedimentation is expected to
occur on the inside of bends and in deeper pools during low-flow periods. However, these
sediments will flush out again during higher flows.

Floodplain Conveyance

The 100-year floodplain elevation and floodway delineation in the proposed project area were
determined by FEMA when the Flood Insurance Rate Maps (FIRM) were prepared. The proposed
channel capacity was checked for the 100-year flow rate peak capacity. No impacts are expected to
flood conveyance since the floodplain storage does not decrease (see Section 5.1.2) and the

floodplain has adequate capacity to convey the 100-year flood.

Channel Planting and Riparian Buffer

The new channel banks will be stabilized and cover will be provided to the stream by planting the
_ banks with native willows. A forested buffer will also be planted along the stream riparian zone to

maximize stream shade and provide overhanging cover as habitat. These planting plans are
described in Section 5.1.2.8. Upland trees and shrubs will also be planted on the roadway slope east
of the new channel. These plantings will buffer the stream from the road but no mitigation credit
will be sought for this area (Appendix A, Sheet CI.1).

5.1.1.7 Implementation

Construction of the third runway, which requires the relocation of Miller Creek, is currently
scheduled as part of the first phase of the proposed Master Plan Update implementation. Channel
relocation construction is currently anticipated to begin the first comtruetion season (i.e., summer)
following granting of the permits for the project. After the new channel is complete, Miller Creek
will be diverted and monitoring will begin. Instream work associated with new channel

construction must occur during low flow periods and be consistent with Hydraulic Project Approval
(HPA) permit conditions as specified by WDFW. Construction of the channel relocation will be

coordinated with construction of the third runway, South 154th Street/South 156th Street relocation,
the sewer line relocation, and construction of Vacca Farm floodplain projects. A detailed

description of implementation, construction methods, and construction steps for the Vacea Farm
projects, including the stream relocation, is included in Section 5.1.4.

5.1.1.8 Monitoring and Performance Standards

The Miller Creek relocation project will be monitored consistent with the approach and schedule
outlined in Chapter 4 of this document. Detailed performance standards and contingency measures
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forthe Miller Creek channel areincluded in Table 5.1-7, which summarizesperformance standards

and monitoring methods and parameters for all of the Vacca Farm mitigation projects. The general
monitoring schedule for the Vacca Farm projects is providedin Table 5.1-8. Monitoring of the new
channel includes routine inspections and emergency inspections following majorfloods.

Hydrology and Hydraulics
The effectiveness of the relocated stream will be evaluated in several ways. Because erosion and
sedimentation are the primary indicatorsof stream hydraulicconditions, they arethe critical criteria
to be included in the proposed monitoring plan. The following activities will be included in the
stream monitoring plan to determine whether specific performance standardsare being met (see
Tables 5.1-7 and 5.1-8):

• Inspect the constructed habitat features (log weirs, root wads, etc.) to ensure that they have
not been damaged or displaced (to the extent that they arenot providing habitat).

• Inspect the substrate to ensurethat sedimentation and erosionprevention goals are met.

• Inspect for erosion or scouring.

• Evaluate substrate material to determine if particle sizes remain stable, and there is no
evidence of excessive siltation or scouring.

• Inspect stream structures and channel after major storms, as monitored by the KCSWM
gage.

• Inspect for adverseflooding impacts and pondingwater. --

The site perimeter of all mitigation sites will be protected by fencing approved by the ACOE. Site
perimeters will also be marked by permanent signs that clearly designate the area as a protected
wetland mitigation site. Signs will be inspected regularly and maintained in good condition by the
Port.

Channel Bank and Riparian Buffer

Vegetation along the new channel will be monitored to ensure that channel and riparian plantings
meet design goals and become successfully established along the relocated stream. Performance
standards, variables to be evaluated (e.g., survival, cover), and specific contingency measures for
riparian vegetation are included in Table 5.1-7.

Instream Habitat

Instream habitatconditions in the relocated channel section will be described based on a variety of
monitoring data collected using standardmethods for ecological evaluations of streams. Hydrologic
conditions importantto habitat that will be described include water depths, velocities, profile and
area of wetted channel. Substrateconditions (size and type) will be evaluated anddescribed by site
observations and pebble counts. The amounts and types of large woody debris in the stream
channel will be described, including the special habitat conditions (undercutbanks, side channels,
and pools) this large woody debris creates. The influence of riparianvegetation on instream habitat
will be described based on surveys of plant cover overhanging the high and low flow channels.
Methods for collecting and evaluating this information are provided in Table 5.1-8.
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Table 5.1-8. Miller Creek relocation mitigation monitoring methods and schedule.

Years Following Construction

Feature Activity Duration 0 1 2 3 4 5 6 7 8 9 10

Habitat Visual inspection, Annually (May), or X X X X X X X X
Structures photodocumentation after flows m excess of

the 2-year peak flow
(during the first 3 years)

Channel Measured cross Annually (May), or X X X X X X X X
Morphology sections, longitudinal aRerflows in excess of

profiles, the 2-year peak flow
photodocumentation (during the fLrSt3 years)

Substrate Pebble counts Semi-annually X X X X X X X X
(February/August)

Erosion or Evaluate materials Annually (May), or X X X X X X X X
Scouring and scouring after flows in excess of

the 2-year peak flow
(during the first 3 years)

Adverse Inspect floodplain for Twice yearly (February/ X X X X X X X X
Flooding ponded water November)

Channel Vegetation sampling Semi-annually X X X X X X X X
Plantings (May/June &

September/October)

5.1.1.9 Site Protection

The Port will execute and file restrictivecovenants on the mitigation projects at Vaeca Farm site.
Copies of restrictive covenants that have been approved by the ACOE, Ecology, FAA, and U.S.
Deparia_aentof Agriculture- Wildlife Services Division (USDA-WSD) are included in Appendix F.

5.1.1.10 Maintenance and Contingency Plans

A key design objective for the stream channel is that it shall function as a natural channel, requiring
littleor no maintenance. To ensure that this goal is achieved, the monitoring plan and contingencies
have been designed to allow the channel to perform within a range of conditions. If the
performance standards indicate that the channel is not within this acceptable range, periodic
maintenance may be requiredto change or remove the factors responsible. Specific contingency
measures for the channel relocationare included in Table5.1-7.

The proposedchannel configurationhas two basic conveyance criteriathat need to be maintained to
meet performance standards: (1) maintain minimum flow depths and velocity for fish passage,
water quality, and sedimentation;and (2) provide flow capacity forpeak flows. If there were to be
futurechanges in flow rates in Miller Creek compared to design flows, contingency measures may
be required for the project to continue to meet goals and objectives. The Port does not anticipate
that contingency measures will be needed due to future changes in flow rates for the following
reasons. Flow rates are unlikely to differ fi'om the design flows used to develop this plan because
the design flows were derived from detailed data (including a calibratedHSPF model), and because
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of the extensive stormwater management plans developed for the project (see Chapter 6 and
Parametrix 2000a). Possible contingency measures that would be implemented in the case of
altered flow rates could include:

• Widening the base flow channel to reduce velocities and improve capacity

• Narrowing the base flow channel with logs or boulders to increase base flow depth and
velocity

• Widening the flood flow portion of the channel (above 0.5 fl) to improve capacity and
reduce velocity

• Adding logweir steps to flatten stream slope, reducing velocity and increasing base flow
depth

• Adding a bypass flow channel to convey peak flows past the main channel.

5.1.2 Vacea Farm Floodplain and Wetland Restoration Plan

To mitigate for wetland impacts and the loss of floodplain storage (approximately 5.24 acre-R) and
wetland impacts in the Miller Creekbasin, the floodplainand wetlands in the Vacca Farmareawill
be restored (see Table 5.1-1). Restoration of the historic floodplain and wetlands will include
providing approximately 5.94 acre-R of flood storage, restoring wetland hydrology, and re-
establishing native vegetation in approximately 12 acres of existing cultivated farmland and aquatic
habitat of Lora Lake. Existing degraded wetlands on the Vacca Farm site will be enhanced by .....
replacing non-native vegetation with native plant communities. Functions in the restored wetlands
will be fu_er enhanced by planting forested upland buffers around the perimeter of the Vacca -
Farm site (Figure 5.1-5). Approximately 5 acres of upland buffers will enhance and protect the
floodplain wetlands by increasing infiltration and supporting wetland hydrology and stream base
flows, removing sediments and nutrients, and providing physical protection and visual screening
from adjacent properties. The Vacca Farm mitigation allows significant wetland functional
restoration to occur in proximity to, and in the same basin as, project impacts.

Vacca Farm contains areas which historically were wetland but have altered hydrology due to prior
agricultural activities. The floodplain and wetland restoration would restore wetland hydrology to
the site by removing existing drainage features and excavating part of the floodplain to bring
seasonal groundwater levels closer to the surface. Native wetland plant communities will be
restored to the floodplain wetlands and existing degraded emergent wetlands will be enhanced to
forested or shrub wetlands (see Figure 5.1-5). These actions will enhance hydrologic (i.e., surface
water storage) and water quality functions at the Vacca Farm site, as well as reduce the volume of
eroded soil, pesticide and fertilizer runoff reaching Miller Creek.

.-i _-. '
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To protect aquatic habitat in Miller Creek and to protect and enhance functions of floodplain
wetlands, forested buffers will be established and enhanced. An upland buffer area will be

established along the east side of the relocated Miller Creek between the riparian zone of the stream
and the relocated roadway for South 154th Street (Figure 5.1-6; and see Figure 5.1-5). The buffer
will reduce human intrusion into the riparian zone, screen riparian habitats from human activity, and
protect water quality and aquatic habitat. A second upland buffer will be established between the
floodplain enhancement area and Des Moines Memorial Drive on the west side of the Vacca Farm

site (see Figure 5.1-5). The forested buffer in this area will provide a physical buffer between the
road and the enhanced shrub floodplain wetlands and restored stream.

5.1.2.1 Goals, Objectives, and Design Criteria

Three specific goals have been identified for the Vacca Farm floodplain and wetlands mitigation:

Goal 1: Compensate for loss of floodplain habitat, flood storage, and wetlands in the
Miller Creek basin.

Goal 2: Restore and enhance floodplain and wetland functions adjacent to Miller
Creek in the Vacca Farm site by restoring historic floodplain and wetland
hydrology and vegetation. Enhance floodplain, wetland, and stream
functions by providing forested riparian and upland buffers.

Goal 3: Grade the floodplain and create a planting plan for the wetland community in the
floodplain area that does not attract waterfowl and flocking birds, and reduces
existing wildlife hazards.

Specific objectives and design criteria that have been developed to achieve these wetland mitigation
goals are listed in Table 5.1-9.

5.1.2.2 Mitigation Site Description

The Miller Creek Floodplain and Wetland Restoration project will be located at the Vacca Farm
site, northwest of the existing airfield. The Vacca Farm site includes Lora Lake and the area to the

south of Lora Lake between the existing Miller Creek channel and Des Moines Memorial Drive (see
Figures 2.1-2 and 2.1-4). Vacca Farm contains upland areas around the perimeter of the site,
agricultural fields, some scattered farm structures, a system of drainage ditches and tile drains,
farmed wetlands, and forested, shrub and emergent wetlands (Parametrix 2000c). A large ditch runs

through the middle of the Vacca Farm site, parallel to the existing Miller Creek channel, flowing
into Miller Creek at the south end of the site (see Figure 2.1-4).
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Table 5.1-9. Mitigation goals, design objectives, and design criteria for the Vacca Farm wetland restoration
project.

Goals and Design Objectives Design Criteria

Goal 1: Compensate for loss of floodplain and flood water storage

Provideadditional floodplainareaby excavating Excavate approximately9,600 cy of soil between elevation
approximately9,600 cy on the Vacca Farm site. 262 ft and 266 ft.

Drainage swales to provide positive drainagefromthe
floodplain and prevent standing water duringnon-flood
periods.

Use excavated materialfromgrading the secondary swales to
createtopographic variation m the floodplain.

Goal 2: Increase functional linkages between historic wetlands and Miller Creek

Remove existing agriculturaluses from the Eliminate farming activities and remove existing structures
floodplain areaon the Vacca Farmsite. from restoration site.

Restore wetland hydrology to farmedwetlandsand Remove ditches and drains. Gradefloodplain to elevations
priorconvertedcroplands, thatrestore wetlandhydrology.

Plant floodplain with native trees and shrubs. Restore 11 acres of floodplain (see Table 5.1-1) with native
vegetation.

Plantnative shrubspecies at densities of approximately.
Interspersenative flees in this area. Shrubswill be planted at
a density greater than 2,100 per acre.

Goal 3: Create a planting plan for the wetland community in the floodplain area that does not attract
waterfowl and flocking birds

Deter flocking waterfowl, fromusing the site. Plant the floodplain with native _ees, shrubs,and tall grasses
(see Table5.1-11 and 5.1-12) to deter waterfowl.

5.1.2.3 Ownership

The Port owns all of the property on the Vacca Farm site.

5.1.2.4 Rationale for Selection

The Vacca Farm site allows significant wetland functional restoration to occur in proximity to, and

in the same basin as, project impacts. 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. In addition, because the site has been farmed, the site

is dominated by non-native plants, and there are no extensive areas of existing forest or invasive

species, and the site is relatively fiat. Therefore, minimal grading would be required, and natural

vegetation communities would not be disturbed by mitigation activities. The floodplain and

wetland restoration will also reduce wildlife hazards near the airport by replacing emergent

wetlands with forested and shrub wetlands. These actions will enhance hydrologic (surface water

storage) and water quality functions at the Vacca Farm site, as well as reducing the volume of
eroded soil, pesticide, and fertilizer runoff reaching Miller Creek.
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5.1.2.5 Constraints

No constraintshave been identifiedthatwould precludeimplementingthis plan.

5.1.2.6 Ecological Assessment of the Vacca Farm Mitigation Site

Ecological conditions important to the mitigation design and implementation are summarized
below. Historically the Vacca Farm site likely was a mosaic of forested and shrub wetlands. These
wetlands developed on peat soils that formed in a wide floodplain along a low-gradient, frequently
flooded reach of Miller Creek. The site currently consists of uplands, agricultural fields, farmed
wetlands, and forested, shrub and emergent wetlands.

Miller Creek Floodplain

The 100-year floodplain in the vicinity of the Vacca Farm is quite extensive (see Figure 2.2-2). The
wetland area and poor drainagethat existed prior to agriculturaldrainageactivities are evident from
the 100-year floodplain estimated by FEMA. The approximate 100-year flood elevations,
determined by FEMA as part of its study, vary from 266 fl at the Miller Creek detention facility
outlet to approximately 265 it at the downstreamend of the Vacca Farm site. A floodway has also
be delineated and mapped in a portionof the floodplainon the Vacca Farm site.

Hydrology

Wetland hydrology on the Vacca Farm site is supportedprimarilyby high local groundwaterlevels,
and secondarily by precipitation and overbank flooding in Miller Creek. Four groundwater-
monitoring wells were installed at the Vacca Farmsite on May 14, 1997 to evaluate site hydrology
Groundwater levels were then measured during 16 separatesite visits between May 30, 1997 and
November 12, 1997 (Table 5.1-10). During this period, groundwater levels averaged approximately
1.5 to 2 it below the ground surface. The largest fluctuation occurred at monitoring well P-I,
located in the existing forested and shrubwetland. At this well, the groundwatertable was lowest
during the dry summer months, and as expected, higher groundwater levels occurredin the spring
and fall. For the past several years (1996 to 2000) during the winter and early spring months, the
Vacca Farm site was temporarily flooded, and soils were saturated to the surface. These data were
used to estimate hydrologic conditions expected to occur in the floodplain restoration site once
drainage ditches are removed and excavation in the floodplain areais complete.

Soils

The Soil Survey for King County Area Washington (Snyder et al. 1973) has not mapped soils within
the project area. However, Parametrix,Inc. and HWA GeoSciences, Inc. (1998) have evaluated
existing soil conditionson the Vacca Farmsite. Results of the soil investigations revealed that most
of the soils on the site areunderlain by soft, saturatedpeat that overlies layers of alluvial sands, silts,
and dense, glacially deposited material. These conditions indicate that the area was largely a
historic wetland that has now been partially drained and highly modified. Typical soil profiles in
peat dominated areas on Vacca Farm are shown in Appendix A, Sheet C6.1. Soils in the upland
areas on the Vacca Farmare predominantlysilty loams with scatteredinclusions of sandy loams.
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Table 5.1-10. Groundwater monitoring well data_on the Vacca Farm site.

Well Numbers and Surveyed Elevation (ft)2

P-1 P-2 P-3 P-4

Sampling Date (263.7) (265.1) (262.9) (273.1)

5/30/1997 -0.9 -2.0 -1.3 -2.5

6/05/1997 -0.5 -1.5 -0.4 -2.3

6/11/1997 -0.8 -1.8 -0.6 -2.3

6/19/1997 -1.0 - 1.9 -0.7 -2.4

7/03/1997 -2.0 -0.6 -2.4

7/10/1997 -0.5 -1.6 -0.4 -2.3

7/25 /1997 -2.0 -2.2 -1.3 -2.5

7/31/1997 -2.3 -1.6 -2.5

8/07/1997 -2.6 -2.4 -1.8 -2.5

8/14/1997 -2.7 -2.6 -2.1 -2.5

9/04/1997 -2.4 -1.8 -2.5

9/18/1997 -0.1 -1.1 -0.5 -2.2

9/26/1997 -1.0 -1.7 -0.5 -2.3

10/03/1997 -0.6 -1.2 -0.3 2.2

- 10/16/1997 -0.8 -1.6 -0.3 -2.2

11/12/1997 -0.5 -1.4 -0.2 -2.2

I Data are represented as depth to groundwaterm ft.
2 Elevationsare representedas ft above mean sea level.

Upland Vegetation

Upland areas on the Vacca Farm site primarily consist of recently cultivated cropland; no native

plant communities are present. Limited areas on the edge of the cultivated fields on the south and

west side of the site are dominated by Scots broom (Cytisus scoparius), Himalayan blackberry,

Canada thistle (Cirsium arvense), and various grass species such as orchardgrass (Dactylis
glomerata) and common velvetgrass (Holcus lanatus).

The upland area in the southern portion of the site contains a gravel fill pad covered with various

grass species and a dense Himalayan blackberry thicket. Some of the upland areas surrounding

Miller Creek and drainage swales were created from side cast material from past dredging and
maintenance activities in the stream and swales. Cultivated areas have been ditched and drained.

Farmed Wetland Vegetation

Nine fanned wetlands are present on the Vacca Farm site (FWs 1, 2, 3, 5, 6, 8, 9, 10, and 11; see

Figure 2.1-4). Fanned wetlands are areas that contain wetland hydrology and soils, but lack

wetland vegetation because of fanning activities. Additional descriptions of the farmed wetlands
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can be found in the Wetland Delineation Report (Pararnetrix2000e). Due to the site's agricultural
history, an extensive network of drainageditches and tile drainsexists on the site.

These areas have hydric soils and soil saturationwithin 12 inches of the soil surface for more than
15 consecutive days during the growing season. It is likely that these areas were wetlands before
being converted to active farmland. However, these areas lacked inundation for at least 15
consecutive days duringthe early growing season and therefore do not meet the criteria for farmed
wetlands accordingto the Food Security Act (Section 514.22).

Forested, Shrub, and Emergent Wetland Vegetation

A single large wetland (Wetland A1, approximately4.66 acres) occurs in the central portion of the
Vacca Farm site (see Figure 2.1-4). Wetland A1 is a forested, shrub, and emergent wetland
complex located south of LoraLake and extending south throughthe center of the Vacca Farmsite.
The northern portion of this wetland contains red alder and black cottonwood in the tree canopy
with willow, hardhack, and common cattail (Typha latifolia) in the understory. A narrowband of
Wetland A1 continues south and contains scrub-shruband emergent wetland habitat that bisects the
farmed agricultural fields. This wetland areais associated with a large north-south drainage ditch
that parallels Miller Creek and ultimately drains into Miller Creek to the south (see Figure 2.1-4).
Dominant species in wetlands associated with the ditch include Pacific willow (Salix lucida),
Himalayan blackberry,common cattail,andreedcanarygrass.

Wetlands A2, A3, and A4 are seasonally saturatedshrubwetlands located in the center of the Vacca
Farm site, in tilled farmland. These wetland islands are dominated by Himalayan blackberrywith ....
creeping buttercup (Ranunculus repens) around the edges.

5.1.2.7 Vacea Farm Floodplain and Wetland Restoration Design

This mitigation plan will replace lost flood storage by excavating approximately 9,585 cy of soil
that is currentlyabove the 100-year floodplain on the Vacca Farm site. This action will compensate
for lost floodplain storage and wetland impacts from construction activities for the third runway fill
embankment and portions of relocated South 154thStreet. The farmed fields at the Vacca Farm site
will be regraded to restorewetland hydrology and planted with native tree, shrub, and herbaceous
plant species to restore the historic riparian/floodplain wetland. In addition, a portion of an existing
forested, shrub, and emergent wetland (Wetland A1) will be enhanced by planting native shrubs in
the area currently dominated by non-native blackberry species. Key elements of the mitigation
design are presented below. Specific details on construction sequencing and construction methods
for the project are included in the implementation section for Vacca Farm projects (Section 5.1-4).

Grading Design

Prior to grading, existing structures and fences will be removed from the site and existing ditches
and drains will be filled or removed to restoresite hydrology. The mitigation design objectives for
the floodplain grading will be achieved by excavating and grading approximately 6 acres of the
Vacca Farm site between elevations 262 and 266. An initial step will be to remove the top 6 inches
of topsoil where floodplain grading will occur to remove potential pesticide residues from past
fanning activities. This soil will be disposed of off-site at an approved upland disposal facility.
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To prevent water from accumulating on the new floodplain surface and potentially attracting
waterfowl, a primary drainage swale with secondary side channels will be graded through the
middle of the floodplain. The primary channel will be centrally located and approximately 1 to 2 ft
wide. Side cast material from creating these channels will be incorporated into the site grading plan
to create microtopographic relief. Microtopography will consist of mounds and ridges at a density
of approximately 4 features per acre. Depressional areas will not be created due to the potential for

attracting hazard wildlife. This microtopographie relief provides habitat complexity that will
increase the diversity of plant species that can be supported on the site (Appendix A, Sheet C7.1).
Large woody debris will also be added to the floodplain to increase habitat complexity and increase
organic matter on the floodplain (Appendix A, Sheet C 1.1).

Immediately after grading, the two floodplain wetland planting zones (see Figure 5.1-5) 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 and/or Lora Lake (Table 5.1-11). The seed mixture will stabilize any

exposed soils that will not be brought to final grade or pemlanent 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 July 1 and August 31, irrigation may
be required to ensure germination and establishment.

Table 5.1-11. Proposed seed mix for erosion control.

ScientificName CommonName Percentby Weight

- Agrostis alba Redtop 10

Loliummultiflorum Annualrye 40

Festucarubravar.commutata Chewingsred fescue 40

Trifoliumrepens Whiteclover 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.

As described above, soils at the Vacca Farm site consist primarily of peat and some mineral topsoil.
Therefore, it is anticipated that soil amendments will not be necessary after grading activities occur.
To the extent practicable, existing organic soils (below the top 6 inches) and sands from the site will

be used to create a suitable planting medium, and match the proposed final graded surface
(Appendix A, Sheet C6). Where use of existing organic soils is not practicable, a prepared topsoil
will be tilled into the subgrade and match proposed graded surface prior to planting. Newly graded
slopes will be tracked at right angles to the contour to reduce soil erosion.

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. It is important to note that irrigation will not be used to provide site hydrology (see
below), but to ensure success during the initial critical 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
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use irrigationwill no longer be needed. Irrigation will use municipal waterpurchased by the Port.
Use of the irrigationsystem is described more fully in the Implementationsection, Section 5.1-4. -

Expected Hydrology

The high groundwater table throughout the Vacea Farm site suggests that post-construction
hydrology will result in soils that are saturatedto the surfacefrom the onset of autumnrains through
early summer (early to mid July). Standing water, ranging in depth from 2 to 6 inches, is also
expected to occur for short periodsduring the fall, winter, and springmonths. To deter waterfowl
from using areas of standingwater, dense shrubplantings will be located throughout the site. The
upland zones may become saturatedduring some winter months in years of normal rainfall, but
would likely be dry by early summer. Because of a high water table on the site, dewateringmay be
necessary before gradingactivities occur (see Implementation Section, Section 5.1.4).

Wildlife Considerations

Flocking birds, raptors, and waterfowl pose the greatest concern for aircraft safety at STIA.
Therefore,a landscape planting approachhas been developed to aid in deterring these species from
using the new mitigation sites as foragingareasor roost sites. Guidanceobtained from Port wildlife
managers and informationgathered through literaturesearches have directed development of the
overall landscape planting plan. For example, Lyon and Caceamise (1981) found that roost stands
for Europeanstarlings 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 averagewas about 4.5 acres. Conclusions from this study indicate
that these birds typically select roost sites composed of dense standsof young trees that allow the
birds to roost in a compact formation, and also provide some thermal protectionafter leaf fall. .

Waterfowl 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 waterfowl during the winter by creating a dense
barrierof 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 shrubson the restoration site and the
elimination of areas of open, ponded water. During the monitoring period, geese exclusion may
also include physical barriersto prevent geese fromlanding or enteringthe site.

Landscape Plan

Planting Plan

Six planting zones will be created in the Miller Creek floodplain enhancement and wetland
restoration area: Upland Buffers, Existing Wetland Enhancement, Floodplain Zone 1, Floodplain
Zone 2, Miller Creek Riparian Buffer, and Miller Creek Channel Planting (see Figure 5.1-5; and
Table 5.1-11; Appendix A, Sheet L1). To minimize wildlife hazards, all the planting plans for the

.... 4
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in-basin mitigation actions are designed to be unattractive to flocking birds and waterfowl. Plants
used in the in-basin mitigation areas (Table 5.1-12) produce few fi'uits, berries, or nuts.

Upland Buffers

Upland Buffers (see Figure 5.1-6; Appendix A, Sheet L1) are located east and west of the floodplain
area, and will be planted with species adapted to seasonally wet, upland soil conditions. Upland
buffers will typically be located above the 100-year floodplain (approximately at the 265-ft
elevation). The landscape plan for the upland area will focus on planting trees and shrubs in a dense

vegetated buffer to protect the floodplain enhancement area from surrounding land uses. Installed
tree densities will be at least 280 stems per acre. Trees will be installed according to the planting
plan and field locations will approved by the landscape architect or wetland biologist. Installed
shrub densities will be greater than 2,100 individuals per acre (see Table 5.1-7). The planting
scheme in the upland areas will place coniferous and deciduous tree species in patches to create a
broken canopy.

Existing Wetlands to be Enhanced

Existing wetlands on the Vacca Farm site will be enhanced by removing non-native invasive species
in selected areas and infill planting with native tree and shrub species. A portion of Wetland A1,

south of Lora Lake, contains an area that historically has been disturbed by agricultural and other
activities. As a result of this disturbance, non-native invasive species such as Himalayan blackberry
have become dominant in this portion of the wetland. Therefore, an enhancement plan has been
developed for this area to promote a native wetland vegetation community. Patches of blackberry

- will be removed and the wetland will be planted with native small 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.

Floodplain Wetlands (Planting Zone I and Planting Zone 2)

Floodplain wetlands will be restored to native small tree and shrub wetland plant communities
following grading. The landscape plan for the wetland floodplain restoration area will be similar to

that described above with regard to wildlife attractants. Shrubs will be planted in dense patches to
provide continuous shrub cover, with western redcedar and some deciduous trees on

microtopographic high points interspersed in the shrub planting (Figure 5.1-7). Floodplain Zone 1

is the wettest zone on the floodplain and will be planted with species tolerant of the prolonged
saturation and periods of inundation that will occur below elevation 262.5 ft. Floodplain Zone 2
will be slightly drier than Zone 1 and will consist of wetland plant species tolerant of the wet and
saturated soil conditions that occur between elevations 262.5 ft and 265 ft. Figure 5.1-6 and Sheet

C1.2 in Appendix A show a typical cross section of the Vacca Farm floodplain following grading
and planting.
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Installed tree densities will be at least 280 stems per acre. Trees will be installed according to the

planting plan and field locationswill approvedby the landscape architector wetland biologist.
Installed shrub densities will be greater than 2,100 individuals per acre.

Herbaceous understory species will be established in the two floodplain wetland zones by

hydroseeding a native grass/sedge/forb mix in these zones in early fall, following grading (see Table
5.1-11). The hydroseed mix will contain seeds and a wood fiber mulch/tackifer 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.

Miller Creek Riparian Buffer and Channel Planting

In addition to the upland buffers along the northwest and east sides of the site, riparian buffers will
be established along Miller Creek and around Lora Lake (see Figure 5.1-5; Appendix A, Sheets L1
and L2). Species proposed to be planted in the riparian buffer include black cottonwood, Pacific
willow, Sitka willow, Scouler's willow, bigleaf maple, Oregon ash, red alder, Pacific ninebark, and

vine maple. An average 50-fi buffer will be established on both sides of the relocated segment of
Miller Creek, although in some areas, the buffer will be less than 50 fl wide due to the location of
the embankment and South 1540` Street/South 156th Way. The immediate channel banks of the

newly relocated channel will be planted with live willow stakes (Appendix A, Sheets L1 and L2).
A typical cross section of the proposed buffer area around Miller Creek appears in Figure 5.1-6 and
in Appendix A, Sheet C1.2.

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 may
be fi'ozen or too wet at times during the winter months, limiting the amount of planting that can take

place. Irrigation will be installed on the site to make it possible to plant during times of the year
other than winter or early spring. Planting will take place during summer or early fall months only
if irrigation is available. 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 (see Table 5.1-
12) sufficient to attain the performance standards in Table 5.1-7. 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.

To reduce potential competition with non-native species, mulch or landscape fabric will be placed

around the base of trees and shrubs. Girdling or other damage fi'om small or large mammal grazing
will be reduced or prevented through the use of collars, or the stems of installed plant material may
be painted with a mixture of pruning wax and a natural deterrent such as cayenne pepper.
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5.1.2.8 Monitoring and Performance Standards

The Vaeca Farm floodplain and wetland mitigation site will be monitored consistent with the
approach and schedules outlined in Chapter4 of this document. Specific performance standards
and contingency measures for the Vacca Farm floodplain are included in Table 5.1-7. The general
monitoringschedule for the Vaeea Farmprojectsis provided in Table 5.1-8. Monitoring objectives
specific to the Vacca Farm site are designed to evaluate the functioning of the relocated channel
(discussed above in Section 5.1.1.8), floodplain hydrology, wetland indicators, and the
establishmentof the upland and wetland plant communities (Table 5.1-13). Monitoring for hazard
wildlife will also be conductedatthe Vacca Farmsite, as describedabove in Chapter4.

Floodplain Hydrology

Floodplain groundwaterhydrology will be monitored at the Vaeca Farm site for at least a 10-year
period following completion of all mitigation construction. The primary purpose of monitoring
groundwater levels is to verify that shallow groundwatercontinuesto supportwetland hydrology on
the site, and that seasonal groundwater levels are sufficient to support the wetland plant
communities planted on the site. Groundwater hydrology will be monitored at the Vacca Farm site
consistent with the methods and approachoutlined in Chapter 4 of this document.

Vegetation Monitoring

Vegetation will be monitored in all planting zones at the Vacca Farm site to verify that performance
standards are being met, and to develop contingency measures as necessary (see Table 5.1-7, Table
5.1-13). Vegetation monitoring will be consistent with the approach, methods, and schedules
provided in Chapter 4 of this document.

5.1.2.9 Site Protection

The Port will execute and file a restrictive covenant for the mitigation area. Copies of proposed
restrictive covenants are included in Appendix G.

The perimeter of all mitigation sites will be protected by fencing approved by ACOE. Site
perimeters will also be marked by permanent signs that clearly designate the area as a protected
wetland mitigation site. Signs will be inspected regularly and maintained in good condition by the
Port.

5.1.2.10 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 controll) will be
implemented consistent with the approach outlined in Chapter 4. If the Vacca Farm site does not
meet performance standards during the monitoring period, contingency measures will be
implemented using the adaptive management approach outlined in Chapter 4. Specific contingency
measures are provided foreach performance standard in Table 5.1-7.
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Meeting the performance standardsfor non-native invasive species at Vacca Farm will likely
requireimplementation of contingency measuresduring the 10-year monitoring period. Potential
invasive species of concern at the Vacca Farmsite include, but arenot limited to, reed canarygrass,
Himalayan blackberry, Japanese knotweed, and purple loosestrife. These species are a concern
because they alreadyoccur at Vacca Farmand may be difficult to eliminate, or because propagules
of these plants are likely to continuously re-invade the site from upstreamaquatic 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 10-year monitoringperiod), contingency measures specified in Table
5.1-7 will be implemented as necessaryto control invasive species on the site.

Possible contingency measures that may be implemented to reduce hazard wildlife attractants
specific to Vacca Farm are included in Table 5.1-7. Contingencies include eliminating areas of
standing water on the floodplainby planting shrubs or minor regradingto eliminate depressions.
Measures to control wildlife hazardswill be consistent with the Port's WHMP approach described
in Chapter4.

Examples of the types of contingency actions that may need to be implemented at Vacca Farm
include:

• If topographic surveys reveal inadequate floodplainstoragecapacity, additional grading will
be undertakento replacethe lost floodplainarea.

• If standing water persists on the site for extended periods such that waterfowl use of the site ---
is regular, then corrective actions will be taken to plant densely with shrubs or create
positive flow of surface water offthe site to Miller Creek.

• 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 controlwill be implemented.

• Replacement plants will be installed if survivalis less than 80 percent in the first 3 years.

• 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.

5.1.3 Lora Lake Shorefine Enhancement

Mitigation at Lora Lake includes removing a concrete bulkhead from the west and north shore of
the lake, removing residentialstructuresfrom the area adjacent to the shoreline, and planting a 25-tt
forested bufferaround the lake (Figure5.1-8; Appendix A, Sheet C3.3)(see Table 5.1-1). Replacing
concrete bulkheads with a vegetated shoreline, and establishing forested buffers around Lora Lake
provide the opportunity to enhance water quality in Lora Lake and Miller Creek. Buffers around
the lake will also enhance the functions and viability of the restored wetlands in the Vacca Farm
floodplain. Removal of existing residences, lawns, and structureswill eliminate future sources of
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nutrients and pollutants to the lake and stream. Mitigation at this site also provides an opportunity
to reduce existing hazard wildlife attraetants near the airport by reducing habitat for waterfowl that
graze on the existing lawn around the lake.

5.1.3.1 Goals, Objectives, and Design Criteria

The goal of the buffer ¢nhanccrnent project is to protect and enhance the aquatic habitats in Lora
Lake and the upper reaches of Miller Creek by removing shoreline bulkheads and planting native

vegetation. Specific design objectives are described in Table 5.1-14.

Table 5.1-14. Mitigation design objectives, and design criteria for the buffer enhancement projects at Lora
Lake.

Goals and DesignObjectives DesignCriteria

Improveecologicalfunctionoft_heLoraLake Planta25-Rbuffer(0.60acre)aroundLoraLakewithnative
shorelineto the aquatichabitatof the Lake. treesandshrubs.

All structures within the 25-ft buffer will be demolished and

failing septic systems (if present) will be removed shrubs.

Plant native tree species at densities of approximately 280 per
acre).

Plant native shrub species at densities of approximately 2,100
per acre.

Restore more natural shoreline to Lora Lake by Concrete bulkhead will be removed and shoreline graded to a
removing concrete bulkhead, stable slope configuration.

5.1.3.2 Lora Lake Mitigation Site Description

Lora Lake is a man-made pond excavated from a natural wetland and located in the northern portion
of the Miller Creek floodplain. Lora Lake flows into Miller Creek via a 12-inch concrete culvert on
the southeast corner of the lake or via flow over the earthen berm that forms the southern shore of
the lake.

The area surrounding the lake consists of cement block bulkhead and riprap retaining walls around
most of the shoreline on the north and west sides of the lake. Upland areas are located behind the
retaining wall and consist of single-family residences, outbuildings, landscaping, mowed lawn, and
impervious surfaces such as roads and driveways. Existing septic systems, runoff from roads and
rooftops, lawn fertilizers, and pesticides are existing sources of potential pollutants to Lora Lake and
Miller Creek. Residential lawns along the lake also attractwaterfowl that graze on the turf grasses.

A narrow hand of emergent wetland extends around Lora Lake between the cement bulkhead and
the riprap retaining wall, and along the south shore of the lake. Just south of Lora Lake is a large
deciduous forested wetland (Wetland A1). Detailed descriptions of Lora Lake and Wetland A1 are

included in the Wetland Delineation Report (Parametrix 2000c).
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5.1.3.3 Ownership

The Port owns all of the parcels within the mitigation area surrounding Lora Lake.

5.1.3.4 Rationale for Selection

Enhancing the shoreline and buffers around Lora Lake provides the opportunity to enhance water
quality in Lora Lake and Miller Creek, as well as to enhance the function of the restored wetlands in
the Vacca Farm floodplain. Removal of existing residences, lawns, and structures will eliminate
future sources of nutrients and pollutants to the lake and stream. The overall function of the Vacca
Farm projects will be enhanced by providing buffer protection around the lake and the upper
reaches of Miller Creek. Mitigation at this site also provides an opportunity to reduce existing
hazard wildlife attractants near the airport.

5.1.3.5 Constraints

There are no constraints associated with implementing this mitigation action.

5.1.3.6 Ecological Assessment of the Mitigation Site

Vegetation

Cement block and riprap bulkheads are located around most of the shoreline on the north and west
sides of the excavated lake. Most of the area surrounding Lora Lake on the north and west is
impervious surface (i.e., turf grass lawn or buildings and roadways). Vegetation is predominantly ....
non-native turf grasses and ornamental landscaping.

A vegetated berm is located along the southern shore of the lake, with a deciduous forested wetland
located south of the berm (Wetland A1). An upland shrub area is located to the east. Dominant
species on the vegetated berm include red alder, Himalayan blackberry, and various grass species.
The forested wetland contains a prevalence of red alder, black cottonwood, willow, Himalayan
blackberry, hardback, and common cattail. The upland shrub area consists of some Douglas fir,

with red alder and dense thickets of Himalayan blackberry.

Soils

Soils in the wetland areas surrounding Lora Lake and Miller Creek are composed of organic peat
deposits from 3.5 ft to 10 ft thick, interbedded with alluvial sands and silts. Fill material associated
with buildings around Lora Lake comprises most of the soils in the upland areas. Soils in the area

immediately south of Lora Lake have been amended with sands and organic material imported from
off-site to improve the soils for farming.

5.1.3.7 Lora Lake Mitigation Design

To enhance the aquatic functions of Lora Lake, a 25-fl buffer will be established and enhanced
around portions of the Lora Lake shoreline, and the concrete bulkhead lining the shoreline will be
removed. Figure 5.1-8 shows a typical cross section of Lora Lake before and after restoration ..........
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Demolition and Grading

Residences and various outbuildings, the majority of which are located around Lora Lake, will be
demolished prior to implementing this plan. The design includes necessary BMPs to be used
throughout demolition activities to prevent sediment from entering the lake or associated wetlands.

Minor grading activities will be associated with establishing the buffers. Prior to planting the buffer
areas, grading activities may include roughening the surface, removing portions of lawn, or tilling

soil that has been compacted during demolition activities or construction staging. During and
following grading, standard TESC measures such as tracking soil surfaces on slopes parallel to the
contours, will be implemented to prevent erosion.

Expected Hydrology

It is anticipated that the area located below elevation 265.4 immediately adjacent to Lora Lake will
become inundated during 100-year flood events. The groundwater table is high immediately
adjacent to the lake shore and this area is expected to be wetland.

Wildlife Considerations

The landscape plan has been designed to be consistent with the WHMP and to avoid attracting
flocking birds, raptors, and waterfowl. Dense plantings of shrubs broken by scattered trees will
discourage use by flocking birds and waterfowl. To deter raptor use of the mitigation sites,
deciduous and coniferous trees with stiff branches (such as Sitka spruce or Douglas fir) will be
planted in limited quantities. These species will also break up the deciduous tree canopy. This will
limit roosting habitat for raptors such as red-tailed hawks. The primary coniferous tree species used
in the upland and transitional zones will be western redcedar because its limp branches do not
provide ideal raptorperching habitat.

Landscape Plan

Species to be planted in the Lora Lake buffer are identified in Table 5.1-11. The planting plan for
the buffer is shown in Figure 5.1-5 and 5.1-8 and included in Appendix A, Sheets L1 and L2. The
Lora Lake buffer includes species such as black cottonwood and willows for the wetter areas

immediately adjacent to the lake shore, as well as species such as bigleafmaple and red alder for the
drier areas of the buffer.

5.1.3.8 Implementation

Implementation details for Lora Lake are included with the rest of the Vacca Farm projects in
Section 5.1.4.

5.1.3.9 Monitoring and Performance Standards

Monitoring for the Lora Lake buffers will follow the overall monitoring approach described in
Chapter 4. Detailed performance standards and contingency measures for the Lora Lake buffer are

included in Table 5.1-7. Post-construction monitoring will occur for 10 years after installation of
the plant material consistent with the schedule in Table 5.1-13.
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Monitoringof Lora Lake will focus primarilyon vegetation monitoring to evaluate establishment of
native vegetation, consistentwith the approachdescribed in Chapter4. The Lora Lake site will also
be monitored forhazardwildlife, consistent with the monitoring approaches described in Chapter4.

5.1.3.10 Site Protection

The Port will execute and file restrictive covenants for the mitigation area. Copies of proposed
restrictive covenants areincluded in AppendixG.

The site perimeter will be protected by fencing approved by ACOE. Site perimeters will also be
marked with permanent signs that clearly designate the area as a protected wetland mitigation site.
Signs will be inspected regularly andmaintainedby the Port.

5.1.3.11 Maintenance and Contingency Plans

A maintenanceplan will be developed forthe Lora Lakebuffers, as described in Chapter4, to guide
routine maintenance tasks. Specific contingency measures will be implemented as necessary,
consistent with the adaptivemanagement approach. Contingencymeasures for Lora Lake are listed
in Table 5.1-7.

5.1.4 Implementation of the Vacca Farm Mitigation Projects

Construction associated with building the proposed third runway, including the relocation of the
South 154thStreet roadway and sewer line, will be part of the first phase of the proposed MPU
implementation. Relocation of Miller Creekmust occur prior to embankment construction, which .....
will fill a portion of the existing channel. The new stream channel must be constructed and
stabilized before stream flow can be diverted from the existing channel and before the existing
channel can be filled. Construction of the Vacca Farm mitigation projects is therefore currently
scheduled to begin during the first construction season (i.e., early summer) following issuance of
permits for the project. A general schedule for implementation of the Vacca Farm projects is
provided in Table 5.1-15. Detailed plan sheets for the Vacca Farm projects are included in
Appendix A; design details for the gradingand restoration of the banks of MiUer Creekat the South
154th/soUth1560'bridgerelocation are included in Appendix B, Sheets P1 throughP3.

5.1.4.1 General Construction Sequencing

Construction of the Vacca Farm projects is currently scheduled to begin during the 2001
construction season (see Table 5.1-15), but the actual schedule is dependent on receipt of federal,
state, and local permits (e.g., Clear Water Act [CWA] Section 404 and 401). Excavation and
gradingfor the floodplain and stream channelis expected to occur duringthe driesttime of the year,
taking approximately15 weeks, beginning in late June and ending by early October. Instream work
associated with the channelrelocationwill be subject to permitconditions associated with the HPA,
and will likely occur between July 15 and September 15.

Constructionof the mitigation site will be coordinatedwith the embankment construction,the South
154thStreet relocation (including South 15@ bridge relocation), and the relocation of the sewer line
to ensure that these projects do not impact the mitigation site. In particular, prior to commencing
plant installation, contractorswill be requiredto complete all other work on the site to ensure that
plants are not damaged once they are installed.
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Construction of Vacca Farm projectswill likely take place in several phases. Phase I will include
most of the earthwork for the Miller Creek channel relocation and floodplain. During Fhase I, the
Vacca Farm floodplain will be graded and irrigationinstalled, the new channel will be excavated,
and the channel banks stabilized with bioengineering and planted with live stakes. After the new
channel grading is complete, tie=ins will be constructed at either end of the new channel where it
connects with the existing channel (Appendix A, Sheets Cl .I and C5). Connecting the new channel
to the existing channel will require installing water control devices to divert water to the new
channel, and implementing measures to protect fish in the existing channel during construction.
The connection of the existing stream channel to the new channel and the diversion of water into the
new channel, and stabilizing will occur during the first construction season. Grading of the Miller
Creek floodplain adjacent to the new channel will occur concurrently with channel excavation.
Removal of Lora Lake bulkheads and grading of the Lora Lake shoreline may also be included in
Phase I (Appendix A, Sheet C2), although this work is not dependent on the Miller Creek
relocation.

Following completion of Phase I earthwork, all open areas on the site (i.e., the channel, floodplain
areas and Lora Lake buffers) will be hydroseededand mulched to provide weed barrier and erosion
control prior to winter rains and plant installation. Hydroseeding and mulch should be applied by
mid-September to ensurethat the site is adequately stabilized before the rainy season.

During Phase 2, the old channel Will be filled for construction of the runway embankment, and
planting floodplain wetlands and buffers during the first fall and/or winter following completion of
grading. Completion of buffer planting east of Niftier Creek will be coordinated with roadway
relocation and will likely not be completed until roadway construction is complete. Phase 2
planting includes the enhancement planting of the existing wetlands, planting the newly graded
areas of the floodplain and riparian zone of Miller Creek, and planting new and enhanced buffer
areas along Lora Lake, and the east and west sides of the mitigation site (Appendix A, Sheets L1
and L2). Plant installation in these areas may require more than one construction season to
complete.

Phase 1: Site Preparation, Grading, and Channel Relocation

Earthwork for this phase includes site preparation, installation of sediment and erosion control
measures, dewatering if necessary, grading, installation of irrigation, and site stabilization following
grading.

Site Preparation and Erosion Control

No work Willbegin until the TESC plan is implemented (Appendix A, Sheets TEl and TE2), nor
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 southeast of Lora Lake, and the Lora Lake shoreline, to prevent sediment from the
construction site entering these waters (Appendix A, Sheet TEl). A temporary berm will be
constructed and a silt fence installed to protect adjacent properties to the south of the mitigation site
and prevent water from the construction site from entering the drainage ditch that runs through the
center of Wetland A1.
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Water fi'om the construction site will likely be directed to the temporary sediment settling pond at
the lowest (i.e., southern) end of the proposed floodplain (Appendix A, Sheet TEl). Water fi'om
this pond will be allowed to settle until particulates and sediment have settled out. Water from the
site can then be discharged via the outlet, quarry spalls, and straw bale filters to Miller Creek
(Appendix A, Sheet TE2). Alternatively, construction stormwater runoff may be diverted or
pumped to TESC Pond C. Water in the sediment ponds and discharge will be monitored to ensure
that turbid water is not discharged to the stream.

Additional 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.

Prior to the start of grading, construction access, staging, and stockpile areas will be set up, and
dewatering may be necessary. Temporary access routes and staging areas identified on the western
side of the site will be set up and flagged (Appendix A, Sheets C2, TEl). The site will be cleared of
debris (e.g., existing tile drains, storm drains and piping, trash, structures).

Construction sequencing of the mitigation site and the roadway/embankment will be carefully
coordinated to prevent impacts to the completed mitigation site fi'om roadway construction.
Measures to protect the mitigation site from adjacent construction may include orange barrier
fencing, sediment and erosion control fencing, and possibly the temporary installation of ecology
blocks or rock gabions to prevent the intrusion of construction machinery into the mitigation site.

Dewatering

Due to the high groundwater table throughout the Vacca Farm site, excavation of the floodplain and
new channel will likely require dewatering. The dewatering pumps, temporary storage ponds, and
sediment and erosion control measures will be installed prior to the start of new channel excavation
or floodplain grading. The dewatering system may include excavating dewatering trenches and
installing French drains or sumps. The exact location of dewatering trenches and temporary storage
ponds will be determined by the contractor. The location of these dewatering features may change
as the excavation and final grading of the floodplain proceeds; however, all dewatering wells,
temporary storage ponds, and/or trenches will be within the area to be excavated for the floodplain
grading (Appendix A, Sheets C2, TE2). In addition, all water from dewatering areas will be
directed to sediment settling ponds and any sediment will be allowed to settle prior to being
discharged via a quarry spall outfall and straw bale filters to Miller Creek (see Appendix A, Sheet
TE2). All dewatering features will either be removed as a consequence of the ongoing excavation
(e.g., trenches, drains) or removed and the area graded once they are no longer needed (e.g.,
temporary storage ponds).

New Channel Excavation and Floodplain Grading

New channel construction includes excavation of the new channel, stabilization of channel banks,
installation of stream gravels and woody debris, implementation of fish protection measures,
construction of the tie-ins to the existing channel, diversion of water to the new channel, and filling
in the old channel. Construction in the existing channel will likely take place between July 15 and
September 15, consistent with conditions in the HPA.
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The new channel will be excavated andwater diverted from the existing channel within the same
construction season. The new channelbanks ate expected to be adequatelystabilized to carrydry
and wet season flows for the following reasons. The new channel banks will be stabilized using
bioengineering(e.g., coir rifts with live stakes, erosion control fabric) (Appendix A, Sheets C5 and
L2). Channel banks will be planted densely with willow stakes to provide additional stabilization
and channel roughness. The dry and wet season base flows in this portion of Miller Creek are
typically low (< 5 cfs) and the new channel slope is very gradual. Therefore, even during storm
events, flows in Miller Creek through this reach will not have large amounts of energy.
Furthermore, the channel has been designed with a low flow channel inside a wider channel
meander zone, which can accommodate up to annualpeak flows (Appendix A, Sheet C5). Flows
greater than annualpeak flows will flood onto the floodplain, rapidly attenuating the energy and
erosive forceof stormflows.

The sequence of steps required to divertexisting flows to the new channel will be consistent with
HPA permit conditions and will be conducted to reduce stress and impacts on aquaticorganisms.
Prior to constructing tie-ins and diverting Miller Creek to the new channel, the section of the
existing channel to be diverted will be closed off, and fish within the existing channel will be
captured and relocated to a point downstreamof South 160th Street where suitable habitat exists.
Fish captureand relocation will be done underthe supervisionof a qualified fish biologist with a
collection permit from the WDFW.

Immediately following fish capture, the tie-ins will be constructed,and flow from the existing
channel will be intermittentlyintroduced to the new channel section to allow the streambed gravels
to sort and stabilize. Flows will be intermittentlyintroduced to the new channelwith a gate valve or
other control structureto allow flows to be metered. During this time a collection sump located at
the downstream end of the new channel will collect water. Turbid water will be conveyed to a
sediment pond until the new channel flows clear. After diversion of stream flow has been
successfully completed, the existing channel will be filled during embankmentconstruction.

Excavation of the floodplaingrades at Vacca Farm may occur concurrently with the new channel
excavation. Floodplaingradingwill begin as soon as the contractorcan control the groundwater
sufficiently forexcavation. Gradingwill occur on all areas of the mitigation site with the exception
of the existing wetland to the east of LoraLake (i.e., between LoraLake and Miller Creek) and the
areaof upland buffer along the western portion of the site (Appendix A, Sheets CI.1 and L1).
Existing drainage ditches on the site will be filled and removed during grading to restore site
hydrology. A swale will be constructedthrough the floodplain to allow the floodplain to drain
gradually to the south (Appendix A, Sheet C2) and to prevent standing water on the floodplain
(AppendixA, Sheet C2). Crosssections are provided in the plan sheets that show the proposed site
elevations following grading (AppendixA, Sheets C1.2 andC4). In additionto floodplaingrading,
existing bulkheads along the north and west shoreline of Lore Lake will be removed and a more

gradual slope will be restoredto the lake shoreline. Removal of the bulkheads prior to planting
buffer vegetation will enhance the function of the buffer to be planted along Lora Lake.

Installation of Temporary Irrigation and Site Stabilization

Once the new floodplain gradeshave been established and verified by field survey, the temporary
irrigationsystem will be installed. A temporaryirrigationsystem will be used to provide flexibility
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in the planting schedule, to provide contingencies against seasons of extreme drought during the
first few growing seasons, and to maximize plant survivalandgrowth duringthe initial years of the
mitigation. Allowing for maximumplant growthduring the first years of the restorationwill result
in more rapid establishmentof cover and shade on the site, as well as more rapid production of
biomass, vertical habitatstructure,and organic litter. The use of irrigation is a standardfeature of
wetland mitigation construction in the Puget Sound Lowlands due to the region's pronounced
summer drought. Irrigationwill be designed for the entire area to be graded at Vacca Farm;
however, irrigationmay not be necessary in some areas. I£ following grading,the wetland scientist
determines that irrigationis not needed in some areas, it will not be installed. Irrigationwill be
accomplishedusing city water. The irrigationsystem will be decommissioned and all above-ground
partsremoved atthe directionof the wetland scientist following two to threegrowing seasons.

The site will be stabilized following completion of gradingand priorto the onset of winter rains. A
hydroseecl/mulchmix designed to provide temporary erosion control and a weed barrier will be
applied to thegradedfloodplainareasby mid-September.

Phase 2: Establish Native Vegetation in the Miller Creek Channel_ Floodplain, and Buffer

Planting plans submitted in the Mitigation Plan have been refined based on the ongoing design,
comments received on the PublicNotice, and agency consultation (Appendix A, Sheets L1 and L2).
The channelarea will be planted as soon as channel excavation is complete. In areaswith irrigation,
planting will not be limited to fall or winter planting seasons, but in areas lacking irrigation,planting
will occur only duringthe fall and/or winter months. Planting of the stream buffer and adjacent
floodplain can occur as soon as site gradingand irrigationinstallation are complete and hydroseed
has become established.

It is anticipated that floodplainand buffers, stream riparianzone and buffers, and Lora Lake buffer
planting will begin the first fall (i.e., October or November) following completion of grading and
irrigationinstallation. Planting of the entire site will likely requiremore than 1 year to complete.
Immediately following plant installation, the areabetween plants will be mulched or covered with a
weed control fabricto reduce establishment of weeds. Plant collars or other herbivore deterrents
may be installed to reduce damagefrom rodents and other herbivores.

Soils on the Vacca Farm site are a mix of interbeddedpeats, sands, silts, and gravels below the
plowed layer. Following excavation and grading, the material exposed at the surface will likely
vary from predominantly peat to a mix of sands, gravels, and silts. To ensure a medium _uitable for
plant establishment, 12 to 14 inches of preparedtopsoil will be spread over the surface following
grading. Where feasible, the preparedtopsoil will be comprised of native materials from the site,
mixed to obtain a topsoil with a 3:1 mineralto organicmaterial mix. Where not feasible, prepared
topsoil will be a 3:1 mix of clean sand with organic compost that is flee of weed seed or other
unsuitable material.

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. The appropriategeographic sources for plant materialused in the mitigation is the areathat
is bounded on the north by the Fraser River Valley of British Columbia, on the east by the 1,000-
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foot elevation of the Cascades, on the west by the 1,000-foot elevation in the Olympic or Coast

ranges, and on the south by the Willamette Valley.

5.1.4.2 Construction Steps

The following sections provide a general outline of the construction and post-construction steps
necessary to implement the Mitigation Plan for the Vaeca Farm area.

General Conditions

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

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

• 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.

• 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.

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

• All site work will be performed in accordance with permit conditions; any instream work or
work below Ordinary High Water (OHW) will take place only during the allowable work
times, consistent with HPA permit conditions (i.e., July 15 to September 15).

• Plant procurement shall be coordinated with the grading and irrigation installation schedules
and be done 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.

Site Preparation

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

• Identify and flag limits of work for mitigation site.

• Identify staging areas and temporary access/haul roads.

• Implement TESC plan, install TESC measures for all projects, including the Miller Creek
channel relocation, floodplain grading, Lora Lake buffer planting, and Miller Creek buffer
enhancement areas.

• Identify and flag sewer manholes and sewer easement.

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

• Maintain security of the site through construction.
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• Establishtemporaryaccess/haul roads.

• Establishstaging andstockpile areas.

• Implementa spill control planand identify fueling areas.

• Install site dewatering equipment and structures (e.g., pumping wells, manifold piping,
temporarystorage ponds,dischargestructure).

Clearing, Excavation, and Grading

• Clear and grubthe site.

• Implement dvwateringfornew channelconstruction,if necessary.

• Fill in or remove drainageditches.

• Excavate new channel subgra&s(except attic-in areas).

• Confirmnew channel subgradeswith field survey.

• Install log weirs and quarry spalls.

• Place streambedmaterialand gradelow-flow channel.

• Confirm new channel finishgrades.

• Construct new channel banks;install coir fabric-wrapped streambank material.

• Install coir logs and coir mattresses. -,

• Install instream habitat features in new channel.....

• Install channel plantings and bioengineering.

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

• Mass and fine grade floodplain.

• Install microtopography/large woody debris on floodplain.

Construct New Channel Tie-Ins to Existing Channel

• Implement fish-protection and erosion control measures for tie-in construction.

• Install sheeting and base flow stream diversion sumps at tie-in areas.

• Excavate new channel grades at tie-in areas.

• Install transitionarealog weirs and quarryspalls at tie-in areas.

• Place streambed(spawning) graveland gradelow-flow channelat tie-in areas.

• Confirm new channel finish grades.

• Construct new channel banks.

• Install eoir logs and eoir mattresses at tie-in areas.

• Installbioengineering.
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• Divert water into new channel.

• Place fill in existing channel at tie-in areas.

• Prepare grading record drawings for new channel and floodplain; modify planting plans as
needed to match as-built grades and site conditions

Irrigation and Landscaping

• Install and test irrigation system in floodplain.

• Apply hydroseed to graded portion of the floodplain.

• Winterize irrigation system.

• Begin planting in fall/winter following grading.

• Plant riparian/buffer zone of new channel.

• Plant Miller Creek floodplain and other wetland enhancement areas.

• Plant upland buffer adjacent to floodplain and Lora Lake buffers.

• Place sterile organic mulch (e.g., wood fiber) 4 to 6 inches deep between planted stock as a
weed barrier.

Closeout

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

- • Remove construction equipment and debris.

• Hydroseed and/or install plants in temporary staging areas or access roads within the
mitigation site boundaries.

• Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigation boundaries.

Record Drawings, Monitoring_ and Maintenance

• Produce record drawings (including grading, instream habitat, and planting) for all project
areas (e.g., Lora Lake buffers and shoreline, Miller Creek floodplain, relocated channel, and
Miller Creek buffer between new channel and South 154thStreet/South 156 thStreet Bridge).

• 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 10-year monitoring period.

• Conduct maintenance (e.g., weed management, WHMP) and implement any necessary
contingency measures to meet performance standards.
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5.2 MILLER CREEK RIPARIAN AND INSTREAM ENHANCEMENT PROJECTS

Mitigation along Miller Creek from the Vacea Farmsite to Des Moines Memorial Drive is designed
to establish a large, contiguous habitat corridor extending approximately 6,500 fl along the stream,
connectinghabitatsthatare currentlyfragmentedby urbanlanduses. Within this corridor,instream,
wetland, and non-wetland riparianhabitats will be restored and enhanced. Instream habitat in
Miller Creek will be restored by removing channel armoring, restoring more natural channel
morphology, and installing habitat features. Riparianwetlands along Miller Creek will be enhanced
by removing structuresand impervious surfaces, removing non-native vegetation, and planting with
native wetland vegetation. Non-wetland riparianbuffers along Miller Creek will be enhanced to
stabilize soil; retainsediments andnutrients;and provide shade, organic matterand woody debris to
the stream.

Mitigation measures along Miller Creek will also be implemented to compensate for filling existing
drainage channels, to maintain the hydrology of wetlands between Miller Creek and the new
runway embankment, and to mitigate for temporary construction impacts to wetlands. These
mitigation actions are designed to prevent indirect hydrologic impacts to wetlands downslope of the
embankment. Replacement drainage channels will be constructed to maintain inputs from surface
water runoff and groundwater seepage to wetlands downslope of the new embankment, and
wetlands temporarily impacted by construction will be restored to pre-construction conditions.

To compensate for unavoidable project impacts to wetlands and streams, the Miller Creek buffer
_ and instream enhancement projects include the following specific mitigation actions:

• Restoring and enhancing functions in approximately 7.4 acres of riparian wetlands along
both sides of a 6,500-ft reach of Miller Creek between the Vacea Farm site and Des Moines
Memorial Drive.

• Restoring and enhancing a native, forested riparian buffer corridor along the east and west
sides of this 6,500-fi section of Miller Creek, to protect and improve aquatic habitat in the
stream, associated drainage channels, and riparianwetlands.

• Establishing a large, contiguous, protected riparianhabitat corridor connecting the upper and
lower reaches of Miller Creek.

• Restoring fish and aquatic habitat to degraded, highly modified reaches of Miller Creek by
adding LWD and boulders, reconstructing natural stream channels, removing man-made
obstructions, and reshaping or stabilizing streambanks (Section 5.2.2).

• Replacing approximately 1,290 linear fi of drainage channels near 12th Avenue to
compensate for existing drainage channels that will be filled by the third runway
embankment (Section 5.2.3).

• Restoring approximately 2.05 acres of riparian wetland that will be temporarily impacted by
construction of the runway embankment (Section 5.2.4).

• Encouraging and promoting additional local stream restoration efforts in the basin; the Port
will create a $150,000 trust fund to be used for stream restoration projects in the Miller
Creek basin (Section 5.2.5).
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5.2.1 Miller Creek Riparian Corridor Wetland and Buffer Enhancement Plan

The physical and biological functions provided by riparian vegetation will be enhanced along
approximately 6,500 fl of Miller Creek. Protection and enhancement of the buffer will enhance the
physical functions forested buffers provide, including reducing stream water temperatures,reducing
erosion and suspended sediment releases to streams, influencing channel morphology by
contributinglarge woody debris to the channel, and stabilizing the banks. Riparian restoration will
also enhance biological functions of stream buffers, such as increasing nutrient cycling and
retention, increasing organic carbon export to the stream, and providing habitat and food resources
to aquaticorganisms.

As a consequence of past development in the Miller Creekwatershed,buffers have been removed or
degraded along much of the stream. Native forested vegetation has been replaced by impervious
surfaces, ornamental turfgrasses, or landscaping. These alterations reduce the ability of the existing
buffer to support the biological and physical functions necessary to maintain quality habitat in
adjacentstreams.

To restore functions to aquatic resources, riparian wetlands, and buffer along Miller Creek, a buffer
area that averages 100 It wide on both banks of the stream (approximately 40 acres) will be
enhanced (Figure 5.2-1; Appendix B). Approximately 7.4 acres of riparian wetland habitat and
approximately 32 acres of buffer will be enhanced. Buffer and wetland enhancement activities
along Miller Creek include removal of all residential structuresand associated impervious surfaces,
undergroundoil storage tanks, and septic systems. Non-native, invasive species will be removed
from wetlands and riparian areas where they would prevent the establishment of native vegetation,
and where removal will not destabilize stream banks or result in increased sedimentation. These "_"
specific areas are shown as shaded zones in Appendix B, Sheets L1 throughL5. The wetlands and -_J
riparian buffer will be enhanced by planting areas of existing lawn, predominantly non-native
vegetation, or disturbed areas (i.e., from which structures or impervious surfaces have been
removed) with native, predominantly forested vegetation (Figure 5.2-2 and in Appendix B, Sheet
L1 through L5.1). Wetland or riparian buffer areas which currently have predominantly native
forested or shrub vegetation will be enhanced with in-fill planting of native trees or shrubs.

Design of the Miller Creek wetland and riparian buffer enhancements has been coordinated with the
design and location of stormwater detention ponds, the South 156th Way bridge replacement,
location of airport security roads and utility easements, as well as with design of replacement
drainage channels (see Section 5.2.3). Appropriate BMPs will be implemented and construction
activities sequenced to ensure that there are no impacts to buffer enhancement projects from other
mitigation or MPU construction activities (see Implementation, Section 5.2.2.10 for details).

5.2.1.1 Goals, Objectives, and Design Criteria

The primary goals of the buffer enhancement plan are to enhance functions in riparian wetlands and
in aquatic habitat within and downstream of the Miller Creek riparian corridor by restoring a
forested buffer along the entire length of Miller Creek in the acquisition area Table 5.2-1).

Natural Resource Mitigation Plan 5-59 December 2000

Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update G:kOATAIwarttnft2912_JJ.'91.'Ol_OSroout.,O00 NP.MP_C_t venionslManer2.doc

AR 009795





AR 009797



Table 5.2-1. Mitigation goals, design objectives, and design criteria for the Miller Creek wetland and buffer
enhancement project.

Coals and Design Objectives Design Criteria

Coal: Enhance aquatic habitat in the Miller Creek by establishing a forested buffer.

Restore approximately40 acresof Demolish existing structures,_move maintainedlawn, landscaping, and
riparianbuffer along Miller Creek. portionsof non-nativevegetation located within 100 ft of Miller Creek (or

its adjacentwetlands), and buffer averaging areas(40-acres total).

Remove potential waterquality impactssuch as failed septic systems and
untreatedstormwaterrunoff fi13mthe buffer area.

Enhance wetland and riparian. Riparianbuffer areas thatare clearedor disturbedduring demolition will
be planted with native forested and shrubvegetation.

Plant native tree species at densities of greaterthan280 peracre.

Plantnative shrubspecies at densities of greaterthan 2,100 per acre.

Lawn areasand other areasdominated by non-native species, will be
enhancedby plantingnative forestedvegetation.

Increase shade anddetritus inputto Densely plant the portionof the buffer adjacentto the streamwith native
the aquaticenvironment, trees and shrubswhere applicableto provide overhanging vegetation to

provide futuresources of LWD to the stream.

Reduce erosion and sedimentationto Remove existing structures,such as riprapwalls and bridges, to reduce
MillerCreek. channelscouring.

Increase sediment retention in the buffer by planting trees and shrubs.

- Provide long term protection to the Establishrestrictive covenants to permanently protect buffer.
Miller Creek Buffer.

Installfencing and signs to designate areaas protectedmitigation site.

5.2.1.2 Mitigation Site Description

The section of Miller Creek included in the riparianenhancement projects is located along both
sides of Miller Creek between the southern portion of the Vacca Farm site and where the stream
flows underDes Moines Memorial Drive (Appendix B, Sheet C2).

The Miller Creekbufferwas establishedby addinga 100 fl buffer fi'omthe OHWM of Miller Creek
or from the edge of riparian wetlands (riparianwetlands are those that are directly associated with
Miller Creek). Approximately4.8 acres of permanentdetentionponds, relocatedSouth 154th/South

156th Street, and the third runway embankment encroached into this buffer. Additionally, an
existing sanitary sewer line and a 20-fl easement, totaling approximately 1.7 acres, was calculated
as an encroachment. Buffer averaging was applied at three locations along the stream to
compensatefor these encroachrnents. The buffer and buffer averaging areas total approximately 40
acres(Appendix F).
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The riparian buffer vegetation consists primarily of turf grass lawns, areas of ornamental non-native
landscaping, or non-native invasive plant species such as Himalayan blackberry, English ivy
(Hedera helix), and Japanese knotweed (see Figure 5.2-2). Existing land uses in the buffer area
include residential structures (such as houses and outbuildings), roads, small stock farms, and horse
pastures. In small patches along the channel and in several wetland areas adjacent to the stream,
native tree and shrub species occur such as red alder, black cottonwood, Pacific (Salix lasiandra)
and Sitka willow (Salix sitchensia), hardhack, lady fern (Athyrium felix-femina), horsetail
(Equisetum sp.), and various native and non-native grasses.

Twenty-one wetlands are present within the proposed Miller Creek wetland, Riparian buffer and
buffer averaging areas (see Table 3.1-4). These wetlands are 18, 37a, A1, A9, A10, A11, A13, A16,
R1, R2, R3, R4, R4b, RS, RSb, Rt, ROb, R7, R7a, R8, R9, ILga,R10, Rll, R12, R13, R14a, R14b,
R15a, R15b, and R17. A complete description of these wetlands is provided in the Wetland

Delineation Report Master Plan Update Improvements Seattle-Tacoma International Airport
(Parametrix 2000c).

5.2.1.3 Ownership

All parcels within the riparian wetland and buffer enhancement area shown in Figure 5.2-1 are
owned by the Port.

5.2.1.4 Rationale for Selection

Restoring the riparian habitat along this reach of Miller Creek provides on-site and in-kind ....
mitigation opportunities to replace wetland and stream functions impacted by the project. Despite
past degradation, the downstream reaches of Miller Creek contain habitat for saimonids.
Acquisition, permanent protection, and restoration of a significant portion of Miller Creek has 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 planned restoration and enhancement of the Miller Creek riparian corridor provides 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 urban
environments.

5.2.1.5 Constraints

There are no constraints to implementing the mitigation as proposed. Specific mitigation actions
have been limited in portions of the mitigation area affected by steep slopes or existing native
vegetation. For example, in areas that cannot be accessed without causing increased erosion, or
disturbance to desirable vegetation, enhancement actions are not planned.
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5.2.1.6 Ecological Assessment of the Mitigation Site

Ecological conditions relevant to the mitigation design and implc_nentationarc discussed in this
section.

Hydrology

The majorityof theproposedbufferzone contains uplandsand areas of riparianwetlands. Seasonal
soil saturationcan occur in some of the upland areasnearthe stream. Inundation of some riparian
wetlands occurs duringthe high flow periods thatmay occur in late fall, winter, and spring. Soils in
most of the riparian wetlands remain moist during the summer months, and portions of some
wetlands (e.g., Wetland 18 and 37) remain perennially saturated. Non-riparian wetlands in the
buffer areaare typically saturatedduringthe latefall throughearlysummer period.

Evaluationsof project impacts to wetlands (Parametrix2000b) demonstratethat,with the proposed
mitigation, groundwaterwill continue to be available to supportwetlands protected by the Miller
Creekbuffer. Mitigation to furtherprotect and monitor these wetlands is discussed in Section 5.2.3.

Soils

The project areahas not been mappedby the Soil Survey of King County Area Washington (Snyder
et al. 1973). However, various soil test pits were dug during field investigations for wetland
delineations within the Miller Creek area. Alluvial soils with high organicmatter were found in the
small riparian wetlands. Soils throughout the remainder of the Miller Creek riparian corridor, south
of the Vacca Farm site, are disturbed due to residential development, but appear to be typical
Alderwood soils (Snyder et al. 1973). Alderwood series areprimarilymadeup of moderately well-
drained soils formingon glacial till. In some areas,soils were predominantly a sandy loam, with a
soil profile that correspondsto Indianola soils (Snyderet al. 1973).

Vegetation

South of the Vacca Farm site, between South 156th Street and South 160th Street, the riparian
vegetation is a complex mix of types. Areas of residential landscaping, such as lawns and
ornamental plantings, and areas of non-native invasive vegetation, are intermixed with areas of
native upland and wetland vegetation. Non-native dominant plants include such invasive species as
Himalayan blackberry, Japanese knotweed (Polygonum cuspidatum), and English ivy.

Riparian vegetation south of South 160thStreet is more often dominated by native plant species than
the area between Vacca Farm and South 160th Stree.. Common species identified in the canopy
layer include red alder, western redcedar (Thuja plicata), English holly (//ex aquifolium), and some
Douglas fir (Pseudotsuga menziesii). Dominant species in the shrub layer consist of Himalayan
blackberry, salmonberry (Rubus spectabilis), willow, and Indian plum (Oemleria cerasiformis),
with horsetail species, lady fern, swordfern (Polystichum munitum), and various upland and wetland
grasses in the herbaceous layer.

To assess the extent of non-native vegetation located within 100 it of the stream, a vegetation
survey was conducted along each parcel that bordersMiller Creek. Detailed descriptions of the
vegetation in each parcelwithin the riparianbuffer areprovided in Appendix B, Sheets L1 through
L6.
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5.2.1.7 Miller Creek Wetland and Riparian Buffer Enhancement Mitigation Design

Conditions along Miller Creek vary widely in terms of existing vegetation, presence of structures,
and percent cover of non-nativeinvasive species. Due to this variation,a single mitigation design is
not appropriate for the entire buffer area. Given the range of existing conditions, four different
buffer-enhancementactions will be implemented, depending on site-specific conditions (Table 5.2-2
and Appendix B, Sheets L1 through L5). Specific performance standards for the buffer
enhancement areaare providedin Table 5.2-3. Depending on existing conditions in a given partof
the buffer,mitigation actions in may include one of the following:

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

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

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

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

Removal of Structures and Impervious Surfaces

All structures, underground storage tanks and septic systems, roads, and driveways within the
proposed buffer along the Miller Creek riparian corridorwill be demolished and removed. If
abandoned undergroundpipes or other structuresdo not pose risks to water quality, they may be left
plugged and in place.

Demolition will be designed to minimize disturbance to existing native vegetation and soils. The
contractor responsible for demolition of structures within the stream buffer areas will follow BMPs
to prevent erosion and sedimentation to the stream. The Port has already demolished many
residential structures within the stream buffer using sediment and erosion control BMPs to prevent
erosion and sedimentation to the stream or wetlands. Standard practice prior to any demolition
activity is to install an orange barrier fence and a sediment fence between the demolition site and
any wetland or water feature. These standard BMPs will continue to be used throughout the
demofition 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.

Grading and/or Clearing

Grading activities will include removing existing structures, fill material, and driveways in the
designated buffer areas. Additional minor grading will remove landscape features such as retaining
walls. Clearing of large patches of non-native invasive species from accessible areas along the
stream is propposed. On parcels where large areas of blackberry or other invasive species will be
removed (such as Parcels 255, 256, and 260), the top 6 to 12 inches of topsoil may be tilled and
removed if necessary to remove the root stocks ofinvasive species.
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Table 5.2-2. Enhancement planting approach along the Miller Creek buffer.

Enhancement Acfiv/ty Explanation and Comments

Remove structuresand/ornon- This enhancement approachincludes planting disturbedareas aftersu'uctureshave
native invasive vegetation and been removed from thesite. Activities may include gradingwithin the existing
re-planting, bufferto remove houses, driveways, and other structures. If necessary, soil will be

sczrified and/or amendedwith organicmaterial.

Non-native invasive species such as Himalayan and evergreenblackberry(Rubus
laciniatus), Japanese knotweed, bamboo (Bambusa sp.), English holly will be
removed from certainportions of thebuffer;,these areas are shown as shaded areas
in Appendix B, Sheets L1 throughL5.1. Removal of non-native invasive plants
will depend upon vehicularaccess, the potential risk of sedimentation in wetlands
or Miller Creek from vegetation _e_loval, 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 appropriateaccess and ff existing
desirablevegetation will not be adversely affected.

Re-vegetation will consist of planting native trees and shrubsin areas, such as
lawnsassociated with residences, thatdo not cunently have an overstory of
vegetation. Under-plantingwill occur underexisting tree canopies where an
understory is absentor lacks diversity. Native trees and shrubs to be used in these
enhancements arelisted in Table 5.1-12.

Invasive vegetation control Non-native invasive species such as Himalayan and evergreen blackberry,
and/or management, and re- Japanese knotweed, bamboo, Englishholly will be controlled and managed in
planting withnative vegetation, certainportions of thebuffer 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 adjacentwetlands.

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

Native trees and shrubswill be planted to increase (1) the amount of shade over
Miller Creek, (2) LWD recrui_nent,and (3) colonization of native trees.

Infdl planting in existing Native trees and shrubswill be plantedto increase (1) the amount of shade over
native/non-native vegetation. Miller Creek,(2) LWD recruitment, and (3) colonization of native trees.

No enhancement action needed. These areaseither (1) contain well-vegetated buffer that does not require
enhancement activities, (2) are inaccess_le or cannot be enhanced without causing
harmto desirablevegetation.
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ExpectedHydrology

The hydrologicregime withinthe bufferareaalongMillerCreek vm'ieswidelybecauseof
topography, soil conditions, and proximity to the stream or associated wetlands. Surface grades will
be changedaslittleaspossibletoretainexistingdrainageandflowpatterns.Therefore,no changes
to the existing hydrologic regime are anticipated to occur from implernenting this mitigation plan.

Hazard Wildlife Considerations

A landscape planting approach has been developed consistent with the WHMP to aid in deterring
flocking birds, raptors, and waterfowl fi'om using the buffer areas along Miller Creek as habitat.
Mitigation actions in the buffer, such as replacing the existing open areas (i.e., lawns) along the
stream with forested and shrub vegetation, will reduce hazard wildlife attractants by covering and
screening open water.

To deter raptor use of the mitigation sites, deciduous and coniferous trees with stiff branches (such
as Sitka spruce or Douglas fir) will be planted in limited quantities to limit roosting habitat for
raptors such as red-tailed hawks. The primary coniferous tree species used in the upland and
transitional zones will be western redccdar because its limp branches do not provide ideal raptor

perching habitat.

Landscape Plan

Specific planting plans for each area within the buffer have been designed using the buffer area
inventory and the four enhancement alternatives (see Table 5.2-2). Plant communities and specific .....

planting zones are shown in detail on plan sheets included in Appendix B, Sheets L1 through L5.1.

A list of plant species similar to that identified for the Miller Creek floodplain and wetland
restoration (see Table 5.1-12) will be used in the Miller Creek riparian corridor buffer enhancement

plan. Sun-tolerant species, such as Douglas fir and red alder, will be planted in open sunny areas,
while species that prefer shade, such as vine maple (Acer circinatum), will be planted in shady areas
under existing vegetation. A typical planting plan (Figure 5.2-3) depicts how these planting
approaches will be applied.

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

5.2.1.8 Implementation

Miller Creek buffer projects will be closely coordinated with the instream enhancement projects, as
well as related Master Plan Update improvements, such as construction of the embankment.
Construction methods, sequencing, and steps necessary to implement both the riparian wetland and
buffer enhancement projects and the instream enhancement projects are discussed in Section
5.2.2.10.
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5.2.1.9 Monitoring and Performance Standards

Monitoring for the wetland and riparian buffer projects will be consistent with the monitoring
approachand schedule outlined in Chapter 4. Specific performance standards will be evaluated
regularlyduring the monitoring period to ensurethat the wetland and riparian buffer enhancement
projects are meeting project goals and objectives (see Table 5.2-3). If performance standards are
not met, specific contingency measures listed in Table 5.2-3 may be implemented, following the
adaptive management approach described in Chapter 4. Monitoring schedules specific to the
riparian buffer areprovided in Table 5.2-4.

5.2.1.10 Site Protection

The Port will execute and file a restrictive covenant for the Mitigation area. Copies of proposed
restrictivecovenants are included in Appendix F.

The Miller Creek buffer mitigation will be marked with permanent signs and protected by fencing
as approvedby ACOE. Signs will clearly mark the area as a protectedwetland mitigation site. The
Portwill inspect and maintain signs and fencing on a regularbasis.

5.2.1.11 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 Chapter 4. Specific contingency actions for each wetland
and riparian buffer performance standardare providedin Table5.2-3.

5.2.2 Miller Creek Instream Habitat Enhancement Plan

Four major instream enhancement projects, as well as general instream habitat enhancements to
restore and improve the quality of fish habitat in Miller Creek. Instream habitat quality is currently
degraded as a result of historic residential land uses and overall urbanization in the basin (see
Chapter 2).

The section of Miller Creek between the Vacca Farm site and Des Moines Memorial Drive was
surveyed in February and March 1999 to identify areas within the stream channel that would benefit
from habitat enhancement. As a result of this survey, four enhancement projects have been
identified (Appendix B, Sheet C2). Habitat enhancement in these four projects includes removal of
channel armoring, weirs, concrete walls, and footbridges, and installing instream features such as
root wads, gravel, and large woody debris. In addition to these four instream enhancement projects,
large woody debris will be added at selected locations along the 6,500-tt section of Miller Creek to
enhance overall channel function and habitat (Appendix B, Sheets C7 and C10). Instream
enhancement projects will be coordinated with the wetland and riparian buffer enhancement
projects. The strearnbed and bank of MiUerCreek adjacent to the South 156thStreet bridge will also
be restored after the existing bridge over South 156thStreet is removed and reconstructed as part of
relocating South 154thStreet (see Figure 5.2-1).
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5.2.2.1 Goals, Objectives, and Design Criteria

The overall goal of the Miller Creek instream enhancement projects is to alleviate historic human

disturbances by increasing the amount, quality, and continuity of instream fish habitat. Specific

design objectives in the instream enhancement projects are:

• Enhance instream fish habitat by increasing channel complexity.

• Stabilize bed and bank erosionalongMillerCreek.

• Remove instreamman-made debrisand channelarmoring.

• Enhance instream substrate conditions for fish and invertebrates.

• Restore the sll"eambed and bank after relocating the bridge over South 156 th Street.

To implement the goal identified above, specific objectives and design criteria were developed
(Table 5.2-5).

Table 5.2-5. Mitigation goals, design objectives, and design criteria for instream enhancement projects in
Miller Creek.

Goals and Design Objectives Design Criteria

Goal 1: Enhance habitat by increasing channel complexity

Createpools and riffle habitat. Remove cemented riprapalong banks, encouragenatural formation of meander
bends and cut benches.

Createundercutbanks and other Increasethe amount of geomorphically stable large organicdebris in the
habitatfeatures forjuvenile channel.
rearingand high-flow refugia.

Createmslzeam diversity.

Goal 2: Stabilize bed and bank erosion

Identify locations of in-channel or Stabilize those areas of excessive erosionby using native vegetation and large
bank erosion and stabilize those woody debris.
areas.

Goal 3: Remove trash

Channel will be free of trash. Remove all trash from the channel that could be harmfulto fmhhabitat
aesthetics,andwaterquality.

Goal 4: Enhance instream substrate

Enhance substrate. Add gravel to degradedr_a_.cheswhere naturalrecruitment is limited.

Goal 5: Restore the bed and bank after relocating the bridge at South 156e' Street

Reducefreesedimentload. ReduceupstreamerosionbyvegetatingbanksandxeplantingtheVaccaFarm
site.
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5.2.2.2 Mitigation Site Description

The fourimtream enhancementprojects, and the general habitat enhancements are located in Miller
Creekbetween the Vacea Farmsite and Des Moines Memorial Drive (see Figure 5.2-1; Appendix
B, Sheet C2).

Between Vacca Farm and South 160m Street, the stream channel is slightly less altered than the
ditched and channelized reach on the Vacca Farm site. South of Vacea Farm, the stream contains
some meanders, pools and riffles, and some large woody debris in the channel. The substrate is
predominantly silty, mixed with areas of sand and till in the northern portions of this reach. Further
downstream the substrate consists largely of gravel and gravel-sand bars. Unconfined channel
widths in this reach range from 7 to 10 fLand gravel bars are approximately 5 R wide. Because this
stream reach has been surrounded by residences and yards, several stream portions are modified
with riprap, retaining walls, bridge abutments, footbridges, and other bank-side structures that
restrict natural channel morphology. The vegetated upland buffer in this area mostly consists of
lawn and some bushes and trees planted by homeowners, but there is very little native riparian
vegetation.

The stream channel between South 160m Street and SR 509 is less disturbed than the upstream
reaches, with channel widths ranging from 7 to 10 ft. With the exception of a few small stretches
within this reach, which have been modified with riprap, tire walls, or fences, this reach is
characterized by meanders, large woody debris jams, riparian vegetation, pools and riffles, and
gravel bars. Generally, residential development is located farther from the stream than in the
upstream reaches. As a result, long stretches of the stream have intact riparian vegetation on both
banks, reducing the impact of urbanization. Gravel and sandbars are present in many portions of
this reach and substrate in the majority of the channel is gravel.

5.2.2.3 Ownership

The Port owns the entire area to be included in the Miller Creek riparian and instream enhancement
mitigation.

5.2.2.4 Rationale for Selection

Mitigation sites for the specific instream enhancement projects were selected based on several
criteria. An initial survey of existing conditions was conducted to identify locations where
development adjacent to the ehaunel or alterations to the channel were directly impairing habitat
and/or water quality in Miller Creek. These sites were then evaluated based on the severity and type
of impact and opportunity for restoration. Type of impact included the loss of habitat complexity,
channel armoring, erosion, man-made debris in the channel, and unstable or unifoma
geomorphology. Opportunity for significant improvement at potential enhancement sites was
determined based on benefits to upstream and downstream reaches, aceess to the site, coordination
with buffer revegetation projects, and potential negative impacts during construction.
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5.2.2.5 Constraints

There are no significant constraints to the implementation of the mitigation projects. However,
instream work must be performed during low-flow periods, and all work will be designed and
performed consistent with conditions of the I-IPApermit for the projects.

5.2.2.6 Ecological Assessment of the Enhancement Sites

Urban development in the Miller Creek watershed has degraded instream habitat and water quality
throughoutthe basin. Specifically, within the project reach, aquatic habitat has been degraded by
altered hydrology; channelization; excess fine sediments; altered water quality due to inputs of
pollutants, stormwater discharges, and agricultural and residential herbicides, pesticides, and
fertilizers; loss of habitat complexity; and loss of vegetated buffers (Table 5.2-6). However, Miller
Creek continues to support populations of coho salmon, anadromous and resident cutthroat trout,
three-spine sticklebacks, white crappie (Pomoxis annularis), and pumpkinseed sunfish.

Table5.2-6. Summaryof existingconditionsinMillerCreek betweenSouth156_ StreetandDes Moines
MemorialDrive.

Parameter Description

FishHabitat Poolhabitatandhigh-flowrefugiaqualityarerelativelypoor,whichis relatedto the
lack of LWDin the channel. Thisproblem(andotherfactors)may limit the sizes of
residentandanadromousfishpopulationssupportedby MillerCreel

FineSediment Highturbiditywas observed(andreported)inMillerCreekduringwinterbase flow
rates. Thisproblemis primarilyfoundinthe upperreacheswherethe channelhas
beenstraightenedandconfinedby ripraponbothbanks.

GeomorphicComplexity Numerousfootbridgesandriprapconfinethe streamto a narrowstraightchannel in
manyreaches.

Man-madeDebris Man-madedebris(tires,shoppingcarts,metalpipes,and carparts)andfences that
restrictupstreamanddownstreamfishmovementarecommonthroughoutthe
stream.

Between South 156 thStreet and the South 160thStreet culvert, Miller Creek has been degraded by
substantial development adjacent to the banks. Segments of the stream have been straightened and
the banks in these reaches are lined with riprap or cement. Substrate in this reach consists of silt and

fine sands. Numerous footbridges and weirs influence channel morphology and reduce habitat
complexity. Most of the footbridges confine the channel, creating straightened reaches of high-
velocity flows and bed scouring. Riparian vegetation consists primarily of lawn and some trees
adjacent to the channel; however, the vegetation does not provide shade, bank stabilization, or
habitat complexity. A fish survey conducted in 1998 found that sticklebacks were the dominant fish

in this reach; white crappies were also found (Parametrix 1998). Although cutthroat trout were
found upstream of waterfall north of 1600` Street during an electroshoeking fish survey on
November 10, 1998 (Parametrix 1998), they were not found during that survey in the upper reaches
of Miller Creek north of South 156thStreet.
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Specific conditions in each of the four instream project reaches are d_'ibed in the following
section.

Instream Enhancement Project 1

InstreamProject 1 is locatedbetween the downstreamend of theMiller Creekrelocationproject and
South 156thStreet (see Figure 5.2-1). The project area includes approximately 650 fl of Miller
Creek, which is confined along most of the project length by fiprap (Figure 5.2-4; Appendix B,
Sheet C3). Historically, this areawas a wetland thatmay have lacked a defined streambed. When
this areawas drainedfor farmland,Miller Creekwas channelized along the eastern edge of Wetland
A1. A small side channel, or ditch, drainingWetland A1 flows into Miller Creek at the south end of
Wetland A1 (see Figure 5.2-4). Thisproject is located on Parcels 63, 87, 88, 89, 90, 91, 97, 98, 100,
and 101.

In this reach Miller Creek is a low-gradient stream, although the valley becomes more confined
downstream of the confluence with the side channel. The project site has two distinct areas:
upstream of the confluence with the side channel (Parcels88, 89, and 90), and downstream of the
confluence where the valley narrows (Parcels 91, 99, 100, and 101). Substrate in the upstream
reach is composed primarilyof silt and fine gravel;however, some coarse gravel exists where riprap
has fallen into the channel and createda riffle. Substratein the side channel and downstream of the
confluence consists of fine silt. Five footbridgescrossMiller Creekupstreamof the confluence, and
a fence crosses the channel at the upstreamend of the project site. Two footbridges and a fence
cross the side channel.

During high-flow events, both Miller Creekand the side channelovertop their banks and flood the
adjacentwetland. Vegetation within this reach is predominantlygrass;the site also has several large
western redcedartrees and some non-native and invasive species. Downstream of the confluence
several large trees are located along the channel;however, the remainderof vegetation is lawn and
invasive or exotic species.

Existing Conditions: Instream Enhancement Project 2

InstreamProject 2 is located approximately 150 fl upstreamof South 160thStreet (see Figure 5.2-1).
A narrowravineconfines Miller Creekand its floodplain throughoutthis reach.

Constructionof two weirs in this reach has altered the channel profile and resulted in a uniform
channelwith little habitatdiversity (Figure 5.2-5; Appendix B, Sheet C4). The first (downstream)
weir is approximately 3 fl high and constructed of largeboulders. The second (upstream) weir is
constructedof cement, located approximately70 fl upstreamof the first weir, and is approximately
2 fl high. A footbridge crosses Miller Creek just upstream of the second weir. Miller Creek is
confined by riprapon both banks downstreamof the first weir and upstream of the second weir.
Both weirs may impede fish passage at summerlow flows.

Between the weirs, ripraparmorsthe left bank, while the right bank is covered with lawn. During
storm events, a pool forms behind the downstream weir and floods the right bank. An emergent
wetland lies adjacent to the left bankof Miller Creekthroughouttheproject area.
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- Vegetation in the project area is predominantly turf grass lawns; however, a stand of large
cottonwood trees is located on the right bank near the downstream weir. The project site is easily
accessible on the right bank, although heavy equipment access may be limited by a retaining wall
on the left bank.

Instream Enhancement Project 3

The site of InstrearnProject 3 extends from a scour pool and debris areaimmediately downstream
of a culvert at South 160thStreetto approximately600 ft downstream (see Figure 5.2-1; Appendix
B, Sheets C2 and C5). This project is located on Parcels 256, 257, 258, 259, 260, and 276. Miller
Creek is confined in the middle andupperportions of this site by a narrow ravine. However, along
the lower project reaches, the_¢alleywidens and an extensive floodplain and wetland are associated
with the stream.

Tire riprap has been placed along the left bank downstream of the scour pool, while the right bank is
steep and shows evidence of erosion and downcutting. In the middle of the project site, Miller
Creek becomes confined to a narrow channel, the gradient increases to a slope of approximately 3
percent, and the velocity increases. At the lower end of the steep reach, Miller Creek has a sharp
meander bend that is protected by riprap (Figure 5.2-6; Appendix B, Sheet C5). Tire riprap lines the
channel approximately 40 ft upstream of this meander. A deep scour pool with large cobble
substrate has formed on the outside edge of the meander. Another meander immediately
downstream has also been lined with riprap.

Vegetation throughout this reach is dominated by blackberry species and turf grass lawn, with a few
large trees scattered along the banks. Access to the site is limited by steep banks on the right bank
immediately downstream of the culvert. However, the project area is easily accessible along the left
bank.

Instream Enhancement Project 4

Enhancement Project 4 extends from a point east of 8thAvenue South to a private driveway
approximately 820 ft upstream (see Figure 5.2-1). Project 4 is located on Parcels 314, 316, 317, and
321. Many reaches of Miller Creek throughout this project area are unconfined by riprap and have
pool and riffle sequences; small pieces of in-channel wood are present throughout this reach as well.
Riprap lines the bank downstream of the private driveway (Figure 5.2-7; Appendix B, Sheet C6).
Large cement pieces line Miller Creek on the right bank, constricting the channel. A collapsed
footbridge has created a backwater pool and trapped debris on the upstream side during winter base
flow conditions. At the downstream portion of the project area, two rock walls line the stream and a
fence spans the channel. The upstream wall, located along the left bank, influences the flow pattern
of the stream; however, there is evidence of bank erosion downstream of this wall. Miller Creek is
channelized by the second wall, which lines both banks.

Riparian vegetation in the project site includes many large (>30 ft) western redcedar and red alder
trees; however, little understory exists, and ground cover is primarily grass, gravel, and invasive
species such as blackberry. Steep banks at specific locations on the left bank would limit site
access. Miller Creek is easily accessible in most places along the right bank.
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5.2.2.7 Instream Habitat Enhancements Mitigation Design

The following sections describe the mitigation actions proposed for the four specific instream

habitat enhancement projects, the general in-stream habitat e_hancement along Miller Creek, and
the restoration of the stream for the South 156 _ Street bridge relocation.

Most channel armoring, rock walls, weirs, and footbridges along this reach of Miller Creek will be

removed. For example, the existing rock weirs located at Instream Project 2 will be removed

because they impede fish passage. However, at several locations some riprap will be left in the

channel to avoid creating significant erosion or construction impacts (Figures 5.2-8 through 5.2-11 ).

Prior to developing the enhancement designs, cross sections were surveyed in three relatively

undisturbed reaches in Miller Creek. These cross sections (Figure 5.2-12) are used as reference

sites for proposed instream enhancement projects. The geomorphic and habitat benefits associated
with each enhancement feature are summarized in Table 5.2-7.

Table 5.2-7. Habitat and geomorphie benefits of Miller Creek instream enhancement features.

Enhancement Feature Geomorphic Function Habitat Function

LargeWoody Debris (LWD) Stabilizesbanks Increaseshabitatcomplexity
Promotesdeposition of fine Promotes pool formation
sediment Provides instreamcover

RiparianVegetation Stabilizes banks Moderates temperature

Provides a sourcefor LWD Provides organicmat1_
recruitment

Increasesroughness,promotes Promotesundercutbanks
deposition of fine sediment Provides in.earn cover

MeanderBends Createslx)ol/dflle sequences Increaseshabfiat complexity

Promotesoverbankflows, reduces Createsspawning reaches
channel incision

Createsvariations in flow regime

Createsdepositional areas

Boulders Promotesvariation in channelwidth Provides inslream cover

Createsvariations in flow regime Orates variations in flow regime

ErosionControl Reduces sediment loading Reduces spawning habitatdegradation

Stabilizesbanks Increases macroinvertebrateproduction

Remove Insa'earnBarriers Promotesnaturalgeomorphic Increaseshabitat availability/continuity
processes (i.e., widening,
meandering,deposition)

Debris Removal NA Enhancesaesthetics

Reduces potential pollutants

Remove Footbridges/Riprap Allows for naturalchannel Increase habitatcomplexity
movement (i.e., widening,
meandering,deposition)

NA = Not applicable

r_
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Instream Enhancement Project 1

Activities at Instream Project 1 will enhance approximately 470 fl of Miller Creekand 300 fl of a
side channel extending from the Miller CreekrelocationandVacca Farmproject to the downstream
side of the existing South 156thStreetbridge (see Figures 5.2-1 through 5.2-8). The primarygoal of
the enhancement features is to create a geomorphically stable, low-gradientstream. Other goals
include increasing the fi'equencyof overbank flow for sediment deposition, enhancing instrcam
habitat,and enhancing the side channel.

Project1 includes removing riprap,footbridges,railroadties, and fences along Miller Creek and
placing woody debrisin the channel to increase instreamhabitatcomplexity (see Figure 5.2-8;
Appendix B, Sheet C3). Riprapcurrentlylocated upstreamof the South 156thStreet bridge will be
removed aspartof the bridge replacementproject. Portionsof the areamay be regradedto match
gradingassociatedwith the Vacca Farmproject and to promote flooding nearthe confluence with
the side channel. The reachcurrentlylocated under the existingbridge will be restoredby adding
some wood and large rocks,providingerosion control along the banks,and replantingthe riparian
areaonce this bridge has been replaced.

Addition of woody debris and native vegetation will create more diverse instream habitat for fish
and other aquatic organisms. Native riparian and wetland vegetation will be planted along the
banks. The side channel will be enhanced by adding woody debris and planting native vegetation
adjacent to the banks.

The entire project site is easily accessible to people and heavy equipment on both banks. Therefore,
construction of instream enhancement features and replanting of riparian vegetation would be
unrestricted. Specific access routes will be identified in the field to protect sensitive areas located
within the project boundary.

Instream Enhancement Project 2

Proposed enhancements at Instream Project 2 include removing riprap and the two instream weirs,
placing large woody debris and river boulders in the channel, and replanting with native wetland
and riparian vegetation (see Figure 5.2-9; Appendix B, Sheet C4). The goal of this project is to
improve fish passage and enhance instream and riparian habitat along approximately 234 it of
Miller Creek. Approximately 100 ft of the channel profile will be regraded to match average
upstream and downstreamgradients.

Approximately 55 tt of riprap will be removed along the left bank between the two weirs and
approximately 12 ft ofriprap will be removedalong the right bank. All of the riprapassociated with
the two weirs, as well as the two weirs, will be removed fromthe stream. Two footbridges will also
be removed. Coir logs and coir lifts will be used to restabilize areas where riprap is removed
(Appendix B, Sheets C4 and C9). Stream gravel will be placed in the channel and large woody
debris and river boulders will be used to stabilize the regraded reach. Native wetland and riparian
vegetation will be planted to provide shade and reducebank erosion.

A temporary diversion of Miller Creek and dewatering of an approximately 120-ft section will be
required to remove the instream weirs and install new grade controls in the channel (Appendix B,
Sheet TE2). Diversion and dewatering are necessary to prevent sedimentation impacts to
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downstream portions of the stream during removal of the weirs. Diversion of the stream and
construction steps to remove weirs will be implemented only duringlow-flow conditions and will
be consistent with conditions of the I-IPApermit for the project.

Measures to protect fish (e.g., trapping and relocating fish) in the section of the stream to be
dewatered will be implemented prior to diverting flows and will be conducted by a qualified fish
biologist consistent with conditions of the HPA permit. To divert the stream, the section of stream
to be dewateredwould be temporarily blocked with silt curtains, fish trapped and relocated, and the
water diverted via a temporary dam, pumps, and pipes. The project area will then be dewatered,
weirs and riprapremoved and new gradecontrols installed, banks stabilized, and the stream diverted
back into the project area. If necessary, the initial portions of the re-introduced flow would be
captured downstream of the project area and pumped into upland areas for biofiltration prior to
discharging back into Miller Creek. Diversion of the streamwill be conducted only during the work
hourswhentheweirsarebeingremoved(i.e.,oneortwoworkdays).Attheendofeachworkday,
work will be complete enough to allow water to be divertedback into the existing channel.

Instream Enhancement Project 3

Major factors degrading the stream along this reach are erosion and downcutting upstream of a
riprapped meander located approximately 300 fl downstream of the South 160_ Street culvert. The
primarygoals of the enhancement are to remove constrictions that channelize flow (i.e., instream
tire retainingwalls) and stabilize the profile of Miller Creek. Othergoals at this site include adding
erosion control features along the banks, replanting native riparian and wetland species, removing
riprapalong both banks, removing a fence along the left bank, and enhancing instream habitat (see
Figure 5.2-10; Appendix B, Sheet C5).

All instream tires will be removed throughout this reach, including tires along the left bank
immediately downstream of the South 160" Street culvert and those that currently provide erosion
control on the right bank upstream of the meander. Erosion control measures and replanting of
native vegetation will be used to stabilize the banks where they have been disturbed during
construction activities. Upstream of the riprapped meander, the banks will be regraded to create a
high-flow channel and two gravel bars (see Figure 5.2-10; Appendix B, Sheet C5). Large woody
debris and river boulders will be used to stabilize the channel and reduce velocities. Large woody
debris and boulders will also enhance instreamhabitat. The removal ofriprap will allow the stream
to naturally meander. The high-flow benches will be planted with native vegetation. Non-native
and invasive species will be replaced at the site with native riparian species.

Instream Enhancement Project 4

Gravel bar enhancement features are included in Project 4 (see Figure 5.2-11; Appendix B, Sheet
C6). The primary goal of this project is to reduce channel constrictions, which are causing bank
erosion and scour, and enhance existing instream and riparian habitat. Two rock walls along the left
and right streambanks, as well as an existing driveway, will be removed. Removal of the rock walls
and driveway will restore natural channel geomorphology in this reach. Erosion control measures
(e.g., sediment fencing and straw bales, erosion control fabric) will be used along the banks if
needed. Large woody debris will be placed in the channel and on the gravel bars to maintain the
existing channel grade, reduce erosion, and enhance instream habitat.
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Removal of the two concrete rubble walls in the downstream reaches will enhance stream

morphology and create more diverse instream habitat with pools and bars. It will also require
erosion control along the banks;placement of woody debriswill be used to stabilize gravel bars and
promotedeposition of suspended sediment.

Native riparian vegetation and wetland vegetation will be planted along the right bank within the
project areaand along the left bankwhere the site is accessible. The planted vegetation will provide
shade and bank stability, as well as structuraland species diversity to the riparianunderstoryand
forest. Invasive and non-native species will be removed fi'omthe site.

General Instream Habitat Enhancement

Large woody debris placement will generally conform to existing WDFW guidelines and be
consistent with conditions of the HPA permit. The species (western redcedar, Douglas fir, and
western hemlock [Tsuga heterophylla]) and size will be dete_-fined during the final design. The
number and location of woody debris at each project site is shown on the detailed plan sheets in
Appendix B (Sheets C3 through C6), and large woody debris will be field-placed by the project
engineeror habitat biologist duringconstruction. Largewoody debris will be designed to be stable
in the stream. Natural anchoring methods, such as partiallyburyingor locating the woody debris
outside the low-flow channel,will be preferredover conventional anchoring methods (Appendix B,
Sheet C10). The general locations of large woody debris will vary from site to site, depending on
the design objective. Much of the woody debris can be salvaged from existing forested areason the
MPU project site that will be filled by embankment construction. This salvage woody debris will
haveroot wads attached.

South 154 th Street/156 thWay Bridge Relocation

To accommodate the RSAs for the thirdrunway, it will be necessary to relocate South 154thStreet
north and west of its currentalignment. The existing and proposed alignment of South 154thStreet
connects with South 156th Way. As a result of relocating this roadway, it will be necessary to
replace and relocate the existing bridgeover Miller Creek at South 156thWay. The existing timber
bridgewill be removed and replaced with a new bridgethat will span the 100-yearfloodplain of the
stream(see Figure 5.2-1; AppendixB, Sheets L1, LI.1, P1, and P2).

Elements of this bridge relocation will requirerestoring the streambanksafter the existing timber
bridge is removed. The existing stream channel under the bridge is armored with riprap and
confined by the timber walls of the bridge. As a result of constructionfor the timber bridge, this
segment of the stream was widened, and the channelbed here is wider than the segments to the
northand south. After removing the bridge, restorationactivities will focus on re-establishing the
streambanks. To accomplish this, a portion of the channel will be filled to restore the natural
channelwidth (Figure5.2-13; Appendix B, Sheet P1). Loose riprapwill remain along the edge of
the stream channel under the bridge segments only to provide stabilization under the bridge (see
Figure 5.2-13; Appendix B, Sheets P1 and P2). Streambanks will be planted with native riparian
vegetation (Table 5.2.8).
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5.2.2.8 Monitoring and Performance Standards

The monitoring approach, methods, schedules, and reporting for the iv.stream habitat projects, will
be consistent with the approach outlined for all MPU mitigation projects (Chapter 4). Specific
performance standards developed for the instream projects will be evaluated to ensure that the
projects are meeting overall objectives and goals (Table 5.2-9).

Table5.2-9. Monitoringschedulefor the instreamenhancementprojects.

DataCollectionYear

Feature Activity Frequency 0 1 2 3 4 5 6 7 8 9 10

Habitat Inspection,stability Annually(May),or X X X X X X X X
Structures of habitatfeatures afterflowsinexcessof

the2-yearpeakflow
duringthefirst3 years

Substrate Pebblecounts Semiannually X X X X X X X X
(February/August)

Erosionor visualevidenceof Annually(May),or X X X X X X X X
Scouring erosionorscouring afterflowsin excessof

the 2-yearpeakflow
duringthe first3 years

Structures Evidenceof Annually(May),or X X X X X X X X
cavitationorscouring after flowsin excessof

the 2-yearpeak flow
duringthe first3 years

_J

Adverse Inspectchannelbanks Twiceyearly X X X X X X X X
Flooding andriparianzone for (February/November)

pondedwater

Instream Habitat Conditions

Instream habitat will be monitored and evaluated against performance standards to ensure that these
features provide the desired habitat and bank stabilization functions, and that instream large woody
debris is stable, creating pools and meanders as designed. Table 5.2-8 lists specific performance
standards, methods/parameters, and contingency measures for ensuring that the instream
enhancements are meeting project goals and objectives. Monitoring for instream habitat

enhancement projects will focus primarily on evaluating parameters related to aquatic habitat
quality such as habitat complexity (e.g., pool/riffle morphology, undercut banks), habitat features

(e.g., large woody debris, gravel bars), and overall stream condition (e.g., lack of sedimentation or
erosion, lack of man-made debris).

Monitoring methods and schedule for the instream enhancement projects are listed in Table 5.2-9.

The schedule includes routine inspections and ernergeney inspections to be conducted following
major flood events.
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Biological Conditions

The instream enhancement projects are designed to enhance biological as well as physical functions

in Miller Creek and therefore, as part of the monitoring program for the Miller Creek instream
projects, biological conditions will be evaluated and compared to existing or baseline conditions in

the stream. Biological conditions will be assessed using the benthic index of biotic integrity (BIBD
(Kerans and Karr 1994; Fore et al. 1995; Kleindl 1995). Aquatic invertebrate populations will be

sampled from representative riffles in Miller Creek, and the data will be analyzed to determine the
BIBI score. The BIBI score integrates several physical and chemical conditions in the stream and
watershed. 7

Information gathered from this study will be used to evaluate changes in the invertebrate
assemblages and relate them to other monitoring parameters and changes at the mitigation sites

through the monitoring period. The BIBI scores obtained each year during the monitoring period
will be compared to baseline values obtained from Miller Creek prior to mitigation, as well as to

values obtained in other urban streams in the Puget Sound region. Since this methodology has not
been widely applied to mitigation, BIBI data will be used to generally assess how the mitigation
projects affect biotic integrity, but will not be linked to performance standards.

Vegetation

Riparian and channel vegetation installed as part of the instream projects will be monitored and
evaluated against the performance standards for the wetland and riparian buffer plantings described
in Table 5.2-3. Monitoring methods and schedule for evaluating riparian vegetation at the instream
projects are listed in Table 5.2-4.

5.2.2.9 Maintenance and Contingency Plans

Routine maintenance and contingency measures will be implemented consistent with the approach
described in Chapter 4. A design goal for the instream enhancement features is that each enhanced
reach function as a natural channel, requiring little or no maintenance. As indicated in Tables 5.2-8

and 5.2-9, periodic maintenance may be required to correct a variety of detrimental conditions to
ensure that the projects meet performance standards.

In the event that contingency measures are necessary, the Port will use an adaptive management

plan, as outlined in Chapter 4, to assess factors contributing to poor performance and design
appropriate measures to change the contributing factors. Specific contingency measures for each of
the performance standards for the instream projects are listed in Table 5.2-8.

All of the proposed enhancement projects have similar basic criteria for performance standards: (1)
maintain minimum flow depths and velocities for fish passage, water quality, and sedimentation; (2)

7 The BIBI is a numerical aual_is of slream invertebratedata that is used to assess the degree to which
rnacromvertebratepopulations have been altered by human disturbance. A strong correlationbetween levels of
urbanizationand BIBI scores exists (Fore et al. 1996;Homer et al. 1996). While BIBI measurementswill monitor
changesmthe invertebrateassemblagesin thestream,the valueswill alsoreflectactivitiesin thewatershedupstreamof
the mitigation,andthus cannotbe usedtounequivocallydeterminetheeffectof mitigationactions.
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provide capacity for peak flows; and (3) reduce erosion of the bed and banks. The enhancement
features were designed to meet these criteria;however, if flow rates and stream hydraulics differ
substantially fi'omthe design flows used to develop the enhancement features, these features may
not function as designed. If this occurs, reaches with enhancement features can be modified by:

• Modifying channel widths to reduce velocities and improve capacity.

• Adding additionalbankstabilizationand erosion controlmethods.

• Adding or modifying channelprofile structures(e.g., log weirs) to reducevelocities.

5.2.2.10 Implementation of Buffer and Instream Enhancement Projects

Implementation of the buffer and instreamprojects along Miller Creek will be coordinated with
each other, andwill be constructedin a manner consistentwith federal,state, and local permits (e.g.,
CWA 404, HPA). In addition, constructionof the mitigation projects will be coordinated with
construction of the third runway embankment, security roads, utility relocations, South 156th Street
bridge relocation, and stormwater management facilities to ensure that implementation of the
mitigation projects is not impacted by other construction activities. A proposed implementation
time line is resented in Table 5.2-10. Details regarding implementation steps, construction methods,
and sequencing are included in this section.

General Construction Sequencing

Landscape work for the buffer enhancement will be coordinated with the instream enhancement
projects (Section 5.2.2). Wetland and riparian enhancements will start with installation of TESC
measures, demolition of existing structures (e.g., buildings, driveways, fences), clearing and
grubbing the site to remove non-native vegetation, and preparing the site for planting. Temporary
irrigation may be installed for some enhancement areas if necessary. Wetland and riparian
vegetation will be planted in the fall immediately following site preparation (Appendix B, Sheets
L1 through L6). BMPs for sediment and erosion control during these activities will minimize
impacts to the stream and adjacent wetlands (Appendix B, Sheets TEl through TES). 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. The disturbed areas
will be stabilized immediately after work in that area is completed. TESC measures will remain in
place and be maintained until the entire site has stabilized.

Instream work will be scheduled during dry weather, when base flows are at a minimum, and will
be restricted to allowable work times consistent with the HPA (i.e., July 15 to September 15). Prior
to the start of any other construction activities, the TESC plan for the instream projects will be
implemented and the TESC elements will be in place (Appendix B, Sheets TEl through TE5).
Once the temporary facilities are in place, the contractorwill implement a plan for controlling water
in areas requiring instream work. This may include excavating dewatering trenches, French drains,
and sumps.
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Temporaryberms (using sandbags or other structures that would not be driven into the channel)
may be used to divert flows aroundbank work. Silt curtainswill be installed prior to any LWD
placement except for channel spanning LWD (Appendix B, Sheet TES). Silt curtains would extend
completely around the project site. Any turbid water inside the silt curtain would be pumped out
and directed through settling ponds and straw bale filters prior to being discharged back into the
stream. All instream work will be performed in a manner to protect fish and other aquatic
organisms, consistent with the HPA permitconditions.

Largewoody debris will be anchored without the use of cables or ecology blocks by excavation and
partial burial (Appendix B, Sheet C10). Placement and excavation for LWD will be accomplished
by hand tools or from the streambankusing equipment with extendable arms (e.g., backhoe). No
equipment will be allowed to drive into or cross the stream channel. Access to project sites will
avoid wetlands where possible. If access through non-wetland areas is infeasible, protective
plywood mats will be placed over access paths and work areas to protect wetlands and the stream.
SiR fences will be installed along all access routes. Vegetation clearing will be limited, and
vegetation will be mowed rather than removed wherever possible to gain access to project sites.
Access routes will be stabilized and revegetated immediately following construction.

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
source. The appropriategeographic source forplant materialused in the mitigation is defined as the
area that is bounded on the northby the FraserRiver Valley, British Columbia; on the east by the
1,000-foot elevation of the Cascades; on the west by the 1,000-foot elevation in the Olympic or
Coast ranges; and on the south by the Willamette Valley.

Construction Steps

Construction steps required to implement the instream and buffer enhancement projects are
provided below. General construction steps, as well as construction steps for each of the four
instream projects and placement of large woody debris in the stream within the project area, are
included.

General Conditions

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

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

• The contractor will be responsible for ensuring that the work is performed in compliance
with all permit conditions and shallmaintaina copy of permitson-site.

• 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.

• Areas where any landscape work has been completed will be off-limits to all vehicular
traffic,and pedestrian trafficwill be strictlylimited.
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• Construction will take place during the dry season; any instream work or work below the

OHWM will take place only during the allowable work times, consistent With HPA permit
conditions (i.e., July 15 to September 15).

• Plant procurement shall be coordinated With the grading schedules, and irrigation
installation if necessary, and be secured 6 to 12 months prior to the scheduled planting
season to ensure that plants are available in the quantifies and species required by the
planting plan.

Site Preparation

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

• Identify and flag limits of work for mitigation site.

• Identify staging areas and temporary access/haul roads.

• Implement TESC plan and install TESC measures.

• Install fencing (orange barrier) around areas to be protected (e.g., stream channel, existing
wetlands, vegetation/trees to be retained).

• Maintain security of the site through construction.

• Establish temporary access/haul roads.

* Establish staging and stockpile areas.

• Implement a spill control plan and identify fueling areas.

Clearing, Excavation, and Grading

• Clear and grub portions of the site as specified; clear structures and impervious surfaces and
existing non-native vegetation in selected areas.

• In selected areas, grade per specifications.

• Install irrigation as specified in selected areas.

Instream Project I (Appendix B, Sheets C3, C9, CI0, and TEl)

• Install silt curtains and silt fencing per specifications. This can be done in phases as
approved by the engineer.

• Remove riprap, footbridges, railroad ties, and fences identified on plan sheet.

• Regrade portions of the area as needed to meet grading from Vacca Farm projects.

• Install LWD in the main channel and side channel.

• Implement planting plan for the main channel and side channel.

• Seed disturbed areas (including any access roads and staging areas).

• Maintain TESC measures adjacent to restored stream bank until adjacent riparian buffer has
been planted and stabilized.

NaturalResourceMitigationPlan 5-98 December2000
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlan Update a.'_ra_t_C.'gt-'_J.'9120t_3,_oooNm, t_,_,_an,r.,_or

AR 009835



• Remove siltcurtainandTESC measuresoncethesiteisstabilizedandapprovedby the

engineerandwetlandscientist.

Instream Project 2 (Appendix B, Sheets C4, C8 through C10, TE2)

• Installsilt curtainsand silt fencing per specifications.

• Clearand gradetheminimmn arearequiredfor constructionof the project.

• Remove two footbridges identified on plan sheet.

• Remove riprapassociatedwith two weirs; remove the two weirs.

• Installcoirlogsandcoirliftstostabilizeareaswhereriprap isremoved.

• InstallLWD, riverboulders,andstreamgravel.

• Seed disturbed areas.

• Implement planting plan for stream banks, wetland, and riparianareas adjacent to project
site.

• Remove silt curtainand TESC measures once the site is stabilized and approved by the
engineer and wetland scientist.

Instream Project 3 (Appendix B, Sheets C5, C8 through C10, TE3)

• Installsilt curtainsand silt fencing per specifications.

• Clear and grade the minimumarearequiredforconstructionof the project. -_

• Remove instream tires lining left and right banks; remove riprap.

• Constructhigh-flow benches and gravelbars.

• Install LWD, riverboulders,and stream gravel.

• Install coir lifts, coir logs and plant banks with live stakes to stabilize new banks.

• Seed disturbedareas.

• Implement planting plan for channel banks, wetland, and riparian areas adjacent to the
project site.

• Remove silt curtain and TESC measures once the site is stabilized and approved by the
engineer and wetland scientist.

Instream Project 4 (Appendix B, Sheets C6, C8 through C10, TE4)

• Install silt curtains and silt fencing per specifications.

• Clear and grade the minimum area required for construction of theproject.

• Remove riprap rock walls and existing driveway.

• Construct three high-flow benches and gravel bars; construct new channel banks.

• Install LWD, river boulders, and stream gravel.

• Place geotextile over new banks.
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• Seed _st_bed areas.

• Implementplanting plan for new channel banks,wetland, andriparian areasadjacent to the
project site.

• Remove silt curtain and TESC measures on the east bank once the site is stabilized and
approvedby the engineerandwetlandscientist.

Closeout

• Complete site cleanupby removing temporaryhaul/access roads andstaging areas.

• Remove construction equipment anddebris.

• Hydroseed and/or install plants in any temporary staging areas or access roads within the
mitigation site boundaries.

• Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigation boundaries.

• Installpermanent fence and/or signs along buffer boundary.

Record Drawings, Monitoring, and Maintenance

• Produce gradingrecord drawings (i.e., 'as-builts') for instream enhancement projects and
planting plan recorddrawingsfor wetland and buffer enhancementareas.

• Complete a baseline report, including record drawings, buffer boundaries along Miller
Creek,and final monitoringplan (e.g., locations of monitoringplots, baseline conditions).

• Begin compliance monitoring during the first growing season aRer planting is complete.
Submit annualmonitoring reportsfor the 10-yearmonitoringperiod.

• Conduct maintenance (e.g., weed management, WHMP) and implement any necessary
contingency measures to meet performancestandards.

5.2.3 Drainage Channel Replacement Plan

Three small intermittentdrainagechannels(Watersor DrainageChannels A, B, and W) are located
in the acquisitionareaon the west side of the existing runway(see Chapter2, Figure2.1-2): These
drainage channels currentlyconvey water (groundwaterand surfacewater) from the hillside on the
western edge of the airportto Miller Creek and the wetlands adjacent to Miller Creek. Channel A is
located immediately east of 12thAvenue South in a roadside drainage ditch. ChannelB originates
in Wetland 37f and is located west of 12thAvenue. ChannelB provides a surface water connection
between Wetland 37f and Wetland R9. Channel W is located east of the existing perimeter road
within the currentAirport Operation Area (AOA). This channel originates in Wetland 20b and
flows northwest through a culvert and under the perimeter road; it ultimately empties into Channel
A.

s A ditchontheVaccaFarm(seeSection3.4)isnotincludedinthismitigationbecauseitsfunctionsareenhancedas
partoftheVaccaFarmRestorationProjects(seeSection5.1).
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Approximately 1,290 linear fl of existing drainagechannels will be filled as a resultof third nmway
construction (Chapter 3). The Port proposes to mitigate for filling these channels by replacing and
restoring their functions on-site. A subsurface drainage system in the fill embankment will collect
waterinfiltrating theembankmentanddirectthiswaterto surfacewaterchannelsatthe baseofthe
embankment. Water from the replacement drainagechannels will be directed to riparianwetlands
along Miller Creek (Figure5.2-14). The surface water channels will be designed to replace the 100-
year flow conveyance capacity of the channel lengths beLngfilled. Replacement drainagechannels
will be permanent features and their constructionwill be coordinated with the Miller Creek buffer
enhancementprojects, embankmentconstructionactivities, and stormwaterfacility construction.

5.2.3.1 Goals, Objectives, and Design Criteria

To replace the functions of existing channels, four replacement drainage channel areas will be
designed along the west side of the perimeter roadway at the base of the fill embankment. The
goals of thismitigation actionare listed below anddescribedin Table 5.2-11.

• The replacement drainagechannels will provide adequate flow (100-year flow) conveyance
functions.

• The replacement drainagechannels will collect seepage from the embankment to maintain
base flows in Miller Creek and hydrology of down slope wetlands.

• The replacement drainage channels will provide open channel lengths equivalent to the
existing drainage channels lengths.

• The replacementdrainagechannelswill be planted with a vegetated buffer to provide shade
to enhance water quality in Miller Creek and other wetlands. --

Table 5.2-11. MRigation goals, design ob|ectives, and design criteria for replacement drainage channels.

Design Objectives Design Criteria

Goal 1: The replacement drainage channels will provide adequate flow conveyance functions (100-year flow)

Provide channel flow capacity for Construct the replacement channel to convey the 100-year, 24-hour design
expected runoff, storm.

Channel depths will be a minimum of 2 R deep with side slopes of 3:l or flatter,
or if slopes are steeper, log and rock weirs will protect channel banks.

Goal 2: The replacement channel will collect seepage to maintain base flows and wetland hydrology

Integrate channel into embankng.nt Construct channel down gradient and hydrologically connectedto the drainage
drainage layer so groundwater can be layer of the embankment.
collected.

Convey water to riparian wetlands down Direct water m drainage channels to discharge points in or adjacent to riparian
slope from the embankment, wetlands along Miller Creek (Wetlands A13, 18, 37, 39, 44a, and A9).

Goal 3: The replacement channels will previde an open channel of equivalent length as the existing channel

Construct new channels with equivalent Construct new channels with a minimum length of 1,290 ft.
length, substrate, and streamside
vegetation. Channel substrate will be stable, and have slopes of less than 3:1. Where steeper

channel slopes are required, protect from downcutting with log weirs.

Goal 4: Plant a vegetated buffer along the length of channel to provide shade which will enhance water quality

Provide a vegetated buffer along the Plant native shrubs at greater than 2,100 individuals per acre along channel
length of the mitigation channel, banks.

Plant native trees greater than 280 trees per acre along channel banks.

Natural Resource Mitigation Plan 5-101 December 2000 _-_

Seattle- Tacoma International Airport 556-2912-001 (03)
Master Plan Update _:_r_,ea_t_s:91.,olv_,p_L, ooo_ _,_,_Bz_

AR 009838



I I \, " _ SedimentationPond

\

I .. - - _ PumpingFacility

'" "/"'\' """ K/_//I/_/./_I FillEmbankment
: / ii .

• =""':i_:;: "' :-:' " I I ReplacementDrainage

i " Channel

. ./

,I i '=:'..:''.,...,.::"_: _'. " _,.,. . _\..,/ , - ChanneITemp°ra_Drainage

..!:..,....._;:• :l '.:.' . . _ ".; = .... DrainageCollectionSwale
• .'.. ,'::. ," _ "/,

:? 1
• '......".... . .1 - ' \ -_ : .............. ToeofEmbankment

.°°.. ...-

_ • Wetland

o

80UTHleOTH8T....

./..f ....
. .:t,,::.i-i/:

SEGMENT A REPLACEMENT i.._" :i"..:'•"" _ ;_.: ,_._.;.
, DRAINAGE CHANNEL, 600 FT, ."

/ (SEE APPENDIX D SHEET C5)
t"\ _. ,,

• --./" .f

_ ""
• ./''

\ ',,. \ x .
I . _-:'_ , , , .

° I \ )

"\ .

/ _ "-" " _'" .. ,, -. ..

/ i!SEGMENT B

REPLACEMENT DRAINAGE -(: "_:*.
CHANNEL, 400 FT. (SEE " - .u

APPENDIX D SHEET C5) x.

MSE

RETAINING WALL

I EEL FIG. 5.2-16
r
I

I f _I
1

. u

" [i "i

i .
/

i i sl_,,e.E.=-_e

• \
SEGMENT C / : ..-.

I REPLACEMENT DRAINAGE " ._ /

i CHANNEL, 250 FT. (SEE _'APPENDIX D SHEET C6) I..

B

kREPLACEMENT DRAINAGE

CHANNEL, 160 FT. (SEE ,/ '"\

APPENDIX D SHEET C6) _ \\' .'_.: .:,
DRAINAGE
8WALE _r " " _ " "

j, .. •

/ 7 , ,.

_ o'_

o ,

FILE: 29120301 _ff3.2-I 4,DA11[: 12/14//00

0 Source: HNllJ Figure 5,2-14

o o_ ! G Location of Replaoement Drainage

= V-1
CO 0 1 2 o' Channel and Swales along the West SideGO
t,D ScaleinFeet of the Third Runway Embankment



5.2.3.2 Mitigation Site Description

The replacement channels will be located in areas that are currentlypredominantlyresidential
lawns, uplandforest, or emergentwetlands. The replacement drainagechannelswill be constructed
on the west side of the perimeterroad that will run immediately west of the new embankment for
the thirdrunway (see Figure 5.2-14).

5.2.3.3 Ownership

The Port owns the property where the replacement drainage channels will be relocated.

5.2.3.4 Rationale For Selection

The drainagechannel mitigation replaces the water conveyance functiom of the channels that will
be impacted by the project. Replacement drainagechannels will be constructed as close to the
original channel location as possible. The existing channels currently convey water from the
hillslope to the west of STIA to downgradient wetlands and Miller Creek. The channels are
designed to ensurethat the dischargeof water to wetlands adjacentto Miller Creekcontinues.

5.2.3.5 Constraints

There are no constraints that affect implementation of the planned mitigation action.

5.2.3.6 Ecological Assessment of the Mitigation Site

The replacement channels will be located in areas that are currently residential, upland forest, or
emergent wetlands. A detailed description of ecological conditions at these sites is given in the
Wetland Delineation Report (Parametrix2000c).

5.2.3.7 Replacement Drainage Channel Mitigation Design

A permanentdrainagecollection swale will be constructedat the toe of the embankment to intercept
surface water runoff from the embankment, which will be directedto the stormwater facilities. The
replacement drainage channels on the west side of the security road will receive water from the
underdrain system that will collect water infiltrating into the embankment or from the collection
swale at the base of the embankment (see Figure 5.2-14 through 5.2-16; Appendix D, Sheet C3.1).
The replacement channels will then directthis water to down slope wetlands.
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During construction of the embankment and retaining wall west of the third runway, the collection
swale will collect construction runoff from the outermost portion of the embankment and route the
water to a sedimentation and water treatment facility. ARer construction of the embankment and

retaining walls is complete, the collection swale will be retained to intercept surface water runoff
from the embankment and direct it to the replacement drainage channels via culverts under the
perimeter road. The replacement drainage channels (a minimum of 1,290 linear fl) will convey
groundwater and seepage from the embankment and runoff water to adjacent wetlands (see Figure
5.2-14; Appendix D, Sheet C3, and Sheets C5 through C8).

Channel Size and Slope

The drainage channels will be designed to convey the 100-year peak flow rate. The maximum flow
depth in the channel will be determined by anticipated flow conditions; the channel depth will range
from 2 to 4 ft with 3:1 side slopes. The bottom width will be controlled by the flow minimum
design depth (0.5 fl) and channel slope, but will be a minimum of 3 ft wide. Check dams, log weirs,
or channel widening will be used to prevent erosion, sedimentation, scouring, and downstream

deposition impacts.

Discharge Points

The drainagechannelswilldischargeintoselectedwetlandstomaintainwetlandhydrologyand

baseflowsinMillerCreek(i.e.,WetlandsA13, 18,37,39,44a,and Rg; AppendixD, SheetsC4
throughC7). At thedischargepoints,thechannelswillbe designedtopreventerosionorscouring
impactsin thereceivingchannelor wetlandsthroughthe use of dispersaltrenchesor similar
construction. These designs will include installing log weirs and/or bank stabilization (i.e., live
stakes, branch packs) at discharge points to prevent erosion.

Groundwater Seepage and Hydrology

Existing channels convey seepage and stormwatcr to downstream wetlands and Miller Creek. The
replacement drainage channels will collect seepage water that discharges from the embankment and
distribute it to downslope wetlands using rock bcrms or infiltration swales. The hydrology of
wetlands down slope of the new embankment will be monitored following construction to ensure
that wetland hydrology is maintained.

5.2.3.8 Implementation

The replacement drainage channel will be constructed as part of the stormwater facilities for the
third runway embankment. Channel construction and planting of the vegetated buffers will be
coordinated with construction of the embankment and stormwatcr facilities, the Miller Creek

riparian wetland and buffer enhancements, and temporary restoration of wetland impacts.
ImplementationofthereplacementdrainagechannelisdescribedinSection5.2.5.

Landscape Plan

The landscape plan for the replacement channels has been designed to be consistent with the Port's
WHMP. The side slopes and buffers along the channels will be planted with native vegetation to
provide shade. The vegetation will also contribute organic matter to the drainage channels and
ultimately to Miller Creek. The vegetated buffer will extend fi'om the edge of the channel to
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approximately10 it west of the security road (see Figures 5.2-15 and 5.2-16; Appendix D, Sh_ts
C5 and C8). This distance is designed to provide a minimumof 5 it of unvegetated areaon either
side of theperimeter fence as rcxluiredfor airportsecurity. Native plant species that will not attract
hazard wildlife (see Table 5.1-12) will be planted adjacent to the channel.Monitoring and
Performance Standards

The drainage channels will be monitored consistent with the monitoring approach, methods,
schedules, and reportingoutlined in Chapter4. Hazardwildlife will be monitored consistent with
thePort'sWHMP (Portof Seattle2000). Monitoringand performancestandardsforthe
replacementdrainagechannelswillevaluatenotonlythefunctioningofthedrainagechannels(flow
conveyance,stabilityofsubstrate,evidenceoferosion)andthevegetatedbuffers,butthehydrology
ofdownslopewetlandsaswell.Specificperformancestandards,typesofparameterstoevaluate,
andcontingencymeasuresforthereplacementdrainagechannelsareprovidedinTable5.2-12.
Replacementdrainagechannelswillbemonitoredfollowingthescheduleandmethodsprovidedin
Table5.2-13.

Hydrology

The replacement drainagechanneldesign provides surface water to support the hydrology of down
slope wetlands to ensure that existing wetland functionsare maintained. The depth and duration of
soil saturation will be monitored periodically during the 10-year monitoring period in wetlands
between the embankment and Miller Creek (i.e., Wetlands 18 and 37). Groundwatermonitoring
will use standardgroundwater monitoring wells installedin the wetlands between the embankment
and Miller Creek. Groundwater levels will be monitored monthly for the first 5 years of the

monitoringperiod, and then every othermonth for the remainderof the monitoringperiod. Specific "
performance standards and contingency measures for maintaining hydrology in down slope _
wetlands areincluded in Table5.2-12.

Vegetation

Vegetation in the drainagechannelbuffers will be monitoredto evaluateplant survival, nativeplant
cover, invasive species cover, plant density, and overall health and vigor consistent with the
approachoutlined in Chapter4.

5.2.3.9 Site Protection

The channels will be protected from adjacent airport development by fencing and signs that
designate the area as permanently protected mitigation sites. The area will be covered by the
restrictivecovenants draftedto permanently protect the mitigation sites (AppendixG).
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5.2.3.10 Maintenance and Contingency Plans

Routine maintenanceand contingencymeasureswill be implemented for the replacement drainage
channels consistent with the overall approachoutlined in Chapter4.

Specific contingency measuresfor the drainagechannelsareprovided in Table 5.2-12. If flow rates
and hydrology are substantiallydifferent from the design flows used to develop this plan, the
channelsmay not function as designed and the channel section can be modified by:

• Widening the base flow channel to reducevelocities and improve capacity

• Narrowing the base flow channel with logs or boulders to increase base flow depth and
velocity

• Widening the flood flow portion of the channel (above 0.5 fl) to improve capacity and
reducevelocity

• Adding log weir steps--to flatten stream slope, reducing velocity and increasing base flow
depth

• Adjusting discharge points to Wetlands A13, 18, 37a, 39, 44a and R9 or other wetlands as
necessary

5.2.4 Wetland Restoration Plan for Temporary Construction Impacts

Construction of the third runway embankment will result in some temporary wetland impacts
(described in Section 5.2.4.2). Temporary impacts to wetlands are those that do not involve
permanent filling or excavation, and include clearing of wetland vegetation; use of a wetland for
temporaryconstructionaccess roads, staging areas,or temporarystormwatermanagement ponds; or --
minor disturbancesassociated with placement of barrierand sediment fencing. Temporaryimpacts
will last 1 to 5 years. A maximumof 2.05 acres.of wetlands (including 1.15 acres of forest, 0.46
acres of shrub,and 0.44 acres of emergent wetland) may be impacted temporarilyby construction
activities (Table 5.2-14). However, not all of these wetlands will necessarily be impacted by
construction activities. During construction,all practicable means will be used to minimize and
avoid temporary impacts, for example by reducing staging area or access road footprints,
minimizing pond sizes, or re-routing access roads. Therefore, actual temporary construction
impacts may be less than 2.05 acres. All wetlands temporarilyimpacted by construction activities
will be restoredand monitoredto ensureperformancestandardsaremet (Table 5.2-15).

Following construction, wetlands temporarily impacted by cleating or filling will be restored by
removing all temporary fill material, re-establishingpre-disturbanceconditions, and planting with
native forested and shrubvegetation. Wetlands with only minor disturbances that do not involve
clearing of vegetation orfilling (e.g., sediment fencing placed along the edge of a wetland) will be
restored by removing sediment fencing, removing any other construction debris, and replacing any
wetland vegetation disturbedby these activities.
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Table 5.2-14. Summary of wetlands subject to temporary eonstruetion-ralated impaetL

Total Temporary Vegetation Type Impacted(acres)
ImpactArea

Wetland Classification _ (acres) Forest Shrub Emergent

Runway Safety Area Extension
4 Forested 2 0.20 0.20 0.00 0.00

5 Forested/Shrub 2 0.20 0.10 0.10 0.00

9 Forested/Emergent O.16 O.11 0.00 0.05

Third Runway

18 Forested/Shrub/Emergent 0.22 0.04 0.07 0.1 l

37 Forested/Shrub/Emergent 0.71 0.50 0. lO 0.1 l

44a Forested/Shrub 0.28 0.18 0.10 0.00

A 1 Forested/Shrub/Emergent2 0.05 0.01 0.01 0.03

A12 Shrub 0.03 0.00 0.03 0.00

A13 Forested 0.01 0.01 0.00 0.00

R2 Emergent 0.02 0.00 0.00 0.02

South Aviation Support Area

52 Forested/Shrub/Emergent2 0.17 0.00 0.05 0.12

TOTAL 2.05 1.15 0.46 0.44

All wetlands are palus_ine, basedon USFWS wetland classificationsystem (Cowardinet al. 1979).
2 Temporaryimpacts will be limited to installation of sediment fencing and other standardBMPs such as temporary

seeding, strawmulch, interception swales, etc.

Table 5.2-15. Mitigation design objectives and criteria for restoration of temporary wetland impacts.

Goal and Design Objectives Design Criteria

Restore wetlands to pre-constmction Gradeareasto pre-constructionelevations if pre-constructiongradeshave
conditions, been modified, amendsoils with topsoil.

Provide wetland hydrology appropriate Gradeto reestablishpre-conslructionhydrology. If removal of fill and/or
for each wetland vegetation cover type. gradingdoes not re-establish wetland hydrology, waterfrom the

replacementdrainage channelswill supplementhydrology.

Re-vegetate impactedwetland areas. Restore impactedareaswith native forest vegetation. Emergentwetland
communitieswill be replanted with forestvegetation to increase wetland
functionsand reducepotential use by waterfowl.

Stabilize soils in upland areas adjacentto Disturbedgroundwithin 50 fl of the wetlands will be hydroseeded or
restoration areas, otherwise stabilizedto prevent erosion impacts to the wetland.

5.2.4.1 Goal, Objectives, and Design Criteria

The primary goal of this plan is to ensure no net loss of wetland functions by restoring wetlands
temporarily impacted by construction activities to their pre-construction size with an overall
increase in function (e.g., replacenon-nativeemergentvegetationwith native forestedvegetation).
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Design objectives anddesign criteriawere developed (see Table 5.2-15) to ensure that restoration
goals have been met atthe end of the 10-yearmonitoringprogram.

5.2.4.2 Wetlands Site Description

A total of 11 wetlands (see Table 5.2-14) may be temporarily disturbed by MPU project
' construction activities (see Figure 3.1-3; Appendix D, Sheets C2 and C3 through C7). These

wetlands lie within three generalprojectareas: the RSA and South 154thStreetrelocation, the third
runwayembankment and the SASA. Wetlands subject to temporary construction related impacts
are listed in Table 5.2-14. A complete description of these wetlands is included in the Wetland
Delineation Report (Parametrix 2000c).

Runway Safety Areas and South 154_ Street Relocation

Wetlands 4 and 5 are located near the north end of the existing runways where required RSA
extensions will be built. As part of the safety extensions, South 154th Street will be relocated
several hundred feet to the north, adjacent to these wetlands. Temporary disturbance to small
portions of Wetlands 4 and 5 (about 0.40 acre) could result from placement of silt fences and
requiredtemporaryerosion and sedimentcontrol actions.

Third Runway Embankment

Eight wetlands occur near the edge of fill for the third runway embankment. Temporary
disturbance will occur in portions of Wetlands A1 (0.05 acre),A12 (0.03 acre), A13 (0.01 acre), R2
(0.02), 18 (0.22 acre), and 44a (0.28 acre)outside the area of permanentfill During the relocation _-"
of South 154th Street, portions (0.16 acre) of Wetland 9 will be temporarily disturbed by
construction activity. Minor disturbancecould occur in limited portions of these wetlands as a
result of installing silt fences aroundthe constructionarea.

In additionto the impacts describedabove, approximately0.71 acre of Wetland 37a will be directly
disturbed from the construction of temporary stormwater management facilities, including a
detention pond. The pond will be used to temporarily store construction stormwaterthat is pumped
to an upland sedimentation pond. These stormwaterfacilities will be removed and the wetland area
restored after the completion of the third runway. Permanentstonnwater facilities will be located
outside of wetland areas.

South Aviation Support Area (SASA)

Wetland 52 (i.e., Tyee Pond) is adjacentto the SASA project. Temporary impacts (approximately
0.17 acre) may occur during construction of the taxiway connecting the SASA to the airfield.
Impacts to the wetland could include minor sedimentation or soil disturbance resulting from
construction.

Temporary Impacts Resulting from Mitigation Projects

Approximately 38.8 acres of wetland area(in both on- and off-site mitigation areas)will be subject
to enhancementand restoration activities such as grading,weed control,and planting (see Table 3.1-
4). In general, these activities occur to Category 1TIor Category IV wetlands that arc farmed or
dominated by non-native vegetation. For example, approximately3.74 acres of Wetland A1, a
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Category II riparian wetland, would be temporarily disturbed by construction associated with the
relocation of Miller Creek, floodplain grading, and planting. Two emergent Category HI wetlands
at or near the off-site mitigation area in Auburn, Washington (see Chapters 4 and 7) will be altered
by the placement of temporary construction access roads. All of these wetlands will be enhanced or
restored by the proposed mitigation actions, with an overall increase in wetland function resulting
from the mitigation action. These actions are described in detail in the sections discussing the
individual mitigation projects.

5.2.4.3 Rationale for Selection

Those wetlands temporarily impacted from construction activities will be restored on-site.
Mitigation of temporary impacts provides the opportunity to erLhance or restore functions in
wetlands that are currently degraded. Following mitigation of temporary impacts, these wetlands

will be vegetated with native forested and shrub wetland species, and wetlands will be protected by
50-t-wide upland buffers where possible.

5.2.4.4 Constraints

No significant constraints have been identified that would preclude implementing restoration plans
for temporarily impacted wetlands.

5.2.4.5 Ecological Assessment of the Mitigation Sites

Ecological conditions in the temporarily impacted wetlands are discussed in detail in the Wetland
Delineation Report: Seattle-Tacoma Internationa Airport Master Plan Update Improvements
(Parametrix 2000c). A general description of existing conditions in these wetlands is included in
Chapter 2 of this report.

5.2.4.6 Temporary Impact Mitigation Design

Mitigation of temporary impacts varies on the nature of the impact, and specific mitigation plans are
included in Appendix D. On completion of construction, all fill material and any construction
material, equipment, or debris will be removed from the wetland. The area will be regraded if
necessary to re-establish pre-disturbance topography. Hydrology will be re-established, if impacted,
by directing seepage from the fill slopes to the wetlands via the replacement drainage channels. If
necessary, tilling or discing of the soils to loosen compacted soils and addition of soil amendments
will ensure a suitable planting medium. Native forested and shrub wetland vegetation will be
restored by planting species such as Sitka spruce, black cottonwood, westem redcedar, Pacific
willow, Oregon ash, Pacific ninebark, and Sitka willow (Figures 5.2-17 and 5.2-18).

Wetlands with temporary impacts that do not include clearing of vegetation or temporary filling
(i.e., installation of sediment or barrier fencing) will be restored by removing all construction

materials or debris. Vegetation disturbed by construction activities in these areas will be replaced.
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Finally, any areas outside of wetlands or wetland buffers that are disturbed by construction will be
hydroseeded with a standard erosion control seed mix to stabilize the soils and prevent erosion.
Hydroseeding will also provide ground cover and reduce the amount of habitat available for non-
native weedy species that could affect the success of the wetland mitigation sites.

Mitigation plans for temporary wetland impacts will be coordinated as needed with the mitigation
actions for the adjacent Miller Creek wetland and riparian buffer enhancement projects (Sections
5.2.1 and 5.2.2).

Wildlife Considerations

Planting plans developed for the temporary impact mitigation are similar to those developed for the
Miller Creek wetland and riparian buffer enhancement projects. These plans are consistent with the
Port's WHM and include species that are not likely to attract hazard wildlife (see Table 5.1-12;

Appendix D, Sheet L1).

Landscape Plan

Specific landscape plans for temporarily disturbed wetland areas are shown in Appendix D, Sheet
LI. A typical planting plan (see Figure 5.2-18) shows how the wetland areas will be replanted after
construction is completed.

Expected Hydrology

All temporarily impacted wetlands will be restored to pre-disturbance conditions (including
topography) and therefore it is anticipated that hydrology in the restored wetlands will be similar to
pre-construction conditions. The replacement drainage channel system is designed to ensure that
hydrology in wetlands down slope of the embankment will be maintained. Performance standards

and monitoring for wetlands down slope of the embankment are provided in Tables 5.2-11 and
Table 5.2-12.

5.2.4.7 Performance Standard and Contingency

Performance standards, t3_pes of parameters measured, and contingency measures for temorary
impact mitigation are listed in Table 5.2-16. The monitoring schedule for temporarily impacted
mitigation sites is provided in Section 5.2.4.9.

5.2.4.8 Implementation

Temporary impact mitigation projects will be coordinated with third runway construction activities,

as well as with Miller Creek riparian wetland and buffer enhancement projects. Implementation of
the replacement drainage channels and the temporary impacts mitigation is described in Section
5.2.4.12.
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5.2.4.9 Monitoring and Performance Standards

The overall monitoring approach for the temporary impact mitigation will be consistent with the
monitoring approach outlined for all MPU mitigation projects in Chapter 4 of this report.
Monitoring tasks specific to the temporary impact mitigation projects are described in this section.
Performance standards, methods and parameters, and contingency measures for the temporary
impact mitigation are listed in Table 5.2-16. The monitoring schedule for temporarily impacted
mitigation sites is provided in Table 5.2-17.

Table5.2-17. Monitoringscheduleforrestorationof temporarywetlandimpacts.

Dam CollectionYear

Feature Activity Frequency 0 1 2 3 4 5 6 7 8 9 10

Wetland Groundwater Monthly X X X

hydrology monitoring Oncewinter,late X X X X X X X X
spring/early
summer,andfall

Vegetation Vegetationsampling Oncelate spring X X X X X X X
communities orearlysummer

Hydrology

Monitoring of temporarily impacted wetlands, as well as wetlands between the embankment and

Miller Creek will focus particularly on evaluating wetland hydrology. To ensure that performance
standards are met, and to aid in determining appropriate contingency measures, monitoring will
include a pre-construction topographic survey and groundwater monitoring. A topographic survey
of all wetlands within the temporarily impacted area will be conducted before grading for the
runway embankment. This survey will be used as a baseline to re-establish pre-construction
contours. Shallow groundwater monitoring wells will be installed within restored wetlands

following mitigation regrading and planting. Groundwater levels will be monitored monthly to
determine presence of wetland hydrology sufficient to maintain existing or planted vegetation.

Vegetation

Temporarily impacted wetlands that are replanted will be restored as palustrine forested wetlands
and therefore will be monitored for at least 10 years. Vegetation will be monitored using the
approach outlined in Table 5.2-16.

5.2.4.10 Site Protection

Areas subjected to temporary impacts will be protected as established in the restrictive covenants

(Appendix G) and other federal, state, and local regulations that protect wetlands.
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5.2.4.11 Maintenance and Contingency Plans

Routine maintenance and contingency measureswill be implemented for the temporarilyimpacted
mitigation sites consistent with the overall approachoutlinedin Chapter4.

Contingency measuresfor each performancestandardfor the temporaryimpact mitigation projects
are listed in Table 5.2-16. Contingency measureswill be consistent with the adaptivemanagement
approach outlined in Chapter4.

5.2.4.12 Implementation of Replacement Drainage Channel and Temporarily Impacted
Mitigation Projects

The locations of the wetlands subjectto temporaryimpacts and dra_ge channelmitigation sites are
shown in Appendix D. Implementationof mitigation activities fortemporarilyimpacted wetlands is
dependent on phasing for the constructionof the thh-drunwayembankment and decommissioning
of temporary stormwater detention ponds for the runway embankment construction. Drainage
channelconstructionwill occur before and duringconstnlction of the embankment (approximately
2000 to 2005). Temporarywetland impact restorationwill occur immediately after completion of
individualprojects impactingwetlands (i.e., South 154_ Streetrelocation embankment).

Prior to the startof construction, a pre-constructionmeeting between the contractor,engineer, and
wetland scientist will determine the exact areasneeded for constructionactivities. These temporary
construction impact areaswill be located to avoid and minimize impacts to wetlands. Construction
limits will be clearly marked in the field to avoid impacts to wetlands outside the temporarily
impacted areas.

On completion of construction, all construction debris and equipment will be removed fi'om
temporarilyimpacted areas. Any temporaryaccess roads will be removed. Any fill materialwill be
removed. Temporarily impacted areaswill be returnedto pre-disturbanceconditions and drainage
channels will be gradedper specifications (Appendix D, Sheets L1 and C9). Soils that have been
compacted by constructionactivities will be deepripped if necessary,and will be tilled to a depth of
10 to 14 inches to provide suitable conditions forplanting. Disturbed areas will be hydroseededto
stabilize the soil and native plant species installed to establish forested wetland vegetation
(Appendix D, Sheets L1 and C9). Planting will occur during the early fall following temporary
mitigation or drainage channel construction. Sediment and erosion control measures may be
removed 1 full year after planting if these sites are stable. Replacement drainage channel buffers
will also be planted with native trees and shrubs. Temporarily impacted and drainage channel
mitigation sites will be momtored annually for a period of 10 years to ensure they are meeting
performance standards.

5.2.5 Miller Creek Basin Trust Fund for Watershed Rehabilitation

To provide opportunities for additional restoration projects in the Miller Creek basin, the Port will
establish a trust fund to support watershed rehabilitation projects. The trust fund will focus on
portions of Miller Creek not owned by the Port, and where the Port is unable to independently
implement stream enhancement projects. The Port will make these trust funds available and defer
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to other governmental agencies or interested groups in the selection of appropriate projects.
Restoration or enhancement projects support_l by the trust fund arc independent of the
environmental review and pen'nit process for MPU projects (e.g., CWA 404/401, HPA), and would
not be covered by any permit conditions on Port MPU construction or mitigation projects.

5.2.5.1 Goal

The goal of this mitigation action is to provide a funding source to local agencies and groups to
enhance instream or riparian habitat for salmonids and other aquatic organisms in the Miller Creek

basin. The trust fund provides an opportunity to involve the local community and community
groups (i.e., Trout Unlimited) in planning meaningful restoration for Miller Creek.

5.2.5.2 Description

The trust fund for watershed restoration will provide $150,000 for restoration projects in the Miller
Creek basin. Potential projects eligible for fimding by the trust fund are based on information

provided in the Stream Survey Report for Miller Creek (Appendix F of the Final EIS for the Master
Plan Update Projects [Port of Seattle 1997]). The projects identified below are a preliminary list
and are proposed to address habitat problems in Miller Creek identified in the stream survey.
Examples of projects eligible for full or partial funding could include instream fisheries habitat

improvements similar to those proposed for Miller Creek in this plan (see Figures 5.2-8 through 5.2-
11), riparian buffer enhancement, removal of fish passage barriers, and removal of failed septic
systems.

While specific projects are not selected, a suite of potential projects is identified with their

respective goals, general performance standards, and general monitoring requirements. Additional
planning and engineering of selected projects will result in specific project designs, performance
standards, monitoring requirements, and contingency measures.

The trust fund will have a sunset period of 2 years, with the 2-year period beginning once permits

are issued for the MPU projects. If after a 2-year period trust fund projects are not designed and
environmental permits sought, 9 the Port will use the money to implement projects in the Miller
Creek basin that would provide water quality or aquatic habitat benefits. The projects to be
implemented will be at the discretion of the Port, but with approval from Ecology and ACOE.

5.2.5.3 Eligibility

The Port, or the designated administrator of the trust fund, will consider requests for monies from
the watershed trust fund to implement stream habitat enhancement projects. Requests must be made
by King County, City of SeaTac, City of Des Moines, City of Burien, City of Normandy Park,

special districts, tribal governments, non-profit organizations, or combinations of such governments
through inter-local agreements. Organizations requesting funding must comply with general
liability insurance requirements established by the Port.

9
Project proponents will be responsible for obtaining all federal, state, and local permits required to implement habitat

enhancement projects.
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Key criteriato be used to evaluateproposalsto implementprojects in Table 5.2-18, as well as other
projects within the watershed,are:

• A demonstrated benefit to salmon or aquatic habitat without creating significant avian
wildlife habitat within 10,000 ft ofnmways at STIA.

• Consistency with watershed management plans, or with prescriptions/recommendatious
identified using watershedanalysis or stream assessment procedures.

• Clearly defined project goals, implementation plans, performance standards, and post-
project monitoring.

• Preference for resolving underlying causes of problems rather than treating symptoms.

• Cost-effectiveness.

5.2.5.4 Implementation

The Miller Creek Basin Committee, the King County Watershed Coordinator, or other responsible
entity will administer the fund. The administrator will establish eligible project criteria, create
application forms, set project cost limits, and set implementation andmonitoring requirements. The
Port will review and approve all project goals, plans, performance standards, and monitoring
requirements to enhance ultimate success of the projects.

5.2.5.5 Site Protection

Site protection measures for enhancement projects will be coordinated with property owners and the
fund administrator.

5.2.5.6 Monitoring and Contingency Plans

The fund administrator will review project design, implementation, and the as-built plans to verify
that intended benefits have been built. Contingency actions associated with establishment or
operation of the fundwill be reviewed with the Port,ACOE, Ecology, and the fund administrator.
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5.3 DES MOINES CREEK BASIN RESTORATION PROJECTS

MPU improvement projects will result in approximately 3.88 acres of permanent wetland impacts in
the Des Moines Creek basin (Borrow Area 1, Haul Road, and SASA; see Table 3.1-2). These
unavoidable impacts will result from the development of the SASA and excavation activities in the
borrow areas. Therefore, to mitigate for these impacts in the Des Moines Creek basin, the Port
proposes restoration and enhancement projects designed to increase wetland function, enhance
aquatic habitat, and improve stream conditions within Des Moines Creek. These mitigation projects
are designed to ensure that new wildlife hazards are not created near the airport. This integrated set
of projects is designed to meet the following overall objectives:

• Restore wetland functions to a portion of the Tyee Valley Golf Course by restoring a native
wetland shrub community.

• Enhance aquatic habitat and improve stream functions by restoring a forested riparian buffer
along a 870-tt of the west branch Des Moines Creek, also located on the Tyee Valley Golf
Course.

• Establish a $150,000 trust fund for restoration projects located in the Des Moines Creek
basin.

• Provide for additional stream enhancement projects and local restoration efforts.

To provide additional protection to Des Moines Creek, the Port will plant a 100-fl buffer along Des
- Moines Creek from the edge of the wetland mitigation site at the Tyee Valley Golf Course south to

the proposed South Access Freeway ROW. This buffer is not included as mitigation credit for
project impacts, but is an action the Port will take to provide additional protection to the aquatic
habitat in Des Moines Creek.

5.3.1 Mitigation Plans

Projects in the Des Moines Creek basin are designed to mitigate for unavoidable project impacts to
wetlands and aquatic resources by restoring wetland and stream functions. To mitigate for wetland

impacts and improve aquatic habitat in the Des Moines Creek watershed existing emergent wetland
at the Tyee Valley Golf Course will be enhanced by establishing a native shrub wetland community

(Figure 5.3-1). Approximately 4.5 acres of wetland enhancement will occur in the Tyee Valley
Mitigation area and approximately 1.0 acre will occur rti the west branch Des Moines Creek buffer.

This mitigation will increase infiltration, reduce pollutant runoff, increase sediment retention,

improve nutrient cycling functions in the wetland, and improve water quality and habitat in adjacent
Des Moines Creek. Replacing the existing golf course turf grass by planting a native shrub

community will also decrease hazard wildlife attraetants within 10,000 fl of the airfield (as required
by the FAA), by reducing use of the golf course by waterfowl.

To enhance water quality and aquatic habitat in Des Moines Creek, approximately 5 acres of buffers
will be established along Des Moines Creek at the Tyee Valley Golf Course. A 100-11 buffer
(approximately 3.4 acres) will be enhanced on both sides of the west branch of Des Moines Creek

(see Figure 5.3-1) and approximately 1.7 acres within the Tyee Valley Golf Course Mitigation Area.
These buffers will be planted with native forested and shrub riparian vegetation. Species planted in

- the buffer will be selected to avoid attractants to hazard wildlife, consistent with the Port's WHMP.
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Enhancement of this buffer will increase infiltration in the buffer area; reduce sediment, nutrient,

and pollutant inputs to the stream; and provide shade, large woody debris, and organic matter inputs
to Des Moines Creek.

5.3.1.1 Goals, Objectives, and Design Criteria

The following section describes the goals, objectives, and design criteria identified for the Des
Moines Creek projects. Goals identified for this plan include:

. Establish a total of 5.5 acres of native shrub wetland in a currently degraded emergent
wetland (i.e., golf course turf) to improve water quality, fish habitat, and stream conditions
in Des Moines Creek (4.5 acres in Tyee Valley Golf Course Mitigation Area and 1.0 acre in
west branch Des Moines Creek buffer; see Table 4.1-3).

u Reduce hazard wildlife (e.g., Canada goose and other waterfowl species) use of the golf
course area by replacing turf grass wetland with shrub wetland.

u Improve water quality and aquatic habitat in Des Moines Creek by planting a 100-ft forested
buffer along both banks of an 870-ft section of Des Moines Creek.

Specific design objectives and criteria developed to ensure that the Des Moines Creek projects meet
mitigation goals are listed in Table 5.3-1.

Table 5.3-1. Mitigation goals, design objectives, and design criteria for wetland and buffer enhancement on the
Tyee Valley Golf Course.

Goals and Design Objectives Design Criteria

Goal 1: Enhance degraded wetlands to provide improved water quality and aquatic habitat functions to Des Moines
Creek

Enhance existing tuff-dominated wetland Plant 5.5 acres of the golf course wetland with native wetland shrub species
at the Tyee Valley Golf Course. (inlcude wetland area on left and right bank west branch Des Moines Creek).

Shrub and small trees planted density will be 3,375 individuals per acre

Goal 2: Reduce waterfowl use of the gnlf course area

Reduce habitat value of the mitigation area Plant are with shrub vegetation to discourage use of wetland by waterfowl.
for water fowl.

Goal 3: Improve water quality and aquatic habitat in Des Moines Creek by restoring riparian buffers.

Establish protected buffers 100 R wide Plant 100-ft-wide riparian buffers on each side of Des Moines Creek
riparian buffers. (approximately 3.38 acres of buffer area).

Plant native riparian forested and shrub plant species within the i 00-ft buffer
along Des Moines Creek.
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5.3.1.2 Mitigation Site Descriptions

Tyee Valley Golf Course

The Tyee Valley Golf Course is an active golf course located at the southern end of the STIA
runways (see Figure 2.1-1). The golf course occurs in the eastern portion of Wetland 28, an
approximately 35-acre wetland complex associated with the Northwest Ponds and Des Moines
Creek. The portion of the wetland associated with the Northwest Ponds (west of the golf course)
contains forest, shrub, emergent, and open-water wetland habitat. The golf course portion of
Wetland 28 contains an approximately 9.75-acre emergent turf-grass wetland. Wetland
enhancement will occur in emergent turf-grass wetland (see Figure 5.3-1). A detailed description of
Wetland 28 is provided in the Wetland Delineation Report (Parametrix 2000c).

Des Moines Creek

The west branch of Des Moines Creek originates at the Northwest Ponds or Wetland 28 (see Figure
2.1-3). The Northwest Ponds, located southwest of the existing runways between South 192nd
Street and South 196thStreet, were excavated as a source of peat by the previous property owners,
and subsequently incorporated into the airport's stormwater management system. The east fork of
Des Moines Creek originates in Bow Lake, east of the airport, and flows south, mostly via closed
pipes, to the Tyee Valley Golf Course detention pond (Tyee Pond; Wetland 52). From Tyee Pond,
the east branch flows through a culvert to join the west branch southeast of the proposed wetland
mitigation site (see Figure 5.3-1). South of the confluence, Des Moines Creek flows through theth
Tyee Valley Golf Course to South 200 Street and then generally south to Puget Sound

5.3.1.3 Ownership

The Port owns the property in the Des Moines Creek mitigation areas (i.e., golf course, buffer zone
of Des Moines Creek). The golf course is currently leased to a golf course operation, which will
cease before implentation.

5.3.1.4 Rationale for Selection

The Des Moines Creek mitigation projects provide an opportunity to mitigate for wetland impacts
on-site in the Des Moines Creek basin. Mitigation will occur through restoring portions of a historic
peat wetland adjacent to the upper reaches of Des Moines Creek, enhancing riparian buffers along
Des Moines Creek, and mitigating for potential indirect impacts to wetlands down slope of the
projectarea.

Historic land uses resulted in converting a native peat wetland to a golf course, as well as replacing
forested wetlands and riparian areas along Des Moines Creek with open turf grass areas or areas of
non-native invasive species. These alterations have degraded aquatic habitat in Des Moines Creek,

increased sediment and nutrient inputs to the stream, and removed the buffering influence of
riparian vegetation. Using the Tyee Valley Golf Course as a mitigation site provides a unique
opportunity to enhance an existing wetland and restore a native wetland shrub habitat adjacent to a
salmon-bearing stream. This mitigation site also provides the opportunity to improve the aquatic
habitat of Des Moines Creek by reducing pollutant runoff, increasing sediment retention, and
increasing nutrient cycling by restoring both wetlands and riparian buffers along the stream.
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Finally, the turf grass and seasonal flooding that occur on the Tycc Valley Golf Course attract a
large number of waterfowl (e.g., Canada geese and widgeon) that forage on the mown lawn of the
golf course. These waterfowl pose a threat to aircraft operation and safety, and establishing shrub
vegetation will eliminate waterfowl from portions of the golf course and reduce aviation hazards.

5.3.1.5 Constraints

Mitigation design for these projects is constrained by the proximity of the mitigation sites to the
airfield and runways. Proximity to the airfield affects the choice of plant species used in the design
to ensure that wildlife hazards are not created. The size of buffer areas is constrained by nearby
RSAs and embankments. Two separate and unrelated construction projects are also potential
constraints that have affected the design and implementation of the Des Moines Creek projects.

These projects are the King County Regional Detention Facility (RDF) proposed at the Northwest
Ponds and the Washington State Department of Transportation (WSDOT) SR 509 extension and
SouthAccessFreeway.

These constraintswillnot preventthe planfrom beingimplemented,but they couldaffect

implementationsteps(e.g.,constructionsequencing)or design(e.g.,protectivebarriersaround
mitigationplantings).Inaddition,concernshavebeenraisedby ACOE andEcologyregardingthe
hydrologyofthewetlandmitigationarea.Althoughthisisnota constrainton themitigation,these
concernsareaddressedinthissection.Finally,thereareno constraintson mitigationforindirect
hydrologyimpactsattheborrowareas.

Buffer Size

Site constraints preclude the installation of extensive forested buffers around the wetland mitigation
site. Within the wetland mitigation site itself, there are shrub buffers on the north side of the
enhanced wetland edge and the surrounding golf course (Appendix C, Sheet C2). On the south side,
100-ft buffers along Des Moines Creek will protect the wetland mitigation site and the stream.
Wetland buffers cannot be enhanced east of the wetland mitigation site because these areas are
within designated RSAs and runway embankment. In this area, emergency and non-emergency
access, flexibility to maintain or modify vegetation, vegetation height limits, and the flexibility to
maintain or supplement navigation equipment or other airfield facilities must be retained for the safe
operation of the airport. However, these restrictions will preclude high-impaet uses near the
wetland mitigation site, thereby providing an effective land use barrier.

Wildlife Hazards

The FA.A and USDA-WSD staff have evaluated the mitigation proposed for the Des Moines Creek

basin for potential wildlife hazards to aviation. These agencies have determined that the mitigation
results in a decrease in wildlife hazards near the airfield. New road construction (i.e., SR 509
extension and South Access Freeway) near the airport is not expected to increase wildlife hazards.
Overall, modification of waterfowl habitat through the Port's mitigation (planting of existing
emergent wetlands and buffers with shrub and forested vegetation) will reduce wildlife hazards.
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Site Hydrology and Relationship to the King County/Des Moines Creek Regional Detention
Facility

Hydrology

The Tyee Valley Golf Course wetland mitigation will occur on an existing peat wetland that
historically supported forested and shrub vegetation. Existing soils and hydrology on the site would
support forested or shrub wetland under existing conditions, in the absence of active measures to
maintain the emergent turf grass vegetation of the golf course. Existing wetland conditions at the
mitigation site are maintained by high groundwater and by precipitation during the winter months.
Grading will not be necessary to create the hydrologic conditions necessary to restore shrub
wetlands at the Tyee Valley Golf Course site because the site already has wetland hydrology
sufficient to support native shrub wetlands.

Regional Detention Facility

The Des Moines Basin Planning Committee identified a preferred alternative for the RDF in
November 1999. The objective of the RDF is to control erosive flows reaching Des Moines Creek

and thereby restore salmon habitat (King County Capitol Improvement Project Design Team 1999).
The proposal includes increasing storage capacity in the Northwest Ponds and some channel
reconstruction in Des Moines Creek to deepen the channel south of the wetland mitigation site.

Wetland hydrology of the mitigation site will not be affected by the operation of the RDF because
hydroperiods within the mitigation site will not be significantly affected by the RDF. The Tyee
Valley Golf Course currently is inundated by overbank flow fi'om Des Moines Creek to some extent

during flood events. The 100-year floodplain of Des Moines Creek (under existing conditions) is
entirely within the mitigation site, and within the boundaries of Wetland 28 (Appendix C, Sheet
C3). Construction of the RDF will result in a slight decrease in flooding on the mitigation site
because of proposed reconstruction of the stream channel adjacent to the mitigation and increased
water storage in Wetland 28.

Using data from the King County RDF plan (ICing County Capital Improvement Design Team
1999), King County compared current water levels on the mitigation site as a result of the 10-year,
25-year, and 100-year floods, with water levels predicted to occur during these flood events after
construction of the RDF. In all cases, water levels and the extent of inundation on the site are
somewhat lower with the proposed RDF than under cun'ent conditions (Appendix C, Sheets C3 and
C4). For example, under existing conditions without the RDF, 100-year flood elevations are
approximately at the 250.5-ft contour, while with the RDF, the 100-year flood elevations are a foot
lower, at the 249.5-fl contour. Under existing conditions, inundation by the 100-year flood at the
mitigation site is approximately 3.1 acres, while with the RDF in operation, the 100-year flood
would inundate approximately 2.1 acres. Therefore, construction of the RDF will slightly decrease
inundation of the site during flood events. However, because wetland hydrology on the site is not
driven by flood events, this decrease will not affect implementation of the mitigation plan. Even
with the slightly lower levels of inundation during flood events predicted after construction of the
RDF, the Tyee site will support the planned wetland shrub vegetation. The site will continue to

support wetland vegetation and hydrology because the ctment wetland is maintained by a high
groundwater table that results in saturated soil conditions, and not by overbank flooding.
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The preferred alternative for the RDF includes a berm adjacent to the west side of the Tyee Valley
Golf Course mitigation site and enhancement of a portion of Des Moines Creek south of the
wetland mitigation site (Appendix C, Sheet C2). The Port will protect the wetland mitigation site
from RDF construction by placing sediment fencing or other TESC measures, and orange barrier
fencing at the edge of the mitigation site to ensure that any potential impacts from construction are
avoided. Protection will include ecology blocks or rock gabions to protect the wetland mitigation
site during RDF construction activities to ensure that construction equipment does not enter the
wetland mitigation site or riparian buffer.

Riparian buffer enhancement (the area extending out a horizontal distance of 100 fi from the
OHWM of the stream or from the edge of riparian wetlands, whichever is greater), along Des
Moines Creek will be coordinated with construction of the RDF and will be planted by the end of
2004.

SR 509 Extension/South Access Freeway

The WSDOT SR 509 extension and South Access Freeway project will not constrain
implementation of the Port's mitigation plan in the Des Moines Creek basin. These two projects
involve extending SR 509 south of the proposed RDF and construction of an access road between
SR 509 and the airport terminal ramps. All wetland mitigation has been designed to avoid conflicts
with the preferred alternative for these projects.

The Port's proposed mitigation at the Tyee Valley Golf Course and along Des Moines Creek avoids

the preferred alternative for SR 509 and the South Access Freeway (Appendix G). Surface water
- runoff from these roadways can be collected, treated, and diverted to prevent runoff impacts to the

mitigation sites. Therefore, these projects would not affect the hydrologic or riparian functions
desired for the mitigation site.

5.3.1.6 Ecological Assessment of the Mitigation Area

Detailed additional descriptions of wetlands, Borrow Areas, and Des Moines Creek in the
mitigation projects area are provided in the Wetland Delineation Report (Parametrix 2000c).

Des Moines Creek

The west branch of Des Moines Creek originates at the Northwest Ponds, flows through the golf
course to the confluence with the east branch, and the mainstem then flows south to Puget Sound.
The channel and riparian zone of Des Moines Creek upstream of South 200 th Street have been

significantly altered as a result of golf course development. Des Moines Creek is on the 303(d) list
for fecal coliform of unknown origin. The channel substrate in the reach of Des Moines Creek
through the golf course is predominantly composed of sands and silts, with some scattered areas of

gravels and cobble, and some areas of heavy accumulation of fine sediments. Riparian vegetation
along Des Moines Creek in the golf course area is primarily turfgrass. Between the confluence and
South 200 thStreet, there is a riparian zone approximately 25 ft wide vegetated with trees and shrubs.
Existing riparian vegetation provides very little shade or organic matter inputs to Des Moines Creek.

Reduced use of the site by geese following conversion of the golf course to shrub wetland will

reduce inputs of fecal coliform and nutrients to the stream. In addition, planting the golf course with
native shrubs, as well as establishing a forested/shrub buffer along Des Moines Creek, will increase
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nutrient cycling and retention in the buffer and is likely to further reduce nutrient inputs to the
stream, r

Tyee Valley Golf Course Wetland (Wetland 28)

Historically, the Tyee Valley Golf Course was a peat wetland that was fanned until about 1970. At
this time, portions of the original wetland were converted to a golf course and stormwater
management ponds.

Vegetation

The proposed wetland mitigation site is located on an active golf course consisting primarily of
fairways, greens, and roughs. Several roadways used for emergency access or golf cart roads are
constructed on fill and cross the mitigation site. Vegetation on the Tyee Valley Golf Course is
predominantly non-native turf grasses (e.g., Pea sp., Agrostia sp.), with scattered patches of
coniferous and deciduous trees. No native wetland plant communities currently exist on the golf
course. Portions of Wetland 28 to the west of the proposed mitigation site are dominated by native
shrubs such as Pacific and Sitka willows and red elderberry ($ambucus racemosa), with some
scattered trees such as black cottonwood and red alder.

Soils

In the golf course area of Wetland 28, the wetland soil is primarily a black or dark brown histic peat
to a depth of greater than 18 inches. Small areas of the site consist of very dark gray silty loam
mineral soils, or very dark mucks and loams (Parametrix 2000c). Upland soils are very clark grayish
brownsiltylearns. _--

Hydrology

Hydrologywithinthewetlandismaintainedby a highgroundwatertable,occasionalfloodingfrom
Des MoinesCreek,andprecipitation.Wetlandhydrologyinthewesternportionofthegolfcourse
issupportedby groundwaterandsome overbankflowfromDes MoinesCr_k. Wetlandhydrology
in the easternportionof the wetlandis primarilymaintainedby shallowgroundwaterand
precipitation that perches above a relatively impermeable layer of clay. Groundwater seeps are also
found along the northern arm and in the southwest portion of the wetland. Soils in these wetland
areas are typically saturated to the surface during the fall, winter, and spring months.

5.3.1.7 Mitigation Design

Tyee Valley Wetland Mitigation

The design for the wetland mitigation site is to plant a minimum of 4.5 acres of the golf course area
wetland, which is currently dominated by non-native turfgrass, with native shrub species (see Figure
5.3-1; Appendix C, Sheets C2 and L1). Additionally, approximately 1.6 acres of upland area
adjacent to the wetland will be planted with native shrub species

Clearing and Site Preparation

The design for the wetland mitigation site does not include significant changes to site topography by
grading or excavation on the site. Prior to installing plants, culverts and golf cart roads will be
removed. Very minor grading may take place attendant to the removal of golf course roads and
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existing culverts. Appropriate TESC measures willbe installed prior to site preparation or clearing
activities to protect the adjacent wetland and stream.

Expected Hydrology

The wetland enhancement area typically would be saturated to the surface during the fall, winter,
and spring months. Soil saturation and wetland hydrology, which is maintained by high seasonal
groundwater levels, will not be affected by the mitigation design. As discussed previously under
Constraints, if the RDF is constructed, flood levels during storm events will be slightly lower than
they are now.

Landscape Plan

The planting plan consists of native shrub or small tree species that tolerate water level fluctuations,
tolerate saturated soils during the fall-spring months, are typically found growing in peat soils, and
are unlikely to attract significant numbers of avian wildlife (see Section 5.1.2.8; Appendix C, Sheet
C2 and L1). Species tolerant of such conditions include hardback and willows (Taylor 1993).
Pacific willow, Sitka willow, and hardback commonly occur in floodplain wetlands and are tolerant

of flooding and inundation for prolonged periods. Plants will be installed in patches of varying
species compositions and heights to provide the mosaic of vegetation heights that is consistent with

reducing hazard wildlife attractants (Port of Seattle 2000). A temporary irrigation system may be
installed in the drier portions of the golf come mitigation site to provide flexibility in planting
schedules and to optimize growth rates during the initial plant establishment phase. Irrigation
would use municipal water purchased by the Port.

Des Moines Creek Buffers

The reach of the west branch of Des Moines Creek south of the Tyee Valley Golf Course wetland

mitigation site will be enhanced by planting native riparian trees and shrubs along both banks of the
stream (Appendix C, Sheet C2). The riparian buffers l° will extend 100 fl from the OHWM of the
stream. Buffer plants will include black cottonwood, red alder, western red cedar, vine maple, and
Nootka rose.

A temporary irrigation system will be installed in the Des Moines Creek buffer to provide flexibility
in planting schedules and to optimize growth rates during the initial plant establishment phase.
Irrigation would use municipal water purchased by the Port.

5.3.1.8 Performance Standard and Contingency

Performance standards, variables to be evaluated (e.g., survival, cover) and specific contingency
measures for Des Moines Creek projects are included in Table 5.3-2 and the monitoring schedule is
presented in Table 5.3-3.

_0A buffer area will be designated around the Tyee Pond (Appendix C); however, no enhancement or mitigation credit is
sought for this area.
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5.3.1.9 Implementation of Des Moines Creek Projects

The Tyee wetlandmitigationandDes Moines Creekbuffer enhancementswill be coordinatedwith
constructionof the RDF. The Portwill protectthemitigationsites fi'omRDF constructionimpacts
by placing TESC measures and orangebarrierfencing at the edge of the mitigationsites. Ecology
blocks will be used to further protect the mitigation sites fi'om RDF construction impacts.
Inspections will take place throughout the mitigation construction period to ensure that plans are
being implemented as specified, permit conditions are met, and BMPs are installed and operating
properly.

A proposed implementation plan for Tyee Wetland Mitigation and Des Moines Creek buffer
commencements are presented in Table 5.3-4. Plants in both the wetland mitigation and riparian
buffer projects will be installed to reduce hazard wildlife attractants. A landscape architect or
wetland scientist will observe plant installation to ensure that plants are installed correctly and
accordingto the plans and specifications.

Plant materialused in the mitigation will be obtained from commercial nurseries. Nurseries will be
required to certify that the plant material is legally procuredand fi'om the appropriate geographic
source. The appropriategeographic source forplant materialused in the mitigation is defined as the
area that is bounded on the north by the Fraser River Valley, B.C.; on the east by the 1,000-foot
elevation of the Cascades; on the west by the 1,000-footelevation in the Olympic or Coast ranges;
and on the south by the Willamette Valley.

5.3.1.10 Construction Steps

General Conditions

• On award of the contract, the contractorwill provide the Port with any required pre-
construction submittals, workplans, and schedules.

• A pre-constructionmeeting will be held with the contractor,architect/engineer, and wetland
scientist to review submittals, work plans, schedules, and pemfit conditions.

• The contractorwill be responsible for ensuring that the work is performed in compliance
with all permitconditions and shall maintaina copy of permitson-site.

• Workwill be coordinated to avoid re-entryand damage to areas that have previously been
planted; work will be conducted so that no other work will impact completed landscape
work.

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

Plant procurement shall be completed 6 to 12 months prior to the scheduled planting season to
ensurethat plants are available in the quantifiesand species requiredby the plantingplan.

_L
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Pre-construction Meeting and Site Preparation

• Establish vertical and horizontalsite controls and maintainthroughconstructionto record
drawings.

• Identifyandflag limitsof workformitigationsite.

• Identify staging areas,stockpile areas,and temporaryaccess/haulroads.

• ImplementTESCplan and installTESCmeasures.

• Installorangebarrierfencing aroundthe site and any vegetation to be protected.

• Install fencing and TESCmeasuresaroundwetlands to be avoidedin borrowareas.

• Maintainsecurityof site throughconstruction.

• Implementa spill controlplanand identify fuelingareasif needed.

Clearing_Excavation_and Grading

• Clear roads and/or culverts from the wetland mitigation site; clear and grub the riparian
buffer site.

• Installhydrologymonitoringwells atthe wetland mitigationsite.

• Preparegradingrecorddrawings;modify planting plans as needed to match as-built grades
and site conditions.

Irrigation and Landscaping

• Install and test irrigation(irrigationwill be designed for the wetland mitgafion and buffers;
however it may not be needed at the wetlandmitigation site).

• Apply hydroseedto any areas of exposed soils.

• Winterizethe irrigationsystem.

• Plant shrubwetland and forestedbuffer vegetationin fall/winter following grading.

• Place sterile organic mulch (e.g., wood fiber) 4 to 6 inches deep between planted stock as a
weed barrier.

Cioseout

• Complete site cleanup by removing temporaryhaul/access roadsand staging areas.

• Remove constructionequipmentand debris.

• Hydroseed and/or install plants in temporary staging areas or access roads within the
mitigation site boundaries.

• Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigationboundaries.

• Installpermanent fence and/or signs alongmitigation site boundary.

• Install barrierfencing, rock gabions, or ecology blocks at the mitigation site boundary if
necessaryto protect the site fi'omRDF constructionactivities.
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Record Drawings, Monitoring, and Maintenance

• Produce grading and planting record drawings (i.e., 'as-builts') for wetland mitigation site
and riparian buffers.

• Complete a baseline report, including record drawings and final monitoring plan (e.g.,
locations of monitoring plots, baseline conditions), for the wetland site, riparian buffers, and
borrow areas.

• Begin compliance monitoring during first growing season after planting (or excavation for

borrow areas) is complete; submit annual monitoring reports for 10-year monitoring period.

• Conduct maintenance (e.g., weed management, WI-IMP) and implement any necessary
contingency measures to meet performance standards.

5.3.1.11 Monitoring and Performance Standards

Monitoring for the Des Moines Creek projects will be performed consistent with the approach,
methods, and schedule outlined in Chapter 4 of this report. The focus of monitoring for the Des
Moines Creek basin mitigation projects will be to:

• Evaluate the establishment of native wetland and riparian vegetation in the Tyee Valley Golf
Course wetland and the Des Moines Creek buffers.

• Monitor groundwater and surface water levels at the Tyee Valley Golf Course wetland
mitigation site.

Hydrology, vegetation and hazard wildlife monitoring will be conducted consistent with the

approach and methods described in Chapter 4. Groundwater monitoring will be conducted on the
Tye e Valley Golf Course mitigation site to evaluate seasonal variation in groundwater levels on the
site.

Hydrologic Monitoring

A series of permanent shallow-groundwater monitoring wells will be installed in the enhanced
wetland area at the Tyee Valley Golf Course to evaluate seasonal variation in groundwater levels on
the site. Groundwater levels will be recorded monthly for the first 5 years of the mitigation and
every other month thereafter. The exact number and location of the wells will be determined after

location of the enhancement area has been established. Wells will be installed by a licensed well-
driller and recorded with Ecology.

Vegetation Monitoring

The plantings at the Tyee Valley Golf Course wetland mitigation site and within the Des Moines

Creek riparian buffer will be monitored over a minimum 10-year period that begins when plant
installation is complete. Monitoring activities will take place n years 0, 1, 2, 3, 5, 7, 9, and 10 to
determine species composition, survivorship, height, percent cover, density, and general health and
vigor (see Table 5.3-3). Specific performance standards, parameters to measure and contingency
measures for the Des Moines Creek projects are given in Table 5.3-2. Vegetaion monitoring will
follow standard vegetaion sampling protocols as described in Chapter 4.
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Wildlife Monitoring

The Port will perform wildlife monitoring in the wetland enhancement area according to
requirements of the Wildlife Hazard Management Plan (Port of Seattle 2000). Based on the results
of the wildlife monitoring, alterations to vegetation or hydrologic conditions may be necessary to
comply with FAA requirements and the Wildlife Hazard Management Plan.

5.3.1.12 Site Protection

The Port will execute and file a restrictive covenant for the Des Moines Creek mitigation area.
Copies of proposed restrictive covenants are included in Appendix G.

5.3.1.13 Maintenance and Contingency Plan

Routine maintenance tasks (e.g., maintaining irrigation system, removing trash) and adaptive
management/contingency measures (e.g., weed management, re-placing plants) will be required
during the monitoring period. Routine maintenance and contingency measures will be implemented
consistent with the approach described in Chapter 4. Specific contingency actions for each wetland
and riparian buffer performance standard are given in Table 5.3-2.

5.3.2 Des Moines Creek Basin Trust Fund for Watershed Rehabilitation

The Port will establish a trust fund for watershed rehabilitation projects in the Des Moines Creek
basin in direct response to requests by the public and agencies to implement additional mitigation
actions that would enhance stream and aquatic habitat throughout the Des Moines Creek
watersheds. The trust fund would focus on portions of Des Moines Creek not owned by the Port.
The Port is committed to making the funds available and deferring to other governmental agencies
and interested groups in the selection of appropriate projects.

5.3.2.1 Goals

The goal of this mitigation action is to enhance instream or riparian habitat for salmonids and other

aquatic organisms of Des Moines Creeks on land not owned by the Port.

5.3.2.2 Description

The trust fund for watershed restoration provides $150,000 for restoration projects in the Des
Moines Creek basin. Project information for potential projects eligible for funding by the trust fund
is based on information provided in the Des Moines Creek Basin Plan (Des Moines Creek Basin
Committee 1997) (Table 5.3-5). The trust fund would be established by the Port to fund watershed
projects that result in direct habitat benefits to aquatic life in the streams or to remove documented
water quality impacts.

Examples of projects eligible for full or partial funding could include instream fisheries habitat

improvements (e.g., see Figures 5.2-8 through 5.2-11) riparian buffer enhancement, removal of fish
passage barriers, and removal of failed septic systems. Additional planning and engineering of
selected projects would result in specific project designs, performance standards, monitoring
requirements, and contingency measures.
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The trust fund would have a sunset clause of 2 years following issuance of MPU permits. If after a
2-year period projects are not designed and permits have not been sought, il the Port would use the
money to implement those project(s) identified in the Des Moines Creek Basin Plan that provide
water quality or aquatic habitat benefits. Project proponents will be respomible for obtaining any
federal, state, and local permits required to implement the projects. The project(s) to be
implemented would be at the discretion of the Port, but with approval fi-omEcology and the ACOE.

5.3.2.3 Eligibility

The Port, or designated administrator, will consider requests for monies from the watershed trust
fund to implement stream habitat enhancement projects. Requests must be made by King County,
the cities of SeaTac or Des Moines, tribal governments, non-profit organizations, or combinations
of such governments through interlocal agreements. Organizations requesting funding must comply
with general liability insurance requirements established by the Port.

Key criteria to be used in evaluating proposals to implement projects in Table 5.3-5, as well as other
projects within the watershed include the following:

• A demonstrated benefit to salmon or aquatic habitat without creating significant avian
wildlife habitat within lO,O00 fi of runways at STIA

• Consistency with watershed management plans, or with prescriptions/recommendations
identified using watershed analysis or stream assessment procedures

_ * Clearly defined project goals, implementation plans, performance standards, and post-
project monitoring

• Preference for resolving underlying causes of problems rather than treating symptoms

• Cost-effectiveness

5.3.2.4 Implementation

The Des Moines Creek Basin Committee, the King County Watershed Coordinator, or other
responsible entity would administer the fund. The administrator would establish eligible project
criteria, application forms, project cost limits, implementation and monitoring requirements, etc.

5.3.2.5 Site Protection

Areas located within property owned by the Port, specifically within Des Moines Creek watershed,
would be protected in perpetuity and development actions restricted. Site protection of
enhancement projects would be coordinated with property owners and the fund administrator.

" The projectproponentswill be respom_leforobtainingfederal,state,and localpermitsrequiredto implementthe
projects.
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5.3.2.6 Monitoring and Contingency

The fund administrator would review project design, implementation, and as-built plans to verify
that intended project had been built. Contingency actions associated with establishment or
operation of the fund will be reviewed with the Port, ACOE, Ecology, and the fund administrator.

5.3.3 Indirect Impacts to Borrow Area Wetland Hydrology

Borrow Areas 1 and 3 will be excavated to provide fill material for the third runway and
embankment construction (see Figure 4.1-2). Borrow area exeavatiom have been designed to the
extent practicable to avoid direct impacts to wetlands. Hydrological studies conducted by Hart-
Crowser (Hart Crowser 2000a, 2000b) indicate that the potential for indirect impacts to the
hydrology of wetlands near the borrow areas is low. To avoid and minimize potential indirect
impacts, the borrow areas will be graded to provide drainage systems to collect surface runoff
and/or groundwater seepage and direct this water to the wetlands.

Following construction, groundwater levels will be monitored in wetlands near the borrow areas to
verify that wetland hydrology is present and able to maintain existing vegetation (Table 5.3-6).
Actiom taken to avoid, minimize, and mitigate for potential indirect impacts to wetland hydrology
adjacent to the borrow areas are not included in the calculation of mitigation credit for the MPU
projects.

5.3.3.1 Borrow Area Site Description

- The borrow areas are located south of the airfield between 24th Avenue South and 15th Avenue

South, and between South 200thStreet and South 216thStreet (see Figure 1.3-1). Most of this area

was formerly residential neighborhoods. Between 5 and 20 years ago, the area was acquired and
cleared as part of STIA's noise abatement program.

Borrow Area 1 is located to the east of Des Moines Creek. The area slopes toward Des Moines
Creek. Nine wetlands are located in Borrow Area 1 (Wetlands B1, B4, Bll, B12, B14, B15a,
B15b, 32 and 48).

Borrow Area 3 is located to the west of Des Moines Creek. The borrow area is bordered on the

west by a relatively level plateau that slopes steeply down to a series of depressions in the southeast

portion of the borrow area (Appendix G, Figure 1). The northern half and the western edge of the
borrow area are high points approximately 40 ft to 120 fl higher than the low point in the southeast

comer. Eight wetlands occur in Borrow Area 3 (Wetlands B5, B6, B7, B9a, B9b, B10, 29, and 30).

5.3.3.2 Hydrology of Borrow Area Wetlands

Borrow Area 1 contains both groundwater dominated and precipitation dominated wetlands.
Wetlands B1, B11, B14, and 32 are depressional wetlands maintained by precipitation and surface
water runoff. Wetlands B4, B12, B15 and 48 are slope wetlands maintained by groundwater
seepage. Water surfacing in these slope wetlands flows downslope to Des Moines Creek. Surface

water hydrology in the general vicinity of Borrow Area 1 has been altered by the system of storm

drains, culverts, and drainage ditches constructed when the area was developed. Since clearing of
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the area for the noise abatement program, these surface drainage features have been abandoned and
begun to deteriorate to such an extent that past drainage patterns are changing.

In Borrow Area 3, Wetland 29 occurs on the hillside at the west edge of the borrow area.

Hydrology in this wetland is supported by groundwater seeps discharging on the face of the slope
from a zone of perched groundwater that extends to the north and west (Hart-Crowser 2000a, b, c).
Wetlands 30, B7, B6, and B5 occupy a series of depressions in the lower southeastern comer of
Borrow Area 3. These wetlands may be supported by some shallow subsurface flow or interflow
moving down slope from Wetland 29 (Hart-Crowser 2000c), and by precipitation. Since these
wetlands occur below the main perched groundwater layer on this site the groundwater is available
to support wetland hydrology. Water is held in these wetlands by the relatively impermeable soils
lining the depressions, promoting shallow perched conditions (Hart-Crowser 2000c).

5.3.3.3 Actions to Avoid, Minimize, and Mitigate Indirect Impacts

Borrow Area 1

The excavation in Borrow Area 1 has been designed to avoid direct impacts to Wetlands B1, B4,
B15a, B15b, 32, and 48 (see Figure 3.1-2). Indirect impacts to wetlands which are downslope of the
borrow area will be minimized by not excavating portions of the borrow area that lie within the

watershed of these wetlands. Hydrology in these wetlands appears to be maintained by seasonal
groundwater that perches on the till soils following periods of high rainfall. The existing
stormwater drainage system on 20 thAvenue South collects surface runoff and directs it away from
these wetlands. This stormwater drainage system forms the eastern edge of the watershed for
Wetlands 48, B15a, and B15b. Since excavation will not occur west of 20 th Avenue South, the
watersheds of these wetlands will not be altered and indirect hydrologic impacts are not expected to
OCCur.

Wetland hydrology will be monitored in Wetlands 48, B15a, and B15b to verify that wetland
hydrology continues to be present in these wetlands (see Table 5.3-6).

Borrow Area 3

A drainage swale will be installed following excavation of Borrow Area 3 to convey groundwater to

Wetland 29 and replace the potential loss of seepage from the perched groundwater zone (Appendix
G, Figures 3, 7, 8). This swale will collect groundwater seepage from the excavated slope face on
the north and west sides of Borrow Area 3. Flow in this swale will be collected and conveyed south
in a swale that drains into Wetland 29 (Appendix G, Figure 3).

Since the swale will extend for the full length of the seepage face in the borrow area, it may convey
flows in excess of those needed to support hydrology in Wetland 29 and downslope wetlands (i.e.,
Wetland 30 which receives overland flow and shallow interflow from Wetland 29). To manage
excess flows and to optimize the distribution of water to Wetland 29, two measures will be used. A

flow control structure (weir and diversion structure) will be constructed in the swale just before it
flows into Wetland 29 (Appendix G, Figure 9). This control structure will allow a controlled flow

rate to be directed into Wetland 29 and enable diversion of other flows away from the wetland and
into the base of Borrow Area 3. Diverted flows will either be allowed to infiltrate at the base of
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Borrow Area 3 or be divertedto stormwatermanagement facilities that will be constructed to
managerunofffrom the remainderof the borrowarea. The lengthof thecollector swale can also be _
modified (consistent with the adaptive management approach) based on post-construction
monitoringto control the amount of seepage and runoff that is collected in the swale and diverted to
Wetland29.

Studies of borrowareahydrology indicate that impacts to the hydrologyof the remainingwetlands
in Borrow Area3 (B5, B6, B7, B9a, B9b, B10, and 30) arenot anticipated (HartCrowser 2000a, b,
e). Wetlands in BorrowArea 3 will be monitoredbefore, during,and after excavation to verify that
wetland hydrology will remain. If Wetlands 29 and 30 do not meet hydrologic performance
standardsdeveloped for them (see Table 5.3-6), then contingency measures will be implemented.
The collector swale system also can be used to divert additionalwater to Wetlands 29 if necessary.

5.3.3.4 Hydrology Monitoring

Permanent shallow groundwatermonitoring wells will also be installed in wetlands near borrow
areas to verify there are no indirect hydrologic impacts. Groundwater levels will be recorded
monthlyfor the first 5 years,and then every other month thereafter. In addition,a staff gage will be
installed in Wetland 30 to allow monitoringof the extent and durationof surface water ponding that
provideshabitat for amphibians. Surfacewater levels will be recordedmonthlyfor the 5 five years,
and then everyothermonth thereat_er.
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- 6. HYDROLOGIC IMPACTS AND MITIGATION

This chapter describes actions incorporated into the STIA Master Plan Update improvements to
mitigate potential impacts to water quantity and quality in the Miller, Walker, and Des Moines
Creek basins. Existing water quantity and quality conditions, future changes in land use that affect

surface water runoff, and projected future conditions under the Master Plan Update improvements

and the proposed mitigation actions are summarized in this chapter.

Section 6.1 describes the proposed stormwater management program to control stormwater peak
flow rates and flow durations from both newly developed project areas and existing airport areas.

Proposed facilities, including approximately 319.2 acre-ff of new stormwater detention storage at 14
locations, will mitigate the impacts of new impervious surfaces on flows in Miller, Walker, and Des

Moines Creeks. Section 6.2 summarizes actions to mitigate water quality impacts, including water

quality treatment using BMPs and source controls, erosion and sediment control, and elimination of
existing activities that degrade water quality. The flow control and water quality mitigation

activities summarized below are based on stormwater information provided in the Comprehensive
Stormwater Management Plan (SMP) (Parametrix 2000a).

6.1 WATER QUANTITY

The Master Plan Update improvements could increase peak flows and reduce base flows in Miller,
Walker, and Des Moines Creeks (Figure 6.1-1), thereby impacting aquatic habitat in these streams.

- The addition of new impervious area associated with the Master Plan Update improvements
affecting the hydrology of these streams is discussed in the following sections, along with
associated mitigation measures that compensate for these actions.

6.1.1 Stormfiow Impacts

The activities associated with the Master Plan Update improvements will include adding new
impervious surfaces (new runways, taxiways, parking, and roadways) and filling wetlands. This
action, if unmitigated, could change the hydrologic flow regime of Miller, Walker, and Des Moines

Creeks, including increased peak flow magnitude and frequency, and increased elevated flow
duration. The potential effects of high-flow impacts in the stream are increased erosion and

sedimentation, habitat damage from scouring flows, and impaired habitat use during high-flow
periods.

Proposed peak flow mitigation reduces peak flows from existing levels in both streams, which will

reduce bank and channel erosion as well as sedimentation in downstream reaches, including
estuaries. Additional detail on hydrology and stormwater management are provided in the SMP

(Parametrix 2000a). The plan includes modeling conducted to estimate the impacts of the project
on the Miller, Walker, and Des Moines Creek systems. The Hydrologic Simulation Program -
FORTRAN (HSPF) model was used for this purpose.
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6.1.1.1 Wetland Fill

The potential impacts to the hydrology of Miller, Des Moines, and Walker Creeks from filling 18.37
acres of wetlands are the loss of stormwater storage, groundwater recharge, and groundwater

discharge. These functions are discussed below, and all wetland hydrologic functions are accounted
for in the HSPF model, which assesses runoff impacts by various input parameters and calibration.

Stormwater Storage

Most wetlands filled by the project provide limited stormwater storage because the wetlands do not

occur in closed basins or basins with restricted outlets that would allow water to pond during

storms, and release water slowly following storms. Most wetlands occur on moderate to gentle
slopes and are free-draining (seldom, if ever, ponding water).

In contrast, flood storage functions are provided by the riparian wetlands located in the 100-year
floodplain of Miller Creek. Approximately 8,455 cy of flood storage would be filled at Vacca

Farm, and approximately 9,589 cy of new floodplain will be excavated adjacent to the stream. All
flood storage, including that provided by wetlands, is accounted for in the calibration of the HSPF

model; design of stormwater detention facilities using this model will assure that flow mitigation is
provided to account for impacted wetlands.

Groundwater Discharge

Several wetlands are sites of groundwater discharge, and thereby potentially provide base flow

support to streams during all or portions of the year. Where fill occurs in these wetlands, the project

has been designed to allow these discharge functions to continue. For example, the third runway
embankment is designed with an internal drainage system that will collect water that currently

infiltrates on the airfield and discharges in wetlands near 12thAvenue South. The drainage system
will also collect water that infiltrates into the new embankment, and discharge it to wetlands and

Miller Creek (see Chapter 5). Drainage systems associated with the retaining wall, which will be
constructed to reduce wetland impacts, will also convey groundwater downslope to wetlands and
the stream. Groundwater discharge effects on base flow are accounted for in the calibration of the
HSPF model.

Groundwater Recharge

Most wetlands affected by fill are unlikely to have significant groundwater recharge functions
because most of these wetlands occur on till soils, where layers of till restrict groundwater recharge.

These low p_'meabilities result in poor drainage conditions, which in combination with topography
and surface drainage features, promote the development of wetlands. Other wetlands occur in areas

of known groundwater discharge (i.e., wetlands formed by local groundwater discharges) and thus
cannot recharge groundwater. However, the HSPF model is based on the premise that all wetlands

infiltrate; thus the model conservatively accounts for potential impacts to groundwater recharge as a
result of filling these wetlands. Overall, development of impervious surfaces from Master Plan

Update improvements could reduce groundwater recharge and eventual groundwater discharge to
streams. These functions are accounted for in the HSPF model, and mitigation for these effects is
included in the activities discussed in Chapters 5 and 7 of this document, as well as in the SMP
(Parametrix 2000a).
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6.1.1.2 Indirect Hydrologic Impacts/Impact Avoidance
r.

Where feasible and practicable, direct and indirect impacts to the hydrologic functions of wetlands
(base flow, groundwater discharge, and stormwater storage) have been avoided (Parametrix
2000a,b). For example, within the three borrow areas, direct and indirect impacts to hydrologic
functions of wetlands were avoided or minimized by protecting several wetlands and their upslope
watersheds fi'om excavation. Wetlands located downslope of excavation or fill areas will continue
to receive ground and surface water fi'om upslope areas because BMPs for water quality, site
grading, and other surface water management features will allow clean water to continue to
discharge to them. Additionally, rainwaterwill continue to infiltrate on the borrow sites because no
impervious surface will be added, and this water will be available to recharge downslope wetlands
and Des Moines Creek.

6.1.1.3 Impervious Area

In the Miller Creek Basin, Master Plan Update improvement projects will result in a net increase of
105.6 acres12of impervious surface area (Table 6.1-1), increasing the overall impervious area in the
basin by about 1 percent above the existing baseline condition (about 23 percent of impervious
surface; Parametrix 1999). In the Walker Creek Basin, Master Plan Update improvements will
result in a net increase of 6.2 acres of impervious surface. In the Des Moines Creek Basin, Master
Plan Update improvements will result in a net increase of 128.2 acres of impervious surface,
increasing the overall impervious area in the basin by about 4 percent above the existing base
condition (approximately 32 percent impervious surface; Parametrix 1999).

The new impervious surfaces could increase stormwater runoff rates (FAA 1996) and volumes.
Unless mitigated, changes in runoff would be expected to increase flooding and erosion, and would
degrade imtream habitat and water quality in Miller, Walker, and Des Moines Creeks downstream
of storrnwater inputs from the improved areas. As discussed below, the Port's SMP includes
mitigation to manage runoff from newly developed Master Plan Update improvement areas. In
addition, existing hydrologic impacts fi'omexisting impervious surfaces will be mitigated.

t2Thenetchangein imperviousareaincludesremovalof approximately50 acresof impervioussurfaces(streets,
driveways,androoftops)thatwill resultwhenexistinghousesandstreetsareremovedin the acquisitionarea.
Demolitionin theseareasis ongoingandis expectedtobecompletedby2002.
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Table 6.1-1. Summary of Miller, Walker, and Des Moines Creek drainage areas at STIA and change in
impervious area between 1994 baseline and 2006 future conditions (acres).

1994 Baseline 2006 Future Condition Increase in

Pervious Impervious _ Total Pervious Impervious _ Total Impervious Area
Miller Creek

SDN1 6.2 9.9 16.1 3.5 12.7 16.1 2.8
SDN1LWR 5.0 0.4 5.4 4.9 0.6 5.4 0.2

SDN 1OFF 25.8 10.5 36.3 28.3 8.0 36.3 -2.5

SDN2X 7.2 0.3 7.5 5.3 2.2 7.5 1.9

SDN3 33.4 14.5 47.9 23.6 24.3 47.9 9.8

SDN3A 28.6 1.9 30.5 22.2 8.2 30.5 6.3

SDN3X 25.4 0.0 25.4 25.4 0.0 25.4 0.0

SDN4 27.7 2.6 30.3 18.1 12.3 30.3 9.7

SDN4X 14.1 I.I 15.2 I1.0 4.2 15.2 3.1

SDWIA 52.0 0.9 52.8 37.4 15.4 52.8 14.5

SDWIB 92.5 4.3 96.9 69.9 27.0 96.9 22.7

NEPL 41.4 0.9 42.3 10.0 32.3 42.3 31.4

CARGO 7.0 1.1 8.1 0.0 8.1 8.1 7.0

Other STIA2 246.5 15.1 261.8 247.8 13.8 261.8 -1.3

Total 105.6
Walker Creek

SDW2 41.3 3.3 44.6 35.1 9.5 44.6 6.2

M8 22.2 6.6 28.8 22.2 6.6 28.8 0.0

M9 76.I 22.5 98.6 76.I 22.5 98.6 0.0

Total 6.2
Des Moines Creek

SDE4 50.7 115.5 166.2 40.1 126.1 166.2 10.6

SDS1 0.9 16.8 17.7 1.4 16.3 17.7 -0.5

SDS2 7.7 1.5 9.2 8.1 1.0 9.2 -0.5

SDS3 165.5 178.0 343.5 144.3 199.2 343.5 21.2

SDS3A 62.7 7.1 69.8 34.6 35.1 69.8 28.0

SDS4 45.4 19.2 64.6 32.1 32.5 64.6 13.3

SDS5 32.1 0.4 32.5 28.3 4.2 32.5 3.8

SDS6 12.5 4.3 16.7 13.5 3.2 16.7 -1.1

SDS7 83.2 8.0 91.3 55.1 36.2 91.3 28.2

SASA 25.3 8.9 34.3 0.0 34.3 34.3 25.4

Other STIA3 136.1 57.7 194.4 136.0 57.5 193.5 -0.2

Total 128.2
IWS

NCPS 6.9 28.8 35.7 4.8 30.9 35.7 2.1

NSMPS 6.6 0.0 6.6 4.7 2.0 6.6 2.0

NSPS 0.3 13.5 13.8 0.3 13.4 13.8 -0.1

Primary 24.9 277.6 302.6 13.5 289.1 302.6 11.5

SASA 51.8 6.5 58.3 0.1 58.3 58.4 51.8

Total 67.3

TOTAL 1465.0 839.7 2305.8 1157.7 1147.0 2304.9 307.3

Note: Rows maynot totalexactlyas showndueto rounding.Source:GIScoverage.
I Imperviousareaincludesimperviousarea,lakes, anddetentionponds.
2 IncludessubbasmsM6, MCI, MC2, MC3, MCA,MC5, MC6, MC7.
3 IncludessubbasinsD5, D6, Dl l, DI3.
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6.1.1.4 Flow Control for New Master Plan Update Improvements and Retrofitting for
Existing Airport Areas: Level 2 .......

To protect instream and estuarine habitat, the Port has committed to achieving stream flows that
maintain or reduce existing peak flow magnitude and duration in Miller and Des Moines Creeks.
The Level 2 flow control standard, as defined by the King County Manual (King County DNR
1998), requires matching or improving post-developed flow duration to pre-developed flow
durations13for all flow magnitudes between 50 percent of the 2-year event and the full 50-year
event.

The Level 2 analysis is more protective than stormwater control standardsthat have been used in the
past. Previous controls allowed using an "event model," which is a hydrologic model that compares
pre-development runoff with post-project runoff using a hypothetical design storm; only peak flows
were evaluated forcompliance with standards. The Level 2 analysis used in the SMP requiresthat a
"continuous simulation" model (HSPF) be used and actual precipitation runoff is modeled. Pre-
development runoff is compared with post-project flows over a range of probable flows. Level 2
flow analysis evaluates flow protection and mitigation measures over a wide range of erosive
stormflows, whereas Level 1 analysis and event models are only protective of certain peak flows or
flooding events. Level 2 is more protective of stream morphology, habitat (such as stream
substrate), andhydrologic flow patterns.

The pre-developed condition for the Level 2 standardwill be based on a targetflow regime. The
target flow regime used assumes that the existing watershed land cover is 10 percent impervious (or
less if the existing impervious area is less that 10 percent impervious), 15 percent pervious "grass,"
and 75 percent pervious "forest.''14 Basing target flow on theoretical basin development of 10 ....
percent (Miller Creek and Des Moines Creek existing impervious areas are 23 percent and 32
percent, respectively) is expected to reduce existing peak flows and be beneficial in maintaining
stable stream channels (Parametrix1999).

In the Des Moines Creek Basin, the target flow regime was determined in a study by the University
of Washington (King County CIP Design Team 1999). The flow regime determined for Des
Moines Creek coincides with a target flow regime that would occur with an effective watershed
impervious area of 10 percent. In studies of several Puget Sound streams, Booth and Jackson
(1997) identified an approximately 10 percent impervious area threshold above which stream
channel instability and habitatdegradationoccur.

The net resultof flow retrofitting in the watersheds will be to reduce existing stormwater peak flows
downstream of STIA in Miller and Des Moines Creeks before flow impacts and controls for the
Master Plan Update improvements are considered. That is, even though the Miller Creek and Des
Moines Creekwatersheds have an existing impervious area of about 23 and 32 percent, respectively

]3Howdurationcontrolrefersto limitingthedurationofgeomorphicallysignificantflows(i.e.,thoseflowsthatinitiate
bedloadmovement)tobaseline(pre-MasterPlanUpdate)conditions.

|4In_ whereexistingimperviousareais lessthan10percent,theimperviousareais notchangedandthe difference
betweenactualpercentimperviousand10percentis assumedtobe grass.
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(Parametrix 1999), the flows from areas draining the airport would be reduced to a level
corresponding to approximately 10 percent impervious areal s

6.1.1.5 Estimated Detention Storage Requirements

Proposed stormwater detention facilities for the Master Plan Update improvements were designed
based on the drainage area served by each facility, the detention standard, the detention storage
volume required to meet the flow control standards, and potential for waterfowl attraction.
Approximately 326 acre-fi of new stormwater detention storage will be needed to mitigate the
impacts of increased stormwater runoff (Table 6.1-2) associated with Master Plan Update
improvements. The locations of new facilities are shown in Figure 6.1-2.

For sub-watersheds draining to the Des Moines Creek RDF or the Miller Creek Detention Facility,
additional future analysis by the Port or the Basin Committees may show that the target flow and
Level 2 standards can be met in the regional facilities. Stormwater detention facilities shown by the
Fort may be modified, with approval by Ecology, to reflect using available detention in the regional
facilities. In either case, the objective to meet the target flow using the Level 2 standard for both
streams will be achieved.

Pond and Vault Construction and Operation

The feasibility of proposed stormwater ponds and vaults is demonstrated by the recent construction
of similar facilities at STIA, including the NEPL Vault (1997) and the Interconnecting Taxiways
Vault (1998). Only the SASA detention pond will displace wetlands, a 0.06-acres shrub wetland.
All other on-site detention facilities will be constructed in non-wetland areas. The primary
discharge from the detention facilities will be surface discharge (not infiltration). However,
infiltration is proposed at two stormwater facilities, SDW1A and SDW1B, to enhance base flows
and reduce detention facility size. Detention facilities will consist of dry ponds with live storage _6
and will not include wet ponds with dead storage.17

Net Result of Hydrologic Mitigation

The net result of flow controls for the Master Plan Update improvements will be to maintain or

reduce peak flows in Miller, Walker, and Des Moines Creeks to a stable flow regime downstream of
STIA discharges (Tables 6.1-3 and 6.1-4). Stormwater facilities will retrofit existing flows to the
target watershed flow regime pre-development conditions before new development is considered.
The net effect of flow controls for Miller, Walker, and Des Moines Creeks (Figures 6.1-3, 6.1-4,
6.1-5, and 6.1-6) will be to maintain stormflows below existing conditions or the target watershed
flow regimes following Master Plan construction and peak flow mitigation, whichever is less. The

target flow regime will reduce flows in the stream channels, thereby reducing erosion and
improving channel stability.

15TheHSPFmodelwascalibratedwithrecordedflow dataandactualbasralanduse priorto simulationof addingLevel
2 flow control retrofits. The calibrationaccountsfor flows attributableto each type of land use, based on existing
conditions.Flowsforotherlanduseandhydrologiccontrolconditions(suchas 10percentimpervioussurfacesand the
Level2 flow controlretrofio were thensimulatedusingthe HSPFmodel.

16Livestorageis thatvolumeof stormwaterstoredin a detentionfacilitythatdramsfollowingthe storm. Livestorageis
usedforhydrologicbenefitto reduceflow peaksanddurations.

17Stormwaterforsupplementallowstreamflowmaybestoredas deadstorageinvaults.
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Table 6.1-2. Summary of required detention facility volumes. _--.

Hydrologic Volume Required
Watershed Evaluation Point (aere-ft) Type of Facility I Comments

Miller Creek NEPL 13.92 Vault In addition to existing 4 ac-fl

CARGO 4.5 Vault

SDN2x +
14.9 VaultSDN4x

SDN3/3x 25.6 Vault

SDN1 5.6 Vault

Pond: 14.8 /
SDN3A Pond/VaultVault: 7.0

Pond: 25.5 /SDW1A Pond/Vault Infiltration used
Vault: 7.4

SDW 1B 38.3 Pond Infiltration used

Total Miller Creek 157.5

Walker Creek SDW2 7.2 Pond

Total Walker
Creek 7.2

Des Moines Creek SASA Detention 33.4 3 Pond
Facility

Interconnecting 5.5 Vault
taxiway (SDS3A)

ThirdRunway 21.6 Vault
South (SDS7 and 6)

SDS3 88.3 Vault

SDS4 12.9 Vault

Total Des Moines
Creek 161.7

Total 326.4
1

Types of facilities: Vault - enclosure with multiple orifice outlets on vertical riser with overflow spillway;
Pond- open earthconstruction with netting or other means to provide wildlife deterrent.

2 Volume needed to retrofitexisting facility.3
Retrofit STIA area only.
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Table 6.1-4. Summary of flood peak flow frequency results for Des Moines Creek subbasins - "
(all values are cubic feet per second).

SASA I SDS3 SDS3A
Return Period

Peak Pre-Project Project Pre-Project Project Pre-Project Project

1/2 Q2 31.95 13.57 6.03 2.40 1.23 1.52

Q2 63.90 27.13 12.06 4.79 2.45 3.05

Qio 97.35 44.54 21.07 10.85 4.28 7.80

Q25 116.65 56.20 26.92 16.51 5.47 12.09

Qso 132.17 66.34 31.92 22.46 6.49 16.50

Qioo 148.69 77.82 37.52 30.39 7.62 22.26

Return Period SDS4 SDS - Point of Compliance

Peak Pre-project Project Pre-Project Project

1/2 Q2 0.86 0.35 8.06 4.35

Q2 1.72 0.69 16.11 8.71

Qio 2.65 1.29 28.45 18.58

Q25 3.21 1.80 36.55 26.66 -

Qsa 3.67 2.29 43.51 34.51

Q_oo 4.17 2.92 51.33 44.30

Return Period SDS7 Des Moines Creek @ South 200 Street

Peak Pre-Project Project Pre-Project Project

1/2 Q2 1.47 0.64 55.72 36.29

Q2 2.94 1.28 111.45 72.58

Qio 5.23 2.84 184.86 117.11

Q25 6.73 4.45 231.02 145.08

Q5o 8.03 6.25 269.81 168.55

Qioo 9.48 8.77 312.64 194.44

STIA basins plus non-STIA basins D1 and D2 routod to pond. RetrofiUingappliod only to STIA drainageareas.

Natural Resource Mitigation Plan 6-11 December 2000 j

Seattle- Tacoma International ,4irport 556-2912-001 (03)
Master Plan Update _:_rAL_,_4.'91.'_l.'ol_J,,_ _,,,_ ,,,_o,_um_b_

AR 009895



AR 009896



i ! i i

i ! _ ! ! ,, _ qi=

_ , ,, _ Eo__
j I _ ,, _, --

; ! , " I.' EE

_,o_.......l..........................................I ...f_..._ i............
- ,,_,_ o / I _/1_ i- _,= I i t ,,11' _
- _6o i ! ,-' I;,

.......... _ _ / t / l_: .....

i 1 • !

/ I _ ...... 1 ; i _ _

' I l: ..............!........................................-_

(sp) MoI-I

AR 009897



AR 009898



AR 009899



6.1.2 Base Flow Impacts

Hydrologic modeling has also demonstrated a potential base flow impact due to the Master Plan
Update improvements (Parametrix 2000a). The HSPF model was used to analyze the potential
hydrologic effects on stream base _]OW TMafter construction of the project in pervious areas. Results
for the pre-project base condition (1994) were compared to the developed project condition (2006)
in Miller, Walker, and Des Moines Creeks. Potential base flow changes were evaluated using a

comparison between pre-project and project streamflow conditions during the typically driest times
of year (August and September). Using HSPF, average changes in streamflow were simulated as
shown in Table 6.1-5 (EarthTech 2000).

Table6.1-5. EstimatedLow StreamFlow Changes.

Average Flows (cfs)

1994 2006 Change

Aug Sept Aug Sept Aug Sept

Miller Creek 1.27 1.50 1.10 1.40 - 0.17 - 0.1

Walker Creek 0.033 0.035 0.031 0.039 - 0.002 + 0.004

Des Moines Creek 1.08 1.64 1.07 1.73 - 0.01 + 0.09

If base flow impacts are large enough, the wetted stream area could be reduced and adversely affect
critical habitat. However, base flow impacts estimated for Miller, Walker, and Des Moines Creeks
are insignificant and would not measurably change the wetted area of critical habitat.

While the HSPF modeling summarized in Table 6.1-5 indicates reduced low stream flow, some
mitigative elements of project hydrology have not been calculated and are beyond the capability of
the HSPF model to closely evaluate. For example, stormwater from detention ponds SDW1A and
SDW1B in the Miller Creek basin will be infiltrated. Infiltration will offset some low flow

reduction, as water will be infiltrated in trenches near Miller Creek to slowly seep through the soil
back into the stream long after the rain has mopped. Also, stormwater that infiltrates into the fill
embankment (a large soil mass that will collect, store, and transmit water) and slowly leaks out has
not been accounted for in the HSPF model due to limitations in the model to simulate these

constructed systems. The relatively small reductions in low flow shown on Table 6.1-5 will in fact

be even less due to the limitations of the HSPF model to model these positive effects. Additional
details on base flow impacts are provided in the Seattle-Tacoma Airport Master Plan Update
Improvements Low Streamflow Analysis (Earth Tech 2000).

6.1.2.1 Effects of Peat Removal at Vacca Farm

Peat soils are often identified as having the ability to store water during wet periods and then release
it slowly during dry periods, thereby augmenting base flows of associated streams. Excavation of
peat soils during construction could alter hydrology and potentially affect base flow in Miller Creek.

m8Base flow is defined as the sueam flow generated by groundwater in undeveloped watersheds. It is sometimes
referred to as dry-weather flow.
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The peat soil at the Vacca Farm site is identified as "Rifle" peat-fibrous, woody peat. It forms in --
depressions on top of glacial outwash soils such as the Vashon advance outwash, a medium dense
sand soil series mapped in the vicinity of the Miller Creek valley. The Soil Conservation Service
(SCS) estimates the permeability of similar peat soils to be on the orderof 0.63 to 2 inches per hour
(moderatepermeability). An estimate of field capacity (the soil water content after gravity drainage
from the peat has ceased), based on SCS data, is 0.4 (relatively high soil water retention). In
comparison, the underlying dense sand in the outwash material has a permeability estimated at less
than 1.4 inches per hour, and an available water capacity of about0.1. The total porosity of the peat
is assumed to be 0.8 (relatively high, thus a conservative assumption of greater maximum water
storage).

The quantity of peat removed that could potentially provide water storage is about 10,000 cy.
Therefore, the peat could store (10,000 cy) x (27 cf/cy) x (0.8 - 0.4) -- 108,000 cubic fl of water. If
the release rate to the stream were uniform during the drier months (May through September), the
average daily flow would be on the order of (108,000 cubic fl)/(160 days x 24 hours x 60 minutes x
60 seconds) = 0.008 cfs. This estimate is high because it neglects evapotranspiration,which reduces
the amount of water actually available to release as streamflow. Furthermore, the timing of the
release of water stored in the peat is not likely to be uniform throughout the summer-most release
would occur during late spring and early summer (May and June), prior to minimum streamflows.
Thus, the potential impact on base fows from peat removal is likely considerably less than 0.008
cfs; this is unlikely to affect aquatic habitat in Miller Creek. In addition, the mitigation actions
described in Chapter 5 include removal of drainage ditches, which will slow soil drainage at the
Vacca Farm site.

6.2 WATER QUALITY .....

The Port's mitigation of potential water quality impacts is described in the SMP (Parametrix2000a).
Stormwater quality mitigation elements in the plan include the following:

• BMPs will meet or exceed stormwater quality treatment standards. BMPs will be applied to
all new and redeveloped pollution-generating impervious surfaces (PGIS), and BMPs will
be retrofittedto treat runofffromexisting untreatedPGIS wherepracticable.Upon
completion of the Master Plan Update improvements and other anticipated projects (e.g.,
north terminal expansion), an estimated 490.3 acres (86 percent) of the STIA stormwater
drainage system (SDS) will have water quality treatment BMPs, out of a total SDS PGIS
area of 570.3 acres.

• Source control BMPs will be implemented for all PGIS, and regularly reviewed for
additional or improved methods. Source controls are planned and implemented via the
Port's Stormwater Pollution Prevention Plan (SWPPP) for Airport Operations (Port of
Seattle 1998).

• A landscape management plan is included in the SWPPP. The landscape management
portions of the SWPPP are intended to cont_l water quality impacts from managed
vegetated areas, including chemical use, container disposal, integrated pest management,
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- fertilizer application, weeding, pruning, and a prohibition of herbicide application near water
courses.

• The IWS, a source control BMP, is designed to treat industrial wastewater from aircraft
maintenance, fueling, and de-icing areas. The IWS is being upgraded so that storage
overflows do not occur. The upgrade includes expansion of IWS Lagoon 3. The IWS
upgrades are not a Master Plan Update project.

• Existing sources of stormwater pollutants will be removed from urban drainage areas. This
includes removal of septic tanks, underground fuel storage tanks, untreated flows fi:om
lawns, streets, and driveways, and cultivated land located in stream floodplains and buffers.

• Projects will be implemented to enhance water quality such as flow augmentation, wetland
restoration, stream restoration, and enhancement of riparian buffer zones within the Miller
and Des Moines Creek basins.

• Hydrologic controls (peak flow and flow duration control, discussed in the flow control
sections of the SMP) will reduce instream erosion.

• During construction, TESCs will be applied in excess of Ecology Manual (Ecology 1992)
minimum requirements. TESC activities will include planning and implementing
construction SWPPPs and monitoring plans for every individual Master Plan Update
improvement activity, applying conventional TESC BMPs, providing advanced stormwater

- treatment where necessary and appropriate, supervising contractor erosion control
compliance with an erosion control and stormwater specialist, and funding independent
third-party oversight of construction erosion control and stormwater management and
compliance.

As demonstrated in the SMP, concentrations of pollutants in STIA stormwater are generally less
than those in runoff fi'omother residential, urban, and industrial areas in the region. As the Master
Plan Update improvements will consist of similar activities and BMPs, these actions are expected to
mitigate or prevent impacts. The Port's ongoing compliance with the Clean Water Act and, in turn,
protection of STIA's receiving waters, are demonstrated through compliance with its Section 402
(NPDES) Permit, administered in Washington by Ecology (Ecology 1998). As stated in the
associated Fact Sheet for the Permit, "compliance with the effluent limitations and other conditions
in this permit constitutes compliance with the Federal Water Pollution Control Act... and the
Washington Water Pollution Control Act (RCW 90.48)."
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7. OFF-SITE HABITAT MITIGATION: AUBURN WETLAND MITIGATION

The proposed Auburn Wetland Mitigation Site is a 67-acre pared of land located within the City of
Auburn immediately west of the Green River (see Figure 1.2-1). This mitigation project is designed

to provide restoration and enhancement of forested, shrub, emergent, and open-water wetland
habitats on over 65 acres of the 67-acre site to compensate for wetlands unavoidably impacted by
the Master Plan Update improvements. The overall goal is to replace wetland habitat functions

(especially for avian species) in an off-site location, in compliance with FAA Advisory Circular
150/5200-33 (FAA 1997b). The Port proposes to restore or enhance existing emergent wetland
with diverse forest, shrub, emergent, and open-water wetland habitat, and restore buffer areas at the

Auburn site as mitigation for habitat impacts. A summary of wetland impacts resulting from the

Master Plan Update projects, proposed compensatory mitigation for each wetland type, and the
overall replacement ratios provided by the Auburn mitigation site are provided in Table 7.1-1.

Table7.1-1.Summaryof wetlandimpactsand off-sitecompensatorydesign objectivesfor the proposedMaster
Plan Update improvements.

ProjectImpact CompensatoryDesign Objectives AcreageProvidedI

Fillof 8.17 acresof forested Provide m-kindreplacementof forested 17.20acresof forestedwetland
wetlandand loss of wetlandfunctionsand increaseoverall
associatedwildlifehabitat wildlifehabitatfunctionby creating/restoring

emergentwetlandsto createnativeforested
habitat.

Enhanceexistingemergentwetlands to create 19.50acresof enhancedforested
nativeforestedhabitat, wetland

Fill of 2.98 acreof shrub Providein-kindreplacementof shrubwetland 6.00 acresof shrubwetland
wetland and loss of functionsand increaseoverallwildlifehabitat
associatedwildlifehabitat, functionby enhancingand restoringemergent

wetlands.

Fillof 7.22 acres of emergent Providefunctionalreplacementof emergent 6.20 acres of emergent wetland
wetland and loss of wetlandsand increasewildlifehabitat function
associatedwildlife habitat, by restoring emergentwetland.

Providepockets of open-waterhabitat. 0.60 acre of open-waterwetland
Protectthe wetland from
potentialoff-sitedisturbance
and provide enhancedupland
wildlifehabitat.

' Approximately15.90acresof forestedbufferprotect the site frompotentialoff-sitedisturbanceandprovideupland
habitat.

Wetland mitigation immediately adjacent to the existing airport is constrained by the need to avoid

creating wildlife hazards (i.e., waterfowl and flocking bird habitat) near the airfield (FAA 1997b).
Therefore, the focus of the in-basin mitigation projects (Chapter 5) is to replace and enhance

wetland functions, including hydrologic, water quality, aquatic habitat and riparian support

functions, to the extent practicable, while reducing existing wildlife hazards and avoiding the
creation of new wildlife hazards. As a consequence, in-basin projects will not create or enhance
open-water or emergent wetland habitats that could attract waterfowl. Due to this constraint on-site
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mitigation, the Port therefore proposes to include significant additional restoration, creation, and ....
enhancement ofpalustrine forest, shrub, emergent, and open-water habitats at the Auburn mitigation -
site to compensate for impacts to these habitats by the project.

Much of the emergent wetland habitat that will be impacted by the Master Plan Update projects is
relatively low quality habitat that has been significantly altered and degraded by development. The
Miller and Des Moines Creek basins historically supported forested or shrub wetlands dominated by
a diverse native flora. The vegetation in existing emergent wetlands filled or disturbed by the
project is generally maintained by on-going anthropogenic disturbance (i.e., mowing, golf course
maintenance). In the absence of this disturbance, these wetlands would develop into forested or
shrub wetlands. The emergent wetlands are also relatively low quality habitat for most wildlife
species because of on-going disturbance, and a lack of vegetation diversity. Similarly, many of the
existing shrub wetlands are dominated by non-native invasive species such as Himalayan
blackberry, and in the absence of disturbance would develop into forested wetlands. Existing shrub
wetlands also provide low quality habitat due to frequent disturbance and lack of habitat diversity.

For these reasons, the off-site mitigation has been designed to provide improved avian habitat
conditions relative to the existing wetlands lost near STIA. Off-site mitigation emphasizes the
development of forested wetlands, because over time, and in the absence of on-going human
disturbance, most of the wetlands impacted by the Master Plan Update projects would develop into
forested wetlands similar to those historically found in the area. Therefore, the wetland mitigation
provided at Auburn (see Table 7.1.1) is not strictlyin-kind mitigation of habitat types, and creates a

greater amount of generally higher quality forested wetlands compared to the lower quality
emergent and shrub wetlands found near STIA.

This chapter describes the off-site mitigation and monitoring plan. Overall goals and design criteria
are described in Section 7.1. The mitigation site and site selection process are described in Section
7.2 and Section 7.3 contains a detailed description of the mitigation design, including a description
of construction methods and implementation of the mitigation plan. FinaUy, Section 7.4 describes
the implementation of the project at the mitigation site. Detailed plan sheets showing design
elements are included in Appendix E.

7.1 GOALS, OBJECTIVES, AND DESIGN CRITERIA

Goals, objectives, and design criteria for the Auburn off-site wetland mitigation have been
developed to guide the mitigation design and ensure that overall mitigation objectives are met
(Table 7.1-2). The wetland mitigation goals and objectives identified below are designed to
compensate for unavoidable wetland impacts, especially to wildlife habitat, by creating forested,
shrub, emergent, and open-water replacement wetland habitat with a net gain in functional value
and acreage.
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Table 7.1-2. Mitigation goals with associated design objectives and design criteria for the Auburn Mitigation Site.

Goals and Design Objectives Design Criteria

Goal 1: Achieve no net loss of wetland acreage by constructing replacement habitats of forest, shrub, and
emergent wetland with a forested buffer

Provide seasonal to permanent Use a perched watertable to establish wetlands at the approximate final
wetland hydrology appropriatefor grades of:

each wetland vegetation cover type. 41 ft to 38 fl in emergent wetlands

42 ft to 41 fl in shrub wetlands

45 fl to 42 fl in forested wetlands

Below 38 fl in open-water wetland

42 ft to 44 fl in emergent wetlands

44 fl to 46 fl in shrubwetlands

46 fl to 49 fl in forestedwetlands

Below 42 fl in open-water wetland

Provide in-kind replacement for Plant five forested wetland plant associations thatare similar in composition
impacts to 8.17 acres ofnative to naturally occurring plant associations. Use native deciduous and evergreen
forested wetland, species such as black cottonwood, Oregon ash, red alder, western redcedar,

and Sitka spruce.

Forested communities will have a native shrub understorywith species such
as salmonberry,twinberry,red-osier dogwood, redelderberry, willows, and
vine maple.

- Plant native tree species at densities greater than 280 trees per acre.

Plant native shrub species in forested communities at densities greater than
1,800 plants per acre.

Provide in-kind replacement for Plant an association of native shrub wetland species that is similar in
impacts to 2.98 acres of native composition to naturally occurring shrub wetlands, including species such as
shrub wetland. Pacific wiliow, Hooker's willow, Sitka willow, red-osier dogwood, and

twinberry.

Plant native shrub species at densities greater than 2,100 plants per acre.

Provide replacement for impacts to Plant an association of native emergent wetland species similar in
7.22 acres of native emergent composition to native emergent wetlands. Use native species that are suited
wetland, to seasonally and/or permanently flooded conditions, such as water parsley,

hardstem bulrush, and common spike rush.

Plant native emergent species in approximately 0.05-acre monotypic patches
at densities greater than 10,000 plants per acre (approximately 24 inches on-
center).

Provide a forested buffer around the Establish a 100-fl-wide forestedbuffer around the perimeter of the mitigation
mitigation site to enhance functions site
and protect of the wetland
mitigation

Goal 2: Provide wildlife habitat replacement outside the 10,000oft safety radius for aircraft operations.

Provide flooded emergent wetland Emergent wetlands will satisfy the design criteria for Wetland Mitigation
habitat suitable for waterfowl Goal 1. Additional design criteria for waterfowl habitat include:
feeding and resting during the

_- winter and spring months.

Natural Resource Mitigation Plan 7-3 December 2000

Seattle-Tacoma International A irport 556-2912-001 (03)
Master Plan Update 6:DArAi_gt2912_j2ot.,ol_j=put.,ooo Icp,Ml_.mt _a_a_r2.da¢

AR 009905



Table 7.1-2. Mitigation goals with associated design objectives, design criteria, and final performance standards
for the Auburn Mitigation Site (continued).

J

Goals and Design Objectives Design Criteria

Provide year-round shallow waterwith patches of emergent vegetation as
feeding habitatfor dabbling duck species.

Provide ponded waterareas for resting habitat.

Provide emergent, shrub, and Forested, shrub,and emergent wetlands will satisfy the design criteria for
forested wetland habitat with WetlandMitigation Goal 1. Additional design criteria for songbird habitat
feedingandbreedingforsongbirds,include:

Plant forestedwetland adjacenttoshrub,emergent, andopen-waterhabitats

Plant portions of the forested wetland with shrub understory species to
provide a multiple-layered canopy adjacent to the shrub portion of the
wetland.

Provide forested, shrub, and Forested, shrub, and emergent wetlands will satisfy the design criteria
emergent wetland feeding and identified for Wetland Mitigation Goal 1. Additional design criteria for small
breeding habitat for small mammal habitat include:

mammals. LWD (stumps and logs of native species) placed throughout the forested
wetland to provide year-round cover for small mammals.

Low hummocks constructed in the shrub wetland areas to provide non-
saturated soils for burrowing small mammals.

Provide breeding habitat for Forested, shrub, and emergent wetlands will satisfy the design criteria for
amphibians. Wetland Mitigation Goal 1. Additional design criteria for amphibian habitat

include:

Provide attachment substrate for breeding amphibian species in areas of _-.
ponded water.

/

Goal 3: Provide replacement wildlife habitat that increases overall habitat functions

Consolidate mitigation for impacts Construct a contiguous wetland system with forested, shrub, and emergent
to many small, discontinuous wetland types and wildlife habitat features that provide in-kind and out-of-
wetlands into a single, larger kind habitat replacement.
wetland to provide a more diverse
aggregate of habitat types.

Assure long-term protection of the Screen the wetland from off-site areas and install fencing around the
mitigation site(s), perimeter.

No public trailswill be permittedon the mitigation site.

Goal 4: Enhance the existing 19.S-acre emergent wetland at the Auburn site.

Enhance functions of approximately Plant existing wetland with native lzees and shrubs at densities greater than
19.5 acres of degraded emergent 2,100 individual plants per acre for shrubsand greater than 280 stems per
wetland, acre for native trees.
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7.1.1 Goals and Objectives

The general mitigation goals for the Auburn site are as follows:

• Achieve an overall increase in wetland acreage and functional replacement at a mitigation
ratio of at least 2:1.

• Mitigate lost habitat functions of the Master Plan Update improvements outside of the
l O,O00-ft aircraft operations safety radius of STIA to protect public safety and reduce
wildlife hazards to aircraft.

• Create diverse wetland habitats (including forested, shrub, open water, and emergent) as
well as upland forested habitat on a large site adjacent to existing habitat corridors along the
Green River.

• Enhance wetland functions in the existing degraded wetlands, which are dominated by non-
native species, by converting them to diverse, native forested, shrub, and emergent wetlands.

• Provide long-term protection for the mitigation site by providing a 100-ft forested buffer
around the perimeter of the site.

7.2 WETLAND MITIGATION SITE

The mitigation site chosen for off-site compensatory mitigation for the Master Plan Update
improvements is described in the following sections.

7.2.1 Site Description

The mitigation area is part of a 67-acre parcel located within the City of Auburn immediately west
of the Green River (Figure 7.2-1). The site is nearly level but gradually slopes from the eastern
(approximately 52 ft in elevation) and southeastern boundaries to approximately 45 ft in elevation in
the northwest comer. The undeveloped parcel has been farmed in the recent past, and currently
supports a mix of upland and wetland pasture grasses and forbs that are common on abandoned
agricultural land in the Puget Sound basin. The mitigation site is located between 100 and 150 ft
west of the OHWM of the adjacent Green RiverJ 9

The site is bounded by a variety of land uses including active agriculture fields to the north and
south; undeveloped land, multi-family housing, and a drive-in theater to the west; and the Green
River, patches of riparian forest, and undeveloped, forested slopes to the east. The site was
previously zoned single-family residential (R2) by the City of Auburn, and the 1995
Comprehensive Plan designation is single-family (Auburn 1995). In 1998, a new section was added

to the City's zoning ordinance that allows wetland mitigation to occur in R2 zoning. The mitigation
site is located within the Draft Mill Creek Special Areas Management Plan (SAMP) (ACOE 1997).
The relationship of this project to the Draft SAMP is discussed in Section 7.2.3.

_9Approximately1.62-acresalongthe easternboundaryof the 67-acreis set asideforpotentialdevelopmentaspart of a
regionalWaftthatmay be built by KingCounty.
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.... Three jurisdictional wetlands were delineated on the mitigation site. Wetland 1 extends from the
northwest comer to the south-central portion of the site (Figure 7.2-2) and covers 18.89 acres of the
site. The wetland also extends east, off-site to the east, through the access easement for the site.
Wetland 2 is adjacent m Wetland 1 in the south-central portion of the site, and is about 0.60 acres in
size. Wetland 3 is located in the north-central portion of the site and is about 0.01 acre in size
(Parametrix2000c). Descriptions of site hydrology, soils, and vegetation of the wetland and upland
portions of the site are included in the following sections.

7.2.2 Ownership

The Port owns the entire 67-acre site and has a permanent access easement on the western side of
the property (Appendix E, Sheet C2). Construction of the mitigation project requires temporary
construction access easements, and a temporarydrainage and construction easement that will allow
the Portto modify an existing drainage ditch for drainage related to construction of the wetlands. A
permanent easement allows monitoring and maintenance following construction. The Port has
obtained these easements.

7.2.2.1 Construction Access

The Port has procured temporary construction and access easements fi'om property owners to the
west of the site forconstruction access to the mitigation project. As of December 2000, the Port had
completed easement agreements fi'om two property owners and was in the process of completing

_ negotiations with three other owners.

7.2.2.2 Drainage Easement

The Port has also procured a temporary drainage and construction easement across the property
northof the mitigation site (Appendix E, Sheet C2). The purpose of this easement is to grant the
Port the right to modify an existing channel for drainage purposes related to construction of the
mitigation project. The easement grants the Port the right to use this channel for the temporary
discharge of water from dewatering wells to be used during excavation and construction of the
mitigation wetlands. During dewatering, drainage water from the Port's property will be
temporarily channeled to the existing outfall into the Green River at South 277 thStreet. Other than

during construction dewatering, drainage water from the mitigation site will flow north through
existing drainage channels along and under 277 thStreet, and then north to the Green River. The
temporarydrainage and constructioneasement will remain in effect until a permanent flood channel
is constructed across the propertyto the north.

7.2.2.3 Permanent Flood Channel

Construction of a permanent flood channel is a condition of the Interloeal Agreement (ILA)
between the Port and the City of Auburn. The ILA requires the Port to construct, or with the
consent of the City, to pay the cost of constructing the floodway channel. The ILA requires that the
flood channel be located in a mutually agreed upon location across the property to the north of the
mitigation site (i.e., the Bristol property). The Port is currently working with the City of Auburn
and Bristol on the design and location of the floodway channel. Although a final determination has
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not been made as of December 2000, the existing channel is the most probable location of the
permanent floodway channel (Appendix E, Sheet C2). Widening and deepening the existing
drainage channel to construct the permanent floodway will result in impacts to a maximum of 2.2
acres of Waters of the U.S., and these impacts have been included in the project's CWA 404 permit
application.

7.2.3 Rationale for Selection

Mitigation site selection began with a review of the established goals as outlined in Section 7.1.1.
The general site criteria required to meet these goals are similar to those listed by Castelle et al.
(1992) and are listed below:

• A large non-wetland site, greater than 50 acres in size, with evidence of a seasonally
high water table

• A non-forested site (to allow for significant net habitat improvements) adjacent to a
higher quality habitat area (i.e. the Green River Riparian Corridor)

• A site with relatively flat topography

• A vacant or substantially vacant site

• A site available for purchase by the Port

• A site at least 10,000 it from proposed or existing runways as recommended by the FAA
(FAA 1997b)

As described in Chapter 4, the recommended preference for selecting wetland mitigation sites in the
State of Washington is as follows: (1) on-site and in-kind; (2) off-site, within the watershed, and in-
kind; (3) off-site, out of the watershed, and in-kind; and (4) off-site, out of the watershed, and out-
of-kind (Ecology 1990). The Port's mitigation for wetland impacts follows these recommendations
and the majority of mitigation for most wetland functions is located on-site, but outside of the STIA
operations area to avoid hazards to aircraft. However, creating new wetland habitat within the STIA
operations area was eliminated from consideration because the site criteria listed above could not be
met. Additional on-site mitigation near STIA was not considered because it could be subject to
degradation from wildlife control for safety reasons. Therefore, consideration of off-site mitigation
was necessary.

7.2.3.1 Wetland Mitigation and Aircraft Safety

Bird-aircraR collisions (bird strikes) are a significant concern to the Port, the FAA, and the aviation
community in general. Bird strikes threaten passenger safety, result in costly aircraft repair, cause
passenger delays, and decrease revenue for commercial air carriers (Soloman 1973; Seubcrt 1977).
In the United States, annual costs due to bird strikes have been estimated to be $112 million to
military aircraft (Conover et al. 1996). Conover et al. (1996) estimate that for civilian aviation,
about 33 percent of bird strikes are unreported, and that the annual rate for civilian aircraR is 6,240
strikes (the cost of these strikes was not estimated). Annual loss of life associated with bird strikes
is less than three fatalities for all branches of the military, and 3.7 fatalities for civilian/commercial
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al.1996).Forthesereasons,birdcontrolinand aroundairportshasbecome an

ofairportmanagement.

strikesattheSTIA aresummarizedinTable7.2-I.STIA isrequiredby theFAA

AirportCertificationProgram)tomaintainandimplementawildlifehazard
(PortofSeattle1992)tominimizebirdstrikehazards.Becauseofcertification

Port'sdesiretomaintainsafeaircraftoperations,itiscompelled(where

birdhazardsaspartofthemanagement plan.Thesehazardscanbe eliminated
(scaring)birdsfromproblemareas,killingwildlife(perpermitsissuedby the

Service),ormodifyinghabitatsoitisno longersuitableforwildlifecreating
Seattle1992).

reportedbirdstrikesat Seattle-TacomaInternationalAirport (1979-1999).

Year Number of Strikes

1979 5

1980 8

1981 15

1982 4

1983 8

1984 3

1985 11

1986 12

1987 11 "

1989 7

1990 35

1991 13

1992 13

1993 14

1994 22

1995 21

1996 22

1997 27 I

1998 13 I

1999 21

Average 13.5

carcassesfoundneartheairfield.

wildlifeattractantsnearairportsincludesthepositionthatany activityorland
airportthatthreatensaircraftsafetyby attractingorsustaininghazardouswildlife
landuse (FAA 1997b).The FAA recommends allnew wildlifeattractantsbe

aircraftmovement areas,and 5 milesfrom anairportwherewildlifecouldbe
the airport's approach or departure airspace. The FAA and the Port believe _

created as habitat for wildlife is a land use that should not occur near STIA.
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There are compelling reasons to support decisions to mitigate for wildlife habitat mitigation greater
than 10,000 fl from active runways. Port of Seattle Position Paper re: Off-Airport Mitigation of
Wetland Wildlife Habitat Function (Port of Seattle 1998b) provides detailed explanation of off-
airport mitigation needs. The reasons for off-airport mitigation discussed in that paper are
summarized as follows:

• Creationofwetlandwildlifehabitatneartheairportwouldincreasethehazardstopassenger
safety.IntheUnitedStates,morethan1,700birdstrikesoccureachyear.Worldwidesince
1995,74peoplehavebeenkilledasaresultofbirdstrikesandfourlargeaircrafthavebeen
destroyed.Forthesereasons,FAA AdvisoryCircular150/5200-33recommendslocating
replacement wetlands more than 10,000 fl from runways serving turbine-engine airplanes.
The FAA and theDepartmentofAgricultureAnimalDamage ControlDivisionbelieve
stronglythatwetlandwildlifehabitatshouldnotbecreatednearSTIA.

• IfthePortweretocreatewetlandwildlifehabitatneartheairport,itwouldbe requiredto
managethewetlandtopreventitsattractiontobirds.Thesemanagementactivitiescouldbe
directlycontrarytothekeypurposeofcreatingthehabitat.

• The FAA hasrequired,asa conditionofitsapprovaloftheSTIA improvementsandasa
conditionoffederalfunding,thatthePortcomplywiththeFAA AdvisoryCircularand
locatethereplacementwetlandsinAuburn.IfthePortdidnotfollowthisrequirement,it
wouldlikelyloseessentialfederalfundingfortheairportprojects.

• Constructinga replacementwetlandinproximitytotheairportraisesliabilityconcernsfor
- the Port. Federal courts have found airportoperators liable for failing to mitigate and warn

pilots of wildlife hazards.

Considering the Port's and the FAA's mandate to provide a safe environment for aircraft operations,
the construction of wetland mitigation to provide wildlife habitat is not feasible near (within 10,000
ft) an existing or proposed runway. A wetland mitigation project designed to provide forest and
shrub wetland habitat (to discourage waterfowl use and replace functions in-kind) could attract
additional numbers of birds known to be a strike hazard at the airport. These include flocking birds
(starlings, blackbirds, and pigeons), raptors (owls and hawks), and other common passerine
(perching) birds. These increased numbers could requiremanagement actions by the Port and FAA
(such as modification of the mitigation site to discourage wildlife use) that would be contrary to
federal and state wetland regulations and policies.

The Port is attempting to decrease the aireraR/birdstrike hazardat STIA as described in the WHM

(USDA 2000). The addition of new wildlife habitat near airport runways could undermine the
ongoing effort to maintain and enhance airport safety and would not meet the goals of the Master
Plan Update in which landing and takeoff safety is a major consideration.

7.2.3.2 In-basin Sites

A Geographic Information System (GIS) database (Puget Sound Regional Council 1994) was used
to locate potential mitigation sites within the Miller Creek and Des Moines Creek watersheds. The

GIS program identified all undeveloped, non-forested, non-wetland sites with average slopes less
than 5 percent. It was assumed that, if available for purchase, these were the minimum criteria
necessary for a suitable mitigation site. Based on these criteria, 19 potential mitigation sites were
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identified (Figure 7.2-3). The suitability of the sites (although all are within the 10,000-fl radius of
concern for wildlife hazards to aircraft [FAA 1997b]) for wetland mitigation was evaluated during
site visits on August 28, 1996 (Table 7.2-2).

The site selection criteria were altered because undeveloped sites greater than 50 acres were lacking
in the two watersheds. For this level of analysis, it was assumed that drainage conditions on each
site identified by the GIS program could be modified to retain adequate water to support wetlands,
so evidence of high water tables was not considered. For this project, a mitigation site in excess of
50 acres is preferred because it would allow a mitigation ratio of at least 2:1 and allow protection of
the site with adequate wetland buffers. In addition, sites greater than 50 acres would combine the
functions of several small, isolated wetlands in a single large wetland mitigation project, enhancing
the probability of achieving mitigation goals, ensuring long-term protection, and ultimately
providing wetland functions to compensate for project impacts (Federal Register 1995; U.S. EPA
and ACOE 1993). However, all sites greater than 10 acres were evaluated because there were few
large undeveloped sites on suitable terrain in either watershed.

7.2.3.3 Out-of-basin Sites

The search for off-site mitigation areas began by reviewing over 100 parcels for their suitability as
wetland mitigation. The review focused on sites larger than 50 acres because of the acreage needed
to mitigate impacts and the ecological and logistical advantages of developing mitigation on a single
site. Other constraints identified for off-site areas included:

• Site selected should be in proximity to impact site and not conflict with other planned
wetland mitigation projects in the Duwamish watershed

• Land not constrained by development restrictions (such as King County's Farmland
Preservation Program)

• Land that is economically feasible for purchase and construction of desired mitigation

• Sites greater than 10,000 fl from proposed or existing STIA runways

• Sites greater than 5,000 fl from general aviation runways (for airports located within the
Cities of Auburn and Kent)

In addition to the above constraints, a preference was given to suitably sized, non-wetland areas that
were close to surface water or other riparian habitat areas. The mitigation site would then provide
ecological functions to off-site areas.

Of eleven sites larger than 50 acres, five sites were rejected as unsuitable due to the large amount of
wetlands present or because they offered minimal opportunity for habitat improvement. Of the six
remaining sites, two were not available for purchase, the development rights of two were owned by
King County for farmland preservation, and one site had been recently purchased by the City of
Kent for its own mitigation purposes.
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- The remaining site, analyzed in this plan, has several attributes that make it favorable for wetland
mitigation. It is large enough to accommodate the entire wetland mitigation project and has
physical features that could successfully support the proposed mitigation approach. These features
include proximity to the Grin River and a seasonally high water table.

The mitigation site is within the boundary of the Mill Creek SAMP (ACOE 1997). This mitigation
project enhances existing wetlands and creates wetlands fi'om upland areas, enhances the aquatic
resources of the basin, and is consistent with the goals and objectives of the SAIVIF. The Draft
SAIVIFidentifies specific wetland areas on which development would be permitted by a Regional
General Permit, and other areas where protection and enhancement of wetlands will be required.
The overall goal of the Draft SAMP is to provide for aquatic resource protection and economic
development in the Mill Creek basin while assuring no net loss of aquatic resource functions and
values of the basin.

7.2.4 Constraints

No construction or implementation constraints have been identified that would affect the success of
the wetland mitigation at the Auburn site.

7.2.5 Ecological Assessment of the Mitigation Site

The ecological conditions of the upland and wetland areas of the proposed mitigation site are
-- discussed in this section. The existing wetlands are described in more detail in Appendix A of the

WetlandDelineation Report (Parametrix 2000c).

7.2.5.1 Existing Site Conditions

Vegetation

The mitigation site consists primarilyof abandoned agriculturalland. Vegetation is a mix of native
and non-native herbaceous species, including meadow foxtail (Alopecurus pratensis), Canada thistle
(cirsium arvense), quackgrass (Agropyron repens), timothy (Phleum pratense), orchardgrass
(Dactylis glomerata), colonial bentgrass (Agrostis tenuis), and patches of reed canarygrass (Table
7.2-3). Other non-native species scattered throughout the area include eoeklebur (Xanthium
strumarium), common dandelion (Taraxacum oflficinale), and climbing nightshade (Solanum
dulcamara).

Three emergent wetlands are present at the Auburn site (totalling about 19.5 acres (see Figure 7.2-2)
The wetlands are dominated by non-native pasture grasses that include meadow foxtail, redtop,
colonial bentgrass, quackgrass, tall fescue, common velvetgrass, and patches of reed canarygrass.
Other herbaceous species in the wetlands include soft rush and creeping buttercup. Along the
western edge of the site are scattered black cottonwood and red alder trees.

A variety of shrubs and trees are scattered along a fence line at the southern boundary of the site.
Shrubs found along the fenceline include Himalayan blackberry, vine maple, roses (Rosa sp.),
snowberry (Symphoricarpos albus), and red-osier dogwood (Comus stolonifera). Tree species
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Table 7.2-3 Plant species observed on the mitigation site and adjacent riparian areas during delineation site visits
in October 1995 and 2000.

Scientific Name Common Name WIS *

Trees Alnus rubra Red alder FAC

Crataegus douglasii Douglas hawthorn FAC

Fraxinus latifolia Oregon ash FACW

Populus trichocarpa Black cottonwood FAC

Prunus emarginata Bitter cherry FACU

Shrubs Acer circinatum Vine maple FACU

Comus stolonifera Red-osier dogwood FACW

Corylas cornuta Beaked hazelnut FACU

Cytisus scoparius Scots broom NI

Populus trichocarpa (saplings) Black cottonwood FAC

Rosa nutkana Nootka rose FAC

Rosa pisocarpa Clustered wild rose FAC

Rosa sp. Rose

Rubus discolor Himalayan blackberry FACU

Rubus laciniatus Evergreen blackberry FACU

Rubus ursinus Pacific blackberry FACU

Salix spp. Willow FACW

Salix scouleriana Scouler willow FAC

Symphoricarpos albus Snowberry FACU --.

Herbs Agropyron repens* Quackgrass FAC

Agrostis alba Redtop FACW

Agrostis tenuis * Colonial bentgrass FAC

Alopecurus geniculatus Water foxtail OBL

Alopecurus pratensis* Meadow foxtail FACW

Cirsium arvens e* Canada_e FACU

Cirsium vulgare* Bull thistle FACU

Dactylis glomerata * Orchardgrass FACU

Dipsacus sylvestris Teasel FAC

Eleocharis palustris Creeping spikerush OBL

Epilobium ciliatum Willow-herb FACW

Equisetum arvense Field horsetail FAC

Festuca arundinacea* Tall fescue FAC

Festuca rubra Red fescue FAC+

Geranium spp. Crane's-bill FACU

Holcus lanatus* Common velvetgrass FAC

Juncus effusus Soft rush FACW

Juncus spp. Rush FACW

Lolium perenne Perennial rye grass FACU

lotus corniculatus Birds foot trefoil FAC AR 009922
Phalaris arundinacea* Reed canarygrass FACW
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Table 7.2-3. Plant species observed on the mitigation site and adjacent riparian areas during delineation site
- visits in October 1995 and 2000 (continued).

Scientific Name Common Name WIS •

Phleum pratense* Timothy FAC

Phragmites communis Common reed FACW

Plantago lanceolata English plantain FAC

Poa pratensis * Kentucky bluegrass FAC

Polystichum munitum Sword fern FACU

Ranunculus repens Creeping buttercup FACW

Rumex crispus Curly dock FAC

Scirpus acutus Hard-stem bulrush OBL

Solanum dulcamara * Climbing nightshade FAC

Symphoricarpos albus Snowberry FACU

Tanacetum vulgare* Common tansy UPL

Taraxacum officinale Common dandelion FACU

Trifolium pratense Red clover FACU

Typha latifolia Common cattail OBL

Xanthium strumarium Cocldebur FAC

• Dominant species on portions of the site.
a Wetland Indicator Status(Table 7.2-4).

Table 7.2-4. Wetland indicator status.

Category Symbol Definition

Obligate Wetland Plants OBL Obligate wetland plants occur almost always (estimated
probability >99%) in wetlands under natural conditions, but
may also occur rarely (estimated probability <1%) m non-
wetlands.

Facultative Wetland Plants FACW Facultative wetland plants usually occur (estimated probability
67% to 99%) in wetlands, but may also occur (estimated
probability 1% to 33%) in non-wetlands.

Facultative Plants FAC Facultative plants with a similar likelihood (estimated
probability 33% to 67%) of occurring in wetlands or non-
wetlands.

Facultative Upland Plants FACU Facultative upland plants usually occur (estimated probability
67% to 99%) in non-wetlands, but also occur (estimated
probability 1% to 33%) in wetlands.

Obligate Upland Plants UPL Upland plants occur almost always (estimated probability
>99%) in non-wetlands under natural conditions.

+ Used m conjunction with a category to indicate a somewhat
greater probability to occur in wetlands.

Used in conjunction with a category to indicate a somewhat
lower probability m occur in wetlands.

Source: EnvironmentalLaboratory(1987)
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present in this area are Douglas hawthorn (Crataegus douglasiO, Oregon ash (Fraxinus latifolia),
andblack cottonwood. Thehvrbaccous community in this area is dominated by reed canarygrass.

In the summer of 1998, the northernone-fourth of the propertywas plowed and disced by a farmer
leasing the land to the north7° This portion of the site is currently dominated by pasture grasses
such as tall feseue (Festuca arundinacea) and peremual ryegrass (Lolium perenne), and weedy forbs
such as bull thistle (Cirsium vulgare) and willowherb (Epilobium ciliatum).

Hydrology

There are no natural surface water features on the mitigation site. Two streams, the Green River
and Auburn Creek, are located near the mitigation site. The Green River flows from south to north
about 100 to 150 fl east of the mitigation site. At this location, the river base elevation is about 12
to 15 fl below the site elevation. The river channel consists of a steep bank, largely vegetated with
red alder and black cottonwood saplings. North of the mitigation site and north of South 277th
Street, King County sensitive areas maps (King County 1990) shows an intermittent stream, Auburn
Creek (see Figure 7.2-1). This stream drains pasture and farmland and flows into the Green River
about 1 mile north of the mitigation site. At the confluence of Auburn Creek and the Green River, a
small dike, culvert, and flap gate provide flood control.

Overland flow enters the site through a wetland dminageway, or shallow swale, that crosses the
middle of the site. For short periods following heavy rainfall, this shallow swale contains surface
flows that convey water from south to north across the site. This shallow drainage swale is
connected to the 100-year floodplain of the Green River at the very northwest comer of the site
(Figure7.2-4). The eastern portion of the mitigation site is not within the 100-year floodplain of the
Green River because the eastern edge of the site is several feet higher than the 100-year flood
elevation of the river (See Figure 7.2-4). A drainage ditch on the mitigation site conveys --
stormwater and surface water nmoff from the northwesternportion of the site to other ditches along
South 277thStreet. This water eventually flows into the Green River via Auburn Creek.

Since September 1995, the groundwater hydrology of the site has been monitored using shallow
groundwater monitoring wells. Three representative wells are presented in Figures 7.2-5 through
7.2-7. The well data indicate groundwater levels that are within 18 inches of the surface at a

number of locations, and generally within 36 to 24 inches of the soil surface for extended periods of
time during the late fall, winter and early spring months. Wetlands on the mitigation site appear to
be largely supported by this seasonally high groundwater table. In addition, wetland hydrology is
supported by on-site precipitation that perches in the low permeability soils, resulting in saturated
soils and extensive areas of shallow surface water ponding during the rainy season (See Figures 7.2-
5 through 7.2-7).

At all well sites, groundwater elevations were lowest in late summer and early fall. Groundwater
elevations were highest during and immediately after winter and early spring rains. Groundwater
monitoring data show that following early fall precipitation (October, November) and subsequent
soil saturation, groundwater elevations on the mitigation site rise by approximately 5 to 8 fl (see
Figures 7.2-5 through 7.2-7). Groundwater elevations fall slowly during periods of low
precipitation. The changes in groundwater elevation in response to precipitation are largely
independent of variations in surface water elevation in the Green River, because the river elevation
is typically below the groundwater levels observed on the site (Figure 7.2-8).

AR 009924
20The Port did not authorize this activity and the Port's property was not planted.
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Well data indicate that groundwater in the mitigation area is perched over low permeability clay
layer and generally flows northwesterly in the same direction as surface water (Figure 7.2-9 through
7.2-11). A groundwater divide occurs approximately 700 it west of the Green River (see Figure
7.2-9). East of this divide, groundwater flows eastward towards the river. West of the divide water
flows to the northwest.

Soils

The soils on the mitigation site are alluvial in origin, developed from materialdeposited on the site
by the Green River. The surficial layers of these soils are a complex of silty mineral soils,
frequently with lenses of fine sand intermixed. Plowing has mixed the surficial layers of soil,
typically to a depth of 9 to 10 inches.

The King County Soil Survey (Snyder et al. 1973) maps soils on the site as the poorly drained
Briscot, and Oridia silt loams, and the somewhat poorly drained Renton silt loam (Figure 7.2-12;
Table 7.2.5). Briscot, Oridia, and Renton silt loams are designated as hydric soils on the King
County, Washington Hydric Soil List (NRCS 2000).2_

Table 7.2-5. Drainage characteristics of soils occurring on the mitigation site.

High Water Table Flooding

Permeability Depth
Soil Series i Drainage Class (in/hr)' (ft) Months Frequency Duration Months

Briscot Poorly 0.63-2.0 1 to -1 Nov-Apr Occasional Brief Dec to Feb

Oridia Poorly 0.20-2.0 1 to 3 Nov-Apr Occasional Brief Nov to Apr

Renton Somewhat poorly 2.0-6.3 1 to 1.5 Nov-Apt Common Brief Nov to Apt

Source: U.S. Department of Agriculture (1973).

I All soils are classified as hydric (wetland); however, evaluation of on-site conditions indicate non-hydric soil
inclusions occur throughoutthe site.

Within the top 20 inches of soil.

The published soil descriptions are generally consistent with the results of the laboratory and field
analysis of soil performed by Parametrixin October 1995 and soil data collected in the fall of 2000
(Parametrix 2000c). Field observations, and analytical test results indicate that two general soil
profiles occur on the proposed mitigation site: a wetland soil profile and an upland soil profile
(Figure 7.2-13 ).

The wetland soil profile generally consists of a 6-inch organic layer that covers a 72-inch layer of
clayey silt (see Figure 7.2-13). The first 24 inches of the clayey silt are uniform, with mottles
dispersed throughout. This uniformity is likely a result of past plowing. Below the uniformly
mixed silt, the soil is stratifiedto layers of gray silt and sandy silt that gradesto a sandy silt layer at
a depth of about 72 inches. Below the sandy silt are 12 to 16 inches of very compact clayey silt.
Below the clayey silt layer, the soil grades to a uniformly fine sand layer. The permeability of the
clay silt varies between 0.001 to 0.003 inches/hour (determined at two locations). Because of the
thickness of the clayey silt layer and the absence of an underlying fine sand (as found in the adjacent
upland soils described below), these soils drain slowly, allowing hydric soil characteristics to
develop.

2_Because the soils on the site are mapped as hydric, and farmingactivities including ditching have occurred, mitigation
on the site could be considered restoration. Because the Port's mitigation establishes some wetland classed thatprobably
did not historically occur on the site, the term "creation" is used for mitigation in uplandportionsof the site.
Natural Resource Mitigation Plan 7-27 December 2000

Seattle- Tacoma International Airport 556-2912-001 (03)
Master Plan Update a:u_ara_,_91.,_.,9_.,om_,_ooomaq_z_,,.,_,_=_=,,.j._

AR 009930



.. I¸ ; _,

/- /

0 " .'0 ., _ 0
- 0 " :'_ 0 ,," 0

_.DO _ _ .._ / 0 /'

i" _2'; ''

_ 2"_--E--Z-Z-_-]22------- , _ ,.,! -- _ ._.. "-J_..... "- ¢ 7 _ '\
- - -_-_-__ \ .:/ ! " I \.,

-------'--------- ', i ( I
.......... , " I $

) ',. , !
_ - :- :-: - __j . ,"

---\---- - ........ ' _r_,./i

22"-22-2-- - -------- I_1P-17

---I /

-_-_-_-_ _ - _ _

____=___:_::::::::=::-:_:--:-:_:-::::-:::---:______ \,

........ __-_-__-_=-_-__-__-__- \i _l _.

___-._-- ____:__,-_-_-. i\ (_ _ _-_---_--_----:-_---_-_---_--- -. _/( _-___-_ _.

.....:::----:-----: ! I)I
...........-- -_----:'--J.....-------------------_".S. _ _ _.- "\\ I i I.............. " --_ "-<_-_-_----_. 1-C-_- -. 'IX

--------- ..... \ -----+---------------------: -- " '_ ",,LXl y |•
o

', c--=z= [] I i_._ --_--_Z--C---_- -__"__.-_-_-__ _ - - - "-" __-__

:> .--. :---_-j _ ,. _ '

......
-.-::::::9 4i '

..... _-ZC--_-------
-+ - -_- - w - -_- - ----_ - -

--"- -----4

- --X----------

C \ ,---------a i _

-:, r_-. __:::, , ._

/ill "_. 2 _.i_ e-14 \

_-__:--_-:::::-: ?.

' _ :-:-:___-:----2. .... I ""

_"-_' _" ! '"--:c-__--:-:--:c:-n"-:-_---:::--:::-::--:---\,X"__ '
_ _ _ , - __---_--_-_'-_----- _.... _____, ,._

?s ,I I
_LX/" /_ i " I

; i '\ (/ i I _ --,

FLUE: 29121404o

o_,_:,_/,,/oo_ , ,_, ,,='-ur-7.2-9

46.o _-oond,,oterco,tootend_,_t_on Groundwater Elevation8 on the
;-_-_:.fC_- Existing Wetland

Auburn Wetland Mitigation Site
_1 i PZO Piezometer Locations and Number (December 2, 1999)--,_ Existing Ground Surface Contour

and Elevation

AR 009931



/:/

0 _ ; ,/0 /" 0 "

-- 0 ? "\ / _...uO_O : / 0 ./'0 "'- " i ./ O /

/ I

"". ,,, "... ;,., _ u_ /
, . /

_ _-_-__ "_,, _ ,.---..-_--_-. ,, / _," ,.. ! \..... , , _ . L

____ \ \ _ _ e............. " \' t '

/ : / _ . t
-- ) ':[ " I

:: ,--:--: _----: : __ __ % _' ,
'° _'x'--_ _-'_ ,L.z-,

......... Y_'_ ,,6_ _.,. ,._

......... -_-.:-........ "o--...,._...,,,_@,""x
__-_____ / \-------------.---------:--->:: : : : : ........ i "1",.

_-----_-----_-- _--_z_-_-.:Z---_-.__ _ _ _ _ _ \ _
-- -........ " I '

_-__ -...... '-:------- -:::::Z---- ' _," \ '
C -z_-C-Z---"---------r-_._-=--_-'_:__,-J....... \
: - ------- - ------_-;_-FF.-;TZ----#-- // i

- : ---_--_-:_-_:-::,:_ ':--<:::-:_:.... ,) ,. %
_ ___________ _-_---_-_:-__- - - ..... ," ; i

- - .... / "X I ",

_ _--Z-_----C i

"\ - ------------------....._-. z--.--z--__ P-4 P- 16 I
.... --- .--_--_--: - --- _ ...... [] B l

_ /
/ /

- -----W------- ( (
\- --'-_---_4,

.:_ --__-_ _T._-_----- _ 1 i "....... ---- , ( |

-- - - _---_:, ...... / _ \ ,t _

"k
" I,_ \, =-5 C--4 I

X -- .-__ J

• ___________ ,,,_ - ,_ /_._ -- -ZZ.
/. "".. -__ /_, :
• . r_t /

,,_ilI. _ _ .,, ----_% k__:

I/ / , ,-:.--____--:- / / )
t', _r ' 2--:,_-_-_-:-_-_-__ I _,

"",.,_._ t ,.---.__::_:---+>:-:-:---:.<-- /_ _. '
• "'r Ls "_" " '

/

_.:_' F i ', /
} / i \

FII.£: 29121404b

DAT_; 12/14/00 LE_ND_

@ AuburnFigure7.2-10Wetland

48.6 GroundwaterContourandElevation Groundwater Elevations on theExisting Wetland
Iill.ii.l__ ii__ Site

[] _.P20 Piezometer Locationsand Number Mmgallon
--,, Existing Ground Surface Contour (March 8, 2000)

and Elevation

AR 009932



0 _" ' ,/CZ) : "
0 ( " ; ""--, 0

+ _ ". C" 0 /' 0 ..'
0 ! _It) ; 0 /

/. z !

_J " _"W f I"

"_7 1 ' _t; _ 'X. ;1'
1 Jr" i\<! { : t..

• "..<"___"_'_"_e..'-.. J i / i
_ _--_ _ ,, ;

"., ', I / O, '--'

\, " i _ -- .---_ #
_--_. -------------- .... I' \ i J '.J

- - -------------+-::'--- I \_ ' I
--- ---_----_--..... X L....
•-_ - --'---...... /; " \ F #

- - \ /_e-10 P-17 ,

---- - - -- I ',<_ ll_l'-_'l "" iil :..I-'_\
. .-._-__-_-__-_-_-_-._-. .... ®

% ,,

....... ----- - - _ - - - - -'------ - _ X ( _'

............ k / -- i
- ------------ - _I_

•-"_--7.-_--_--_-__ ,, -- / \ i

.... ( ",,#
/

+ > f___- _-_ :%---*. . ,,;:::::--::--::::-_ "-,+-+:-----:7:----- - L "
:::::::::::::::::::::: ,._;_--_+_-_

------__-_-_.... ---_-_--_--- / ¢¢- -.----"! ....... +_ /

-:-:-\ ............. !

--- ) [] I

+- _.... _-_-______-_-_-_-_,-_-___-_-_-_ ,,' ;- _p_-__-_- - - --- ------ - _
_ _ \_

...... - ...........------------_ _ \ i ,, I
__---__-__-___-_-__-_- -_-_._ ! \ + ,t

- - - --.--_----;'. _. ,' i t_ I
-, __- __-_-_.:,.-__. __ ,, \-.-._

,%

:, \ ",,, ,, q'-.

<: -bY \) "

', "--2, i

i X X, ,

,r, il ' "" :-_-_- ,, -_1

,)' -...., ._-_ ,.

z \

_ /" 7--7;--/-:::-::-::::::: t ,_

/ l ', X/

FILE: 2912140_

0AI_: 12114100 i pl'ii_ipi"_,l r,,),

Figure 7.2-11

--44.6 Groundwater Contour and Elevation Groundwater Slevstionll on theExisting Wetland

H GP20 Piezometer Locations and Number Auburn Wetland Mitigation Site
--,, Existing Ground Surface Contour (June 2, 2000)

and Elevation

AR 009933



Source: USDA 1973

Port of Seattle/Natural Resource Mitigation PlarV556-2912-001/01(03) 12/00 (K)

APPROXIMATE Re Renton Silt Loam _ ExistingWe.and Figure7,2-12SCALE_NFEET Soil Typeson the
I I [--] OS OridiaSiltLoam Site Boundary(Approximate) Proposed Wetland
0 1so 300 Br Sriscot SiltLoam Mitigation -_=_"

AR 009934



WETLANDCORRIDOR UPLANDREGION

-1
'-_ -'-. - ' .... _ . -. "'" " _ 6 I ORGANIC

ORGANIC ":"_"_'"'"'"-'%J: "'_'""" "'"""'''" _ ............ INCHESJ LAYERLAYER _"',"" ' '" '>'"-= "" .... " ' "' ""_ "" '_ " " '"" ""_ "" '_ ' '""

3

24 _ SILT WITH

INCHESl SOME CLAYSILT WITH
SOME CLAY

AND MOTTLES

60-72
INCHES

48-66 FINE SAND
INCHE: WITH SOME

_ SILTS
r-

SANDY / 6-12

SILT _ INCHES

CLAYEY SILT
CLAYEY SILT 12-16 12-16

7.12x10 8 ¢rn/sec INCHES INCHES 7"12x10'8 cm/sec

FINE FINE
SAND SAND

POS Natural Resource Mitigation/556-2912-001/01(03) 12/00

Figure 7.2-13
Typical Soil Profiles at

Data Compiled by Parametrix the Wetland Mitigation Site

AR 009935



In the upland portion of the site, including the areas outside the existing wetlands that would be
graded under the proposed mitigation design, the upper 30 inches of soil is similar to the wetland
soils described above (see Figure 7.2-13). A 6-inch topsoil layer is present over a 24-inch,
uniformly mixed layer of clayey silt with dispersed mottles. Below 30 inches a 36- to 66-inch layer
of uniform gray, fine sand (with some silt) is found. A 6- to 8-inch-thick clayey silt layer was
encountered between the 72- and 96-inch depth. Below this clayey silt, the soil returns to a uniform
fine sand. The sand layer located near the soil surface and a relatively thin clay silt layer in these
soils allow them to drainmore rapidlythan the wetland soils.

7.2.5.2 Environmental Site Assessment

A Phase I Site Assessment of the mitigation property was conducted in December 1995
(Parametrix 1995). The report was prepared according to guidelines described in American
Society for Testing and Materials (ASTM) Standard Practice for Environmental Site Assessments:
Phase 1 Environmental Site Assessment Process (ASTM E 1527). The assessment indicates no
environmental conditions of concern associated with past or current use of the site and adjacent
properties.

7.2.5.3 Wildlife Habitat

The mitigation site consists of abandoned agricultural land that is dominated by grasses and forbs.
The properties immediately adjacent to the site to the north and south ate actively farmed. West of
the site, wildlife habitat has been largely eliminated by residential development. No permanent
aquatic habitat is found on the site, although the Green River provides aquatic habitat near the
eastern site boundary. Forested slopes along the east bank of the Green River provide habitat
connectivity to riparian and other wetland systems, and forested areas. The WDFW Priority
Habitats and Species database identifies the palustrine emergent wetland that bisects the site as a
priority habitat (all wetlands are considered priority habitat by WDFW).

Habitat quality of the existing wetlands and the adjacent grassy uplands is relatively low due to a
number of factors. The relatively uniform pasture grass vegetation is dominated by non-native plant
species, lacks strnctural diversity, has a low plant species diversity, and lacks habitat complexity.
Small mammals use the area for feeding and breeding. The site may provide foraging habitat for
raptors, such as Northern harriers and red-tailed hawks. Apart from the tall pasture grasses there is a
general lack of cover from predators, and a lack of habitat complexity (e.g., pits and mounds, large
woody debris) that provides for breeding, resting, and/or thermal cover for small mammals. For
most passerine bird species, the site lacks habitat structure for nesting, protection from predators,
thermal cover, or perching. A narrow band of shrub vegetation along the southern boundary
provides limited forage and perching habitat. Amphibian habitat on the site is currently limited by a
lack of seasonally inundated pools, forest cover, and large woody debris.

Tracks or scat of coyote, mink, deer, and raccoon were observed on or near the mitigation site
during the site assessment. Species observed on the site include kingfisher, short-eared owl, barn
owl, common snipe, red-tailed hawk, common yellowthroat, and mallard duck. Most of these
species appeared to be most abundant in the eastern portion of the site next to the Green River.
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7.2.5.4 Functional Changes Anticipated at the Auburn Mitigation Site

The off-site wetland mitigation site is designed to wetland habitat functions affected by
implementation of the proposed Master Plan Update improvements. The proposed design of the
mitigation site would also provide additional mitigation for species using wetland buffer areas and
other upland habitats at the airport.

Wildlife Habitat

Construction of the forested, shrub, and emergent wetlands would create conditions that provide
habitat for a variety of wildlife species (Table 7.2-6). Habitat st_cture and availability would
change as vegetation matures over the next several decades, and the wildlife species using the site
are expected to change over time (Table 7.2-7). Plant species proposed for the wetland mitigation
areaand their values to various forms of wildlife arepresented in Table 7.2-8.

Post-construction habitat structurein proposed forested wetlands would be similar to a regenerating
forest, and would develop matureforest habitat attributesafter several decades (Figure 7.2-14). The
shrub understorywould enhance the development of habitat structure. Songbird use in early stages
of habitatdevelopment would include foliage and bark-gleaningspecies (kinglet, chickadee, bushtit,
vireo) that forage in the area. In later years,Oregon ash,vine maple, willows, redcedar, and western
hemlock seed production would be used by additional songbird species. Small mammals would
likely forage on the forest floor for seeds and invertebrates,even though optimal habitat conditions
would not occur for one or more decades. As a tree canopy begins to develop, it would provide
nesting habitat and cover forpredatoravoidance.

Post-construction habitat structurein shrubwetlands would generally be similar to that of forested
systems during the first several years of development (see Figure 7.2-14). However, since shrub
communities would periodically be flooded, ground-dwelling animals would be less common. The
shrub community would reach functionalmaturity in 15 to 25 years following planting (see Figure
7.2-14).

Emergent communities would provide resting and foraging habitat for shore and water birds within
1 year of planting. ARer 2 to 3 years, most of the intended wildlife functions should be present, and
in the following 5 to 10 years, relatively mature communities should be present.

Tree-nesting songbirds (such as thrushes, vireos, and warblers) are expected to use horizontal
branches for nesting when the canopy closes enough to provide cover. Leaf litter and forest detritus
would begin to accumulate, providing habitat for the invertebrates (Pennak 1989) that amphibians
(such as ensatina), small mammals, and ground-foraging birds feed on. Small mammals, in turn, are
likely to become food for predators, such as barred owls. Over several decades, disease or
competition for light would result in mortality. Dead and decaying trees would provide woody
debris and snag habitat for flickers, woodpeckers, and small cavity-nesting birds.
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- Table 7.2-6. Wildlife species expected to occur in the Auburn wetland mitigation site after construction.

Habitat Type

Permanently Seasonafly
Flooded Flooded Abandoned

Emergent Emergent Shrub Forested Riparian Agricultural
Common Name Wetland Wetland Wetland Wetland Forest Land

Amphibians
Northwestern X X X X
salamander

Long-toed salamander X X X X

Pacific giant salamander X X X

Rough-skinned newt X X X

Ensatina X

Western toad X X

Pacific chorus frog X X X X X

Red-legged frog X X X X X

Bullfrog I X

Reptiles

Common garter snake X X X X X
Birds

Great blue heron X X X X

Canada goose X X X

- Green-winged teal X X X
Mallard X X X X

Northern pintafl X X X

American pigeon X X X

Osprey X

Bald eagle X
Northern harrier X X X

Red-tailed hawk X X X

Killdeer X X X

Common snipe X X

Herring gull X X
Rockdove _ X

Western screech-owl X X

Rufoushummingbird X X

Belted kingfisher X

Downy woodpecker X X
Northern flicker X X

Pileated woodpecker X

Willow flycatcher X X

American/northwestern X X X X X
crow

Black-capped chickadee X X
Bushtit X X
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Table 7.2-6. Wildlife species expected to occur in the Auburn wetland mitigation site after construction
(continued).

Habitat Type

Permanently Seasonally
Flooded Flooded Abandoned

Emergent Emergent Shrub Forested Riparian Agricultural
Common Name Wetland Wetland Wetland Wetland Forest Land

Bewick's wren X X X

Winter wren X

Marsh wren X X

Golden-crowned kinglet X

Ruby-crowned kinglet X X

American robin X X X X

Variedthrush X X

European starling i X X X
Yellow warbler X X

Yellow-_d warbler X X

MacGillivray's warbler X X X

Common yellowthroat X X
Wilson's warbler X X

Rufous-sided towhee X X

Fox sparrow X X

Song sparrow X X X X X X

Dark-eyedjunco X X -_

Red-wingedblackbird X X X X

Brown-headedcowbird X X X X X X

Americangoldfinch X X

House sparrow i X
Mammals

Vagrant shrew X X X X
Pacific water shrew X X

Shrew-mole X

Pacific mole X

Pacificjumpingmouse X X

Raccoon X X X X X

Mink X X X X X

Stripedskunk X X

Coyom X X X

Red fox X X X

' Introducedspecies.
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The shrub and emergent wetlands should achieve stable habitat conditions earlier than the forested
wetland community. Shrub wetland communities should produce forage and nesting opportunities
within 2 to 10 years. Swainson's thrush and Wilson's warblers use moist shrub habitats for nesting
and foraging. Berries produced by salmonberry, red elderberry, and red=osier dogwood are used by
several insectivorous songbird species to supplement fall and winter diets (Ehrlich et al. 1988).
Mink, shrews, and other small mammals would exploit these insect and aquatic invertebrate food
sources. Wading birds, such as great blue herons and bitterns, can feed on small mammals and
amphibians.

Amphibian use, however, would likely be limited by immigration rates because of the lack of
existing amphibian habitat in the area. Some species, such as Pacific giant salamander,
northwestern salamander, and rough-skinned newt, commonly migrate through terrestrial habitats
and could use the mitigation site.

Although flooded emergent wetlands can provide substantial forage opportunities for ducks, habitat
use would vary with proximity to upland predator cover. Waterfowl, which are wary of dense
shrubs that allow predators to approach undetected, prefer interspersion of flooded emergent
vegetation and open water. Slough sedge (Carex obnupta), spike-rush (Eleocharus palustris), and
horsetail are all species preferred by dabbling ducks and geese during migration (Payne and Bryant
1992). Narrow-leaf bur-reed (Sparganium emersum) is preferred by dabblers and migrating wood
ducks. As decaying vegetation builds up in flooded areas, shovelers, pintails, and other diving
species could forage on growing populations of plankton, algae, aquatic insects, and snails.

Over time, portions of properties adjacent to or near the mitigation site may be developed for
commercial and/or residential uses. Depending on the nature of any development and its proximity
to the mitigation site, some changes to the wildlife habitat functions provided by the mitigation site
may occur. The 65-acre mitigation site is a large enough habitat area to provide key habitat
functions for target wildlife species. The proximity of the mitigation site to riparian habitat
corridors along the Green River will ensure that the project is connected to other terestrial and
aquatic habitats.

If significant areas of farmland near the mitigation site are developed, use of the mitigation area by
non-water dependent wildlife (i.e., mammals such as deer, coyote, and red fox) may decrease
because these species may be eliminated fi'om adjacent areas. Development of nearby land with
residential uses may increase use of the site by dogs and cats. Dogs and cats could affect some
wildlife populations on the mitigation site (i.e., ground-nesting birds and small mammals could be
subject to increased predation or cats could become a food resource for coyote). Depending on the
exact proximity of development to the wetland buffer and the intensity of human use, wildlife use of
the buffer could be reduced. Alternatively, wetland protection and restoration on nearby parcels that
contain wetlands (likely required by existing regulations) could result in increased habitat for
wildlife and enhanced wildlife function of the mitigation site.

Hydrology

Hydrologic conditions and functions at the wetland mitigation site are anticipated to be stable over
the long term, even if future development occurs nearby. Hydrologic monitoring on the wetland
mitigation site has been ongoing since September of 1995. The monitoring indicates that favorable
sub-surface hydrology necessary for creating wetlands exists, and the probability of successful
NaturalResourceMitigationPlan 7-42 December2000
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wetland mitigation is high. Further, in planning the mitigation project, contingency actions have --
been identified that will be implemented if post construction monitoring indicates the required
performance standards for the wetland arenot achieved.

Monitoring results indicate that seasonally high groundwater levels on the site are maintained by
precipitation. This conclusion is based on observations of rapid increases in groundwater during
mid to late fall, often within several days of heavy rainfall. The rates of water level increase are
more rapid than one would expect if the high water table were dependent on groundwater
movement from off-site areas. Because the site hydrology is largely precipitation driven, off-site
development that may occur near the mitigation would have minimal effect on the hydrology in the
mitigation wetlands.

Finally, stormwater management (water quality anddischarge) standards and/or wetland protection
and restoration requirements for development on nearby parcels will protect the hydrology of the
site. These standards are likely to prioritize infiltration, requirewater quality BMPs, and detention
to prevent high flow discharges. Wetland protection requirements(requiredby existing regulations)
could result in wetland restoration and furtherprotect hydrologic conditions on the Port's mitigation
site.

7.3 MITIGATION SITE DESIGN

The mitigation design is based on design objectives and criteria explained in this section. This
section also explains the basis for specific design elements, including the rationale for establishing
the wetland mitigation hydrologic water regime, gradingplan, andplanting plan.

The mitigation design for the wetland mitigation site consists of the following elements: (1)
excavating two new wetland basins; (2) establishing native forested, shrub, emergent, and open-
water wetland habitats in these basins; (3) enhancing the existing emergent wetlands by replacing
the non-native plant communities with native forest and shrub communities; (4) establishing a
forested buffer around the perimeter of the site; and (5) post-construction monitoring and
maintenance.

7.3.1 Water Regime

An adequate water regime is the most critical factor in establishing the desired forest, shrub, and
emergent wetland vegetation on the mitigation site. The durationand amount of standing water and
soil saturation control the wetland classes and plant community types suitable for the site.
Evaluation of the hydrology requirements of natural Puget Sound wetland communities (Ecology
1994a; Kunze 1994) and examination of over 5 years of groundwater monitoring data (see Figures
7.2-5, 7.2-6, and 7.2-7) indicate that it is feasible to create the hydrologic conditions necessary to
sustain the diverse wetland habitats and plant communities designed for this site.

Appropriate hydrologic conditions will be attained by excavating the two basins on the mitigation
site to intercept the seasonally high or permanent groundwater table. Excavating the new basins to
approximately 1 to 8 fl below the current ground surface will provide a range of soil saturation
conditions, and support the variety of planned wetland plant communities. Following grading,
ground surface elevations on the site will range from approximately 37 to 50 t, with most of the
graded site below approximately 43 ft. Excavation in some limited areas will be a maximum of 12
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fl deep to create open-water habitat. The approximate elevations, hydrologic regime, and wetland

vegetation classes proposed for the mitigation are presented in Table 7.3-1. The relationship of the

proposed wetland vegetation zones to anticipated water levels and site topography of the east basin
is shown in Figure 7.3-1.

Table 7.3-1. Proposed wetland classes, elevation ranges, and hydrologic regimes.

Proposed Elevation
Proposed Wetland Class Range fit) Anticipated Hydrologic Regime

Forested Wetland East Basra: 42 to 46 Seasonally saturated soil during years of typical rainfall.

West Basin: 46 to 49 During a 10-year fl°°d,1 flooding °f uP t° 3 ft f°r uP t° 9
consecutive days would occur. Soil would be unsaturated to
at least 18 inches below the ground surface during most
summer and fall periods.

ShrubWetland EastBasin: 41 to 42 Seasonally saturatedor flooded with up to 1 fl of water

West Basin: 44 to 46 during years of average rainfall. During a 10-year flood,
water could be up to 4 ft deep for 9 consecutive days. Soil
would generally be saturated within 12 inches of the ground
surface during most of the summer and early fall.

Persistent Emergent EastBasin: 38 to 41 Seasonally flooded with up to 4 ft of water during years of

West Basin: 42 to 44 average rainfall. The water table would be at or within 6
inches of the ground surface during late summer and early
fall.

Open-water/Unvegetated East Basin: Below 38 Permanently to semi-permanently flooded during years of

West Basin: Below 42 average rainfall. Surface water would generally be 6 to 24
- inches deep during late summer and early fall, but may not be

present during years of extremely low rainfall.

i Because of flood control management of the Green River, the peak flow for 10-year and 100-year flood events are
equivalent.

The new wetland areas would be connected to the 100-year floodplain of Green River (see Figure

7.2-4) (FEMA 1989) by constructing a vegetated swale from existing ditches located along South
277 th Street to the northwest comer of the wetland. The bottom elevation of this ditch would be at

41 it. Existing and restored wetlands on the mitigation site would become inundated during 100-

year flood events, as backwater flooding fi'om the Green River reaches the site (see Figure 7.2-4).

During the 100-year flood event, water levels would increase in the wetland by up to 3 i_. The

fi'equency of inundation due to Green River flooding is low (Figure 7.3-2), with the greatest

probability occurring during late fall through mid-winter. All plants proposed for the wetland area

are adapted to a fluctuating water table and periodic inundation, which is common during winter

months in floodplain wetlands of western Washington. Therefore, vegetation "die-back" as a result

of flooding should not occur.

To provide additional flexibility in the control of site hydrology over the first few years of

monitoring, a fixed-weir outlet control structure will be constructed near the northwest portion of

the site to regulate water levels in the wetland. The weir can be adjusted by raising or lowering the

gate and thereby raise or lower water levels. Such adjustments will allow flexibility in the control

of site water levels over the first few seasons following planting. However, the weir will be

permanently fixed once the desired level is determined (Appendix E, Sheets C3, C5, and C8).
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- During the initial plant establishment phase, some control of water levels may be required to
optimize establishment and survival of the planted stock. Any necessary adjustments to water
regime are anticipated to be minor and short-term, and should not be necessary after plants become
established. The Port will monitor site hydrology and plant survival carefully during the first few
growing seasons and any adjustments to site water levels will be based on these monitoring results.
Adjustments to the weir will be made by the Port's wetland scientist, and adjustments will be fully
documented in monitoring reports. Following this initial plant establishment period, and based on
any water level adjustments made during the first few years, the weir will be set at a fixed elevation
appropriate for the site. No long-term adjustnaents to the weirs or site water levels are anticipated.

7.3.2 Grading

One basin will be excavated to the east, and another basin to the southwest of the existing wetlands
to create two new wetland areas (Figures 7.3-3 and 7.3-4; Appendix E, Sheets C2 through C7).
Excavation will generally be to depths between 1 and 5 ft below the existing ground surface to
intercept the seasonally high or permanent groundwater table. Excavation depths will be slightly
less in the western basin due to higher groundwater elevations, as well as to avoid impacts to the
existing wetlands to the east of this basin. Due to site constraints, an area north of the west wetland
creation basin will be used as a temporary staging area during construction. This area will be
restored and enhanced after construction is complete (see Section 7.4-4).

Due to the high water table, the site will be dewatered prior to and during grading. Grading and site
work other than planting will take place during the dry season (e.g., June through September). Site
grading may take place in phases, if necessary, to ensure that all grading and site stabilization (e.g.,
hydroseed) earl take place in one construction season. If construction of both basins cannot be
completed in the same season (i.e., excavation, final grading, site stabilization), then the east basin
will be constructed first and the west basin the following year. Construction is currently anticipated
to begin during the 2001 dry season. Major construction activities will be limited to the period from
October 31 to March 31 to avoid any disturbance to wintering bald eagles that may be in the vicinity
of the Green River.

The proposed grading would affect about 11.9 acres of the existing emergent wetland described in
Section 7.2.5.1 (see Table 3.1-4). In addition, a maximum of 2.2 acres of low quality emergent
wetland and existing wetland drainage ditches (located north of the site) will be widened to connect
with the 100-year floodplain and existing ditch systems, which will provide floodwater storage and
conveyance functions. Approximately 0.12 acre of existing wetland will be permanently impacted
by access roads. However, no net loss of wetland area will result due to the restoration and wetland
creation actions planned for the site.
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- Maintenanceroadswill be constructedaround eachwetland basin to provide accessto the site
duringplanting,maintenance,andmonitoring. Theseroadswig be removedandtheseareaswill be
restoredandenhancedwith native vegetationafterconstructioniscomplete.

7.3.2.1 Surface Soil Removal

The first grading step will be to strip offthe top 12 inches of soil, which will be disposed of in an
approved, upland location off site. Removal of this soil will remove rhizomes, roots, and seeds of
the existing vegetation, and minimize re-colonization by non-native plants after native plants are
installed. Suitable subsoil material removed during excavation will be stockpiled, amended with
composted organic material thatis l_ee of weeds, spreadto a depth of 12 inches, and disced into the
subsoil prior to installing plants. Approximately one-third of the excavated soil will be stockpiled
for use as topsoil in the new basins. Soils that become compacted during grading will be ripped
and/or disced to break up the soil and provide a suitable rooting medium for plants.

7.3.2.2 Basin Excavation and Dewatering

Approximately 440,000 cy of soil will be excavated to create the two wetland basins, with
excavation depths ranging between 1 and 8 ft. Due to seasonally high groundwater levels on this
site, dewatering will likely be necessary to allow excavation of the new wetland basins and site
grading. Water from the site dewatering will be conveyed through a series of sediment/settling
ponds and straw bale filters to existing ditches that drain the site at the northwest comer.

Dewatering Plan

All dewatering will be performed according to conditions of the HPA obtained for the project. The
Port estimates that the current groundwater table should be lowered approximately 5 fl below the
subgrade to facilitate grading. The dewatering plan would use approximately 45 to 50 wells that
extend into the shallow groundwater table. To lower the water table sufficiently to allow grading,
water will be pumped off-site via these wells. Groundwater will be conveyed to the existing ditch
that drains the site. It is estimated that dewatering on the project site could discharge up to 4,600
gallons per minute of groundwater while the excavation is occurring. The highest discharge rates
are anticipated to occur early in the construction season (May or June) with little discharge
occurring in August or September.

Two retention ponds will be constructed to capture runoff from the Phase 1 construction staging
area located on the northwest portion of the site. Based on the design criteria and runoff modeling,
the minimum total storage volume required is 3.65 acre-feet. This volume will contain the 25-year
summer storm event, with a 1.5 factor of safety. A smaller pond, able to retain at least 0.77 acre-
feet of runoff, will serve the northern section of the staging area. A larger pond, with a minimum
storage capacity of 3.65 acre-feet, will collect runoff from the remaining portion of the site as well
as the pumped discharge from the smaller pond.

Sediment in the pond water will be removed by an on-site alum treatment facility. The treatment
facility will consist of three coagulation tanks and one settling tank. Additional coagulation tanks
will be utilized, if necessary. While treated water l_om the facility will be discharged off-site; any
treatment plant bypass water will be discharged on-site. In addition, sediment from the facility will
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be redeposited on-site. Surface water that accumulates during the excavation will also be treated
prior to being discharged from thesite. All water discharged from the site must meet turbidity
standards for water quality. These standards are less than 5 NTUs above background when
background levels are less than 50 NTUs, and no more than 10 percent above background when
background levels aremore than 50 NTUs.

Drainage Easements for Dewatering

The Porthas procureda temporarydrainageand constructioneasement across the property north of
the mitigation site that allows use of an existing channel for drainage purposes. The easement also
grants the Port the right to use this channel for the temporary discharge of water from dewatering
wells to be usedduring construction of the Port's wetlands. During the dewatering process, water
will be temporarily channeled to the existing outfall into the Green River at South 2770' Street.
Other than during the dewatefing process, drainage water from the Port's property will flow north

throughexistingdrainageLchannelsalongandunderSouth277e_Street,anddischargetotheGreen
RivernorthofSouth277='Street.Thenewlyconstructedwetlandb_-inswillgenerallydraintothe
northwest at elevations of 42 it in the east and 43 It in the west. The temporary drainage and
construction easement remains in effect until a permanent flood channel is constructed.

The location of the temporary drainage channel is shown on Appendix E, Sheet C3. A cross-section
schematic of the temporary drainage channel (i.e., wetland outlet ditch) is shown on Appendix E,
Sheet C8,.

Effects of Dewatering on Existing Wetlands

Dewatering activities on the Auburn site are not likely to affect the hydrology or habitat conditions
inexistingwetlandslocatedonornearthemitigationsite.Dewateringofthesitewilloccurfrom --

approximatelyMay throughSeptember,overoneortwoseasons.Thepurposeofdewateringisto
accelerate the rate atwhich the water table falls duringthe summer and early fall. During this time,
the water table in the wetlands normally falls a total of 6 to 8 R over a period of 4 to 5 months (see
Figures 7.2-5, 7.2-6, 7.2-7). In May, at the time dewatering starts,the water level in the wetlands is
typically 24 inches below the ground surface, and thus below the roofing zone of wetland plants.
By late May it is as much as 36 inches below the surface. Because the timing of dewatering is such
that it will occur after water levels in the wetlands have already dropped below the surface root
zone, wetland vegetation will not be impacted by dewatering. Dewatedng will not lower the water
table below the elevation itnormally reaches by late summer, and thus, dewatering will not increase
the amount of time it takes the water table to rise again in the fall. Since it is not present,
dewatering will not remove surface water thatcouldprovide special habitattypes to wildlife.

7.3.2.3 Topsoil Replacement and Finish Grading

Native subsoils at the Auburn site are a mix of silts and fine sands, and will be used to construct an
amended topsoil for the site. Approximately one-third of the excavated material will be selectively
stockpiled either at on-site staging areas, or off site, for use as backfill and to construct topsoil for
the excavated areas.

Two types of soil amendments will be used to provide a suitable substrate for wetland plant
establishment on the site. The first soil type (Wetland Soil 1) will be a 3:1 mix of suitable native
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Two types of soil amendments will be used to provide a suitable substrate for wetland plant
establishment on the site. The first soil type (Wetland Soil 1) will be a 3:1 mix of suitable native
subsoils with organic compost that is flee of weed seeds or other unsuitable material. This soil will
be used above 42 fl elevation in the east basin and throughout the excavated area of the west basin
(Appendix E, Sheet C9). The second soil type (Wetland Soil 2) will be used below 42 ft in
elevation in the east basin to provide soil for the emergent planting zone (Appendix E, Sheet C9).
Native subsoils on the site are a mix of sands, silts, and clays, and naturally form layers that are
relatively impervious. To ensure that subsoils used in the emergent planting zones maintain this
relative impermeability, Wetland Soil 2 will be native subsoil amended with 4 percent bentonite.

Final grades will establish elevation and hydrologic gradients, which will allow the planting of the
desired native plant community types (see Figure 7.3-4). Fine grading and habitat log placement
will also establish a complex microtopography on the site, which will enhance water storage and
microhabitat diversity (Appendix E, Sheet 8.2). Habitat log placement and installation of snags will
enhance wildlife functions on the site. Placement of logs, snags, and fine grading will be
accomplished under field direction by the landscape architect and/or wetland scientist.
Microtopography will be established by constructing a series of 'pit and mound' features in the
forested and shrub wetland areas. Pit and mound features are designed to simulate the
microtopography created by windthrow of large trees. Pit and mound features will be constructed at
a density of approximately 4 per acre. Habitat logs will be placed predominantly in forested and
shrub wetland classes, with a density of approximately 15 per acre (Appendix E, Sheet C9).

_ 7.3.2.4 Hydroseed/Mulch

Following completion of fine grading and topsoil placement, the soil surface will be stabilized with
a hydroseed/mulch mix consistent with federal and state permit conditions and the City of Aubum
gradingpermit.

Hydroseed mixes have been designed to accomplish several objectives. Hydroseeding is part of the
TESC measures and will provide short-term stabilization of the soil surface and erosion control
following grading. Hydroseeding will also provide for the rapidestablishment of ground cover and
serve as a weed barrier to reduce colonization of the open site by invasive species. In addition,
native herbaceous understory species for the forest, shrub, and emergent communities will be
provided by hydroseeding prior to planting the overstory vegetation in these zones.

Hydroseeding will use one of three seed mixes, with the mix selected for each zone matched to the

site moisture conditions in that zone (Table 7.3-2). A wet zone seed mix consisting of OBL and
FACW species will be used below 43 ft in the east basin and below 46 i_ in the west basin (see
Figure 7.3-4). A transitionzone seed mix consisting ofFACW, FAC+, and FAC rated species will
be used from 43 to 45 fl in the east basin and from 46 to 49 ft in the west basin. A native buffer
seed mix consisting of FAC, FAC+, FAC- and FACU rated species will be used in the forested
buffer areas above 45 fl in the east basin and above 49 ft in the west basin. In addition, a low-grow
seed mix will be used to revegetate temporary construction access roads and staging areas that are
located outside the mitigation area.
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Table 7.3-2. Hydroseed mixtures.

Common name Scientific Name % by weight r

For use in areas designated as emergent wetland

Tall rn_nn_grass Glyceria elata 15

Water foxtail Alopecurus geniculatus I0

Water parsley Oenanthe sarmentosa 10

Slough sedge Carex obnupta 10

Beaked sedge Carex rostrata 15

Small-fruited bulrush Scirpus microcarpus 15

Woolgrass Scirpus cyperinus 10

Dagger leaf rush Juncus ensifolius 5

Taper tip rush Juncas acuminatus 5

Slough grass Beclanania syzigachne 5

For use in areas designated as forested or shrub wetland and wet buffers

Blue wildrye Elymus glaucas 25

Western rnannagrass Glyceria occidentalis 8

Tall manuagras Glyceria elata 10

Tufted hairgrass Deschampsia cespitosa 10

Annual ryegrass Lolium multiflorum 15

Chewings red fescue Festuca rubra 10

Meadow foxtafl Alopecurus pratensis 10

Bentgrass Agrostis tenuis I0 -._

Alsike dover Trifolium hybridum 2

For use in upland buffer areas

Barldey's perennial ryegrass Lolium perenne 30

Red feseue Festuca rubra 35

Aurora hard rescue Festuca longifolia 35

Hydroseed mixes will be comprised predominantly of native grass, sedge and rush species.
However, some non-native grasses may be included to provide rapid germination and growth for
erosion and weed control. Use of non-natives will be restricted to species that are not invasive, and
will not persist once the planted stock becomes established and canopies become closed. The buffer
zone hydroseed mix is designed to establish a low-growing ground cover of grasses that will protect
the soil, and reduce erosion while minimizing competition with the planted stock. The wetland and
transition seed mixes are designed to supplement the container stock by increasing ground cover
and plant density.

73.2.5 Temporary Irrigation

An irrigation system will be installed on the mitigation site (Appendix E, Sheets L1 through L3).
Irrigation with municipal water purchased by the Port will be used during the initial stages of the
restoration to optimize conditions for plant establishment. Irrigation will be used to provide
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- flexibility in thetiming of plant installation,to increasesurvivalrates,and to enhancegrowthrates
of the plantedstock. Enhancingplant growthduringthe first few yearswill leadto a more rapid
establishmentof canopycoverand shadeon the site,and reducere-invasionof the site by non-
natives.

The irrigation systemwill be installed,tested,and fully operationalbefore plants are installed.
Irrigation in the existing wetland will be installed above ground to minimize disturbance during
installation. Irrigationin the areas to be excavated and graded will be installed below ground.

The irrigation system will be sufficiently durable to provide irrigation to the site throughout the
monitoring period; however, it is likely that the system will be used longer than the first few
growing seasons. Irrigationwill be used for the first few years following planting. In subsequent
years, the Port will evaluate the need for continuedirrigation based on need for replanting, observed
plant survival, and other factors. Once the system is no longer needed, the above-ground portions
(e.g., risers, sprinkler heads, valves, or control boxes) will be removed. The below-ground portions
of the system will be abandoned in place to minirmz"e disturbance to the created and enhanced
wetlands.

7.3.3 Landscape Plan

Native species will be planted to establish forested wetland, shrubwetland, and emergent wetland
plant communities, as well as a forested upland buffer around the edges of the site (Figure 7.3-5;
Appendix E, Sheets L5 through L10). These general community types would include six wetland

- plant associations (or planting zones) typical of freshwater wetlands and forested uplands in the
northern Puget Sound basin (Figure 7.3-6). Choice of plant species, planting densities, and
community composition is based primarily on composition and densities of common western
Washington wetland plant communities (Kunze 1994). In addition, plant species were chosen for
their value as food sources or habitat elements for wildlife. For example, the design includes shrubs
and emergent plants that are particularly valuable as wildlife food sources (e.g., hazelnut, Indian
plum, sedges, and bulrushes).

Forested wetland plant communities include black cottonwood/Pacific willow, red
alder/salmonberry, Oregon ash/Pacific willow, and western redeedar plant communities. A
dogwood/willow shrub community and a beaked sedge/water parsley emergent community will be
planted in wetter portions of the site, surrounding small areas of open water in the centers of the
basins. The existing emergent wetland will be enhanced by planting black cottonwood, Oregon ash,
and red alder forested communities to increase plant diversity and enhance wildlife habitat
(Appendix E, Sheets L5 through L10). The upland buffer will be planted with a mix of native trees
and shrubs such as Douglas fir, big-leaf maple, vine maple, hawthorn, and Indian plum (Appendix
E, Sheet L10). Along the boundaries oftbe site, the upland buffers will be planted densely adjacent
to the perimeter fence with species likely to discourage intrusion into the site (e.g., tall Oregon
grape, hawthorn, rose). Planting may occur in phases, with an initial planting of rapidly growing
plants tolerant of full sun followed by a second planting of species that are more shade tolerant.
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The sections below describe the general planting approach for each planting zone. The sections
identify the types of plant species, the condition of material planted (container, bareroot, live stakes,

seed, or plugs), and the planting approach (density, pattern, and area of coverage). At the time of
planting, minor variations in the plantings may o_ur to account for site-specific factors and the

planting season. For example, if an area is planted in late spring or summer, container-grown versus

live-stake material would be used. Similarly, during late fall, winter, or early spring plantings, a
greater amount ofbareroot and live-stake versus container-grown material would be planted. Figure
7.2-14 depicts the expected growth pattern of the plantings as time progresses. It is anticipated that
a mature forested wetland system will develop within 50 years.

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. The appropriate geographic sources for plant material used in the mitigation is the area that

is bounded on the north by the Fraser River Valley of British Columbia, on the east by the 1,000-

foot elevation of the Cascades, on the west by the 1,000-foot elevation in the Olympic or Coast
ranges, and on the south by the Willamette Valley.

7.3.3.1 Weed Control

Invasive non-native species such as reed canarygrass and Himalayan blackberry can reduce

successful establishment of desirable native plant species. A variety of weed control strategies are
available to treat non-native species prior to and during the native plant installation period. These

control strategies are incorporated into the planting design, or will be implemented during the
monitoring period to control invasive species. Weed control methods are:

• Dense plantings of target species that competitively exclude non,native species

• Applications of EPA-approved herbicides by licensed applicators

• Application of sterile straw or other biodegradable mulch as a weed barrier

• Installation of biodegradable weed barrier fabric

• Mechanical removal using mowers or line trimmers, or hand removal

Several methods for controlling reed canarygrass are currently proposed. An integrated approach,
relying on a suite of control strategies (listed above) and adaptive management will be used to
control reed canarygrass at the Auburn site.

Topsoil containing weed seed, roots, and rhizomes will be removed in order to establish appropriate
wetland hydrology over much of this site. Existing vegetation, including reed eanarygrass, may also

be removed from the site by application of approved herbicides, plowing, cultivating, and allowing
the site to lie fallow. The project has been designed to anticipate some colonization of reed

canarygrass by targeting the establishment of forested wetlands that ultimately will shade out the

reed canarygrass. Competitive exclusion will be used early in the planting period by seeding areas
with a fast-germinating cover crop (see Table 7.3-2). Competitive grass species such as tufted
hairgrass (Deschampsia cespitosa), sloughgrass (Beckmannia syzigachne), bentgrass, or red fescue

can be effective in establishing cover and reducing invasion by reed canarygrass. Contingency
actions could include repeated applications of herbicides, mowing, or use of weed barriers.

NaturalResourceMitigationPlan 7-57 December2000
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlan Update G.'_ArA_,_.'Pl.'_J291.'OIm,,_,,t.,O00NP.UI_C,,,__,,_,,,_,,,_k_

AR 009961



7.3.3.2 Plant Protection from Animals

To deter plant damage by rodents (i.e. herbivory), plants may be installed with protective devices
such as plastic stem collars. Depending on the type of community and level of herbivory,
deterrence measures may range from plastic collars around individual stems to wire mesh around
groups of plants. After plants areinstalled, a 4- to 6-inch-deep covering of mulch will be placed in a
6-fl radius around the base of each plant to conserve water, provide organic material, and serve as a
weed barrier.

7.3.3.3 Perimeter Fencing

A fence will be installed around the perimeter of the site to clearly mark the mitigation boundary
and to protect the mitigation site from intrusion and damage from people or domestic animals.
Based on discussions with ACOE, the Port has designed a fence that will be post and rail or
equivalent. In addition to the fence, signs will be posted along the boundary of the mitigation site,
designating the site as a wetland mitigation area.

7.3.4 Native Plant Communities

The planting plan will result in establishing five forested communities, one shrub community, and
one emergent community on the site. Four of the forested communities, as well as the shrub and
emergent communities, are wetlands. An upland forested community will be planted in buffer
zones ....

7.3.4.1 Forested Communities

Black Cottonwood/WHlow Association

The black cottonwood/willow association is characteristic of many floodplain forested wetlands in
western Washington, including the Green River Valley. The plants within this association (Table
7.3-3 and Figure 7.3-7) are adapted to large fluctuations in the water table and are tolerant of
seasonally dry soils. This zone would be planted above elevation 42 fl on the east side and above
elevation 46 fl on the west side.

Red Alder/Salmonberry Association

The red alder/salmonberryassociation (Table 7.3-4, see Figure 7.3-7) commonly occurs on wet
valley floors in seasonally flooded areas (Kunze 1994). This association would be planted above
the 42-fl elevation on the east side and above the 46-fl elevation on the west side, where year-round
soil saturationwould not occur.
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Table %3-3.Proposed plant species for the black cottonwood/willow association.

Scientific Name Common Name Indicator Status I Condition

Trees

Alnus rubra Red alder FAC container

Fraxinus latifolia Oregon ash FACW container

Malusfusca Pacific crabapple FACW container

Picea sitchensis Sitka spruce FAC container/bareroot

Populus trichocarpa Black cottonwood FAC container/live stake

Salix lasiandra Pacific willow FACW+ container/live stake

Shrubs

Lonicera involucrata Twinberry FAC+ container

Physocarpus capitatus Pacific ninebark FACW- container

Rosa nutkana Nootka rose FAC container

Salix hookeriana Hooker's willow FACW container/live stake

Salix sitchensis Sitka willow FACW container/live stake

See Table 7.2-4 for indicator status definitions

Table 7.3-4. Proposed plant species list for the red alder/salmonberry association.

Scientific Name Common Name Indicator Status Condition

Trees

Alnus rubra Red alder FAC container

Fraxinus latifolia Oregon ash FACW container

Malusfusca Western crabapple FACW container

Picea sitchensis Sitka spruce FAC container

Populus trichocarpa Black cottonwood FAC container/live stake

Salix lasiandra Pacific willow FACW+ container/live stake

Thuja plicata Western redcedar FAC container/bareroot

Shrubs

Comus stolonifera Red-osier dogwood FACW container/live stake

Lonicera involucrata Twinberry FAC+ container

Rosa nutkana Nootka rose FAC container

Rubus spectabilis Salmonberry FAC+ container

Salix scouleriana Scouler's willow FAC container/live stake

Oregon Ash Association

The Oregon ash association is most commonly found in floodplains or associated with streams and
backwater sloughs (Kunze 1994). This community would be planted in the wetter portions of the
forest zone, since most of the associated species are tolerant of soil saturation and inundation well
into the spring. Oregon ash will comprise most of the canopy cover, with salmonberry and willow
in the shrub layer(Table 7.3-5; Figure 7.3-8).

Natural Resource Mitigation Plan 7-60 December 2000

Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update G:tDar,_wo,_n_Ol.'U£'gJ.'O_mpu_OOONRMp_7_rentven_o_aner,'.doc

AR 009964



C
0
N

" I|
o

AR 009965 £



L-- Table 7.3-5. Proposed plant species list for the Oregon ash association.

Scientific Name Common Name Indicator Status Condition

Trees

Fraxinus lanfolia Oregon ash FACW container

Malusfusca Western crabapple FACW container

Picea sitchensis Sitka spruce FAC container/barefoot

Populus trichocarpa Black cottonwood FAC container/live stake

Salix lasiandra Pacific willow FACW+ container/live stake
Shrubs

Comus stolonifera Red osier dogwood FACW container/live stake

Lonicera involucrata Twinberry FAC+ container

Rubus spectabilis Salmonberry FAC+ container

Salix stichensis Sitka willow FACW container/live stake

Mixed Forest Association

The mixed forest association includes several coniferous and deciduous tree species as well as an
understory shrub component. Some of the tree species in this association are not tolerant of
prolonged saturation. Therefore, this association would be planted in the upper zone between
wetland andupland, as well as in the upland buffers (Table 7.3-6; see Figure 7.3-8).

Table 7.3-6. Proposed plant species list for the mixed forest assodation.

Scientific Name Common Name Indicator Status Condition
Trees

Abies grandis Grand fir FACU- container

Acer macrophyllum Big-leaf maple FACU container

dlnus rubra Red alder FAC container

Crataegus douglasii Black hawthorn FAC container

Populus trichocarpa Black cottonwood FAC container/bare root

Prunus emarginata Bitter cherry FACU Container

Psuedotsuga menziesii Douglas fir FACU container

Rhamnus purshiana Cascara FAC- container

Thuja plicata Westernredcedar FAC container
Shrubs

Acer circinatum Vine maple FAC- container

Amelanchier alnifolia Serviceberty FACU container

Berberis aquilifolium Tall Oregon grape FACU contamer

Corylus cornuta Hazelnut FACU container

Oemleria cerasiformis Indianplum FACU container

Rosa gymnocarpa Bald-hip rose FACU container

Rosa nutkana Nootka rose FAC container

Rubus parviflorus Thimbleberry FAC- container

Sambucus racemosa Red elderberry FACU container

Symphoricarpos albus Snowberry FACU container
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Western Redcedar Association

The western redcedar association includes deciduous as well as coniferous tree species, with an v

understoryof FAC and FACW shrub species (Table 7.3-7; Figure 7.3-9). Tree species such as
western redcedar and big-leaf maple are not tolerant of prolonged soil saturation. Therefore, this
association will be planted in the upperportions of the wetland zone, or above approximately 47 fl
in the west and about 44 fl in the easternbasin.

Table 7.3-7. Proposed plant species fist for the western redeedar association.

Scientific Name Common Name Indicator Status Condition

Trees

Abies grandis Grand fir FACU- container/bareroot

Acer macrophyllum Big-leaf maple FACU container

Alnus rubra Red alder FAC container

Populus trichocarpa Black cottonwood FAC container/bareroot

Rhamnus purshiana Cascara FAC- container

Thuja plicata Western redcedar FAC container

Shrubs

Acer circinatum Vine maple FAC- container

Oemleria cerasiformis Indianplum FACU container

Physocarpus capitatus Pacific ninebark FACW- container

Salix scouleriana Scoulefs willow FAC container/live stake

Existing Wetland Enhancement

The existing emergent wetlands will be enhanced by planting them with various forested and shrub
communities, including black cottonwood/willow, red alder/salmonberry, and Oregon ash, and
willow/red osier dogwood plant assoeiations (see Tables 7.3-3 through 7.3-5 and 7.3-8). Trees and
shrubs included in these associations will be intill-planted into the existing wetland vegetation.
Wetland enhancement communities will be planted at the existing ground elevations, between
elevations 45 and 49 ft.

Forested Buffers

The mitigation site will be protected by 100-fl forested buffers along its boundaries. In addition,
upland forest between the existing wetland and the newly created wetlands will create an
upland/wetland mosaic to increase habitat diversity (Appendix E, Sheets L5 through L10).
Approximately 15.9 acres of forested buffer and uplandwill be established.

Buffer areas on the site range from moist upland areasto wetter transitionalareas between uplands
and wetlands. Transitional areas between uplands and wetlands will be planted with the western
redcedar association (see Table 7.3-7), while upland areas will be planted with the mixed forest
association (see Table 7.3-6).
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Upland areas disturbed during wetland construction will be seeded using a mix of low-growing
grass species (see Table 7.3-2) prior to planting. Trees and shrubs will be planted at densities
sufficient to attain the stem density and canopy cover performance standards identified for forested

wetland habitat (see Table 7. I-2).

7.3.4.2 Shrub Wetland Community

Willow/Red Osier Dogwood Association

The shrub wetlands will be planted with a willow/red osier dogwood association (Table 7.3-8; see

Figure 7.3-9). Shrubs will be planted approximately 4 to 6 fl on-center. This association will
occupy wetter areas of the site that are inundated during the winter months and have saturated soils
into the summer. Shrub wetlands will be planted between 44 and 47 fl in the western basin, and
between 41 and 42 ft in the eastern basin (Appendix E, Sheets L5 through L10).

Table7.3-8. Proposedplant specieslist for the willow/redosier dogwoodshrubzone.

Indicator
ScientificName CommonName Status Condition Comments

Comus stolonifera Red-osierdogwood FACW container/ Shrubswouldbe plantedin
livestake approximately85%to 90%oftbe

shrubzone at spacings rangingfrom5
to 8 ft on-center.

Lonicera involucrata Twinberry FAC+ container

- Salix hookeriana Hooker's willow FACW- container/
livestake

Salixlasiandra Pacificwillow FACW+ container/
livestake

Salix sitchensis Sitka willow FACW container/
livestake

7.3.4.3 Emergent Wetland Community

Beaked Sedge/Water Parsley Association

Emergent wetlands in the excavated basins will be planted with native emergent species common in
the Green River Valley and the northern Puget Sound region. Since wetland hydrology is designed
to create both seasonally and permanently flooded areas, plants that are tolerant of extended

flooding and soil saturation would be established in these areas. The emergent zones will be planted
with an herbaceous community dominated by native sedge and rush species such as beaked sedge,
slough sedge, water parsley, small-fruited bulrush, and narrow-leaved bur-reed (Table 7.3-9; Figure
7.3-10; Appendix E, Sheets L5 through L10). Emergent communities will be planted in the wettest
portions of the site with year round soil saturation and some areas of permanent standing water.

Emergent communities will be planted below approximately between 44 ft in the western basin and
41 fl in the eastern basin.
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Table 7.3-9. Proposed species list for the beaked sedge/water parsley emergent zone.

Scientific Name Common Name Indicator Status Condition

Carex rostrata Beaked sedge OBL plug/container

Eleocharis palastris Common spike-rush OBL plug/container

Oenanthe sarmentosa Waterparsley OBL container

Polygonum amphibium Watersmartweed OBL container

Scirpus acutis Hardstem bulrush OBL plug/container

Scirpus microcarpus Small-fi'uited bulrush OBL plug/container

Sparganium emersum Narrow-leaf bur-reed OBL plug/container

The typical growth pattern for emergent marsh plants is in monotypic patches with some
interspersion in open, less densely vegetated areas, and proposed planting would mimic this pattern
(See Figure 7.3-10). Planting shoots with rhizomes 18 inches on-center in monotypic stands of
varying size, in combination with seeding a mix of emergent species (see Table 7.3-2) in the areas
between patches should achieve that result. Because ponding in emergent areas is expected well
into the early summer, planting of emergent species would occur during the fall months when soils
are becoming saturated, but before water levels reach their winter maximum.

7.4 IMPLEMENTATION

The following sections describe the general implementation sequence for the Auburn site. Table
7.4-1 presents a proposed implementation timeline for Auburn mitigation projects.

7.4.1 Pre-construction Meeting

Oversight during construction of the wetland mitigation will be required to ensure that the
contractors follow the plans and specifications. Prior to any site work, a pre-construction meeting
will be held with the Port, general contractors, engineers, landscape contractors, landscape
architects, and biologists to ensure that the work is constructed as designed, and that contractors
understandand comply with all environmental pe._tit conditions. Both a civil engineer and wetland
ecologist will be available foron-site inspections and approvals of all work during construction.

7.4.2 Site Preparation and Planting

7.4.2.1 Existing Wetlands

The majority of the existing wetlands will not be cleared of vegetation or graded during site grading
and excavation (Appendix E, Sheets C3 through C6). Non-native vegetation in the existing
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wetlands will be managed before installing native plants to reduce competition, and to control
weeds. Management will include reducing cover andvigor of existing non-native vegetation. Plant
installation will occur between March and October, and weed management should occur
immediately prior to installing plants.

Priorto the scheduled plant installation in the existing wetlands, existing vegetation will be mowed
and maintained at a maximum height of approximately 6 to 12 inches. Enhancement plantings will
be installed per the planting schedule (Appendix E, Sheets L5 through L10). Native trees and
shrubs will be installed in clumps of 5 to 10 individuals, with a weed barrier mulch applied around
the base of each plant. Mowing may occur periodically to maintain the grasses at a height of 12
inches or less. Mowing between the planted areas may be necessary for the first 3 to 5 years of the
monitoring period to minimize competition between the planted stock and existing pasture grasses
or to control invasive plants.

This weed management strategy is expected to maximize the success of plant establishment. Over
time, the areas in between the planted clumps will fill in with native wetland trees and shrubs
through the increase in cover from the initial planted stock, as well as colonization of new areas.

7.4.2.2 Protective Buffers

Buffers at the Auburn site will be established in a lO0-fl-wide zone around the perimeter of the
mitigation site, as well as in the areas between the existing wetlands and newly created wetlands
(Appendix E, Sheets C3 through C6). The existing upland areas, including the buffer around the
wetlands, are currentlydominated by non-native pasture grasses and forbs. To reduce competition --
from existing vegetation and to control weeds prior to planting, the cover of existing vegetation will
be reduced, and soils will be disced to prepare a substrate for the hydroseed mix and the planted
stock. During early to mid summer, existing vegetation will be mowed to a maximum height of
approximately 6 to 12 inches. The vegetation will be allowed to grow for about 2 weeks to produce
new shoots and leaves, and then herbicide will be applied per the specifications. Approximately 2
weeksaftertheherbicideapplication,theareawillbethoroughlydiscedtomix theuppersoil
profile,irrigationwillbeinstalled,andahydroseed/mulchmix applied.The followingspringand
summer,plantswillbeinstalledinthebufferplantingzones.

Dependingon thetimingofmitigationconstruction,itmay notbepossibletopreparethebuffer
area,installirrigation,andapplyhydroseedintimeforthehydroseedtobecomeestablishedbefore

thewinterseason.Therefore,therewillbe two optionsforpreparingtheuplandand existing
wetlandbuffers.Optiononeistocompletetheentiresequenceoutlinedabove,ifallthestepscan
becompletedby mid-Septemberorearlier.Thiswillallowthehydroseedtimetoestablishcover
andstabilizethesoilbeforethewinterrainyseason.Iftheentiresequencecannotbecompletedby
mid-September,thentheexistingvegetationshouldbeleftinplacetostabilizethesoilandprevent
erosionduringthewinter.The discingandhydroseedstepswillbe omittedandtheirrigation
systemandplantedstockwillbeinstalledintotheexistingvegetation.Iftheexistingvegetationis
leftinplaceinthebufferarcas,plantingwillproceedasdescribedabovefortheexistingwetland
areas.
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7.4.3 Excavation and Grading

Prior to excavation and grading, the extent of all grading activities will be surveyed by a
professional surveyor and staked in the field. The contractor will establish vertical and horizontal
site controls and maintain them throughout the construction period. The limits of work will be
identified and flagged in the field, wetlands andsurface waterfeatureswill be identified with orange
barrierfencing, andthe TESC measureswill be installed.

Approximately440,000 cy of soil will be excavated to formthe new wetlands basins to the east and
west of the existing wetlands. The top 12 inches of soil will be stripped and removed from the site.
This surfacematerial, as well as the majorityof the excavated material,will be transported off-site
and disposed of at an approved upland location. A portion of the excavated subsoils, which are
composedofsilts,clays,andfinesands,willbeblendedwithcompostedorganicmatterandusedas
topsoil,tobeplacedafterthenew sitegradesareestablished.Thetopsoilblendingoperationwill
requiretemporarystockpilingandprocessingateitheranon-siteoroff-sitelocation.

Theexistingdrainagechannel,locatednorthofthesite,willbewidenedtoconnectthcmitigation
sitewiththe100-yearfloodplainand an existingditchsystemnear277thAvenue South(sec
AppendixE,SheetC8 Section5).

Finalgradingandhabitatlogplacementwillbe performedunderthedirectionofthewetland
scientistorlandscapearchitect.Ifsubsoilshavebecomecompactedduringpreliminarygrading,the
soilsurfacewillbcrippedand/ordiscedpriortospreadingtheamendedtopsoilmix.The topsoil
mixwillbeplacedtoadepthofatleast12inches.

7.4.4 Construction Access Roads, Staging Areas, and Maintenance Roads

In addition to any temporaryaccess and/or haul roads, temporary construction and maintenance
roads will be required on the mitigation site. Temporary maintenance roads will be constructed
around each wetland basin to provide vehicular access during planting, and for the early site
maintenance and monitoring period. Temporarygravel paths will provide foot and small vehicle
access to the interiorof thesite duringthe planting period.

7.4.4.1 Staging Areas, Temporary Haul, and Access Roads

On completionofearthworkandplantingphases,temporarystagingareas,access,andhaulroads
willberemoved,preparedforplanting,andplanted.Stagingareasand/oraccessroadsthatarenot
withinthemitigationsiteboundarieswillbeclearedofconstructionequipmentanddebrisandsoils
willthenbc rippedordiscedtobreakup compactedlayersandpreparea suitablesubstratefor
planting.Exceptforwheretheseareascrosswetland,theywillbehydroseededwiththelow-grow
erosioncontrolseedmix specifiedfortheuplandbuffers(seeTable7.3-2).Where theycross
wetlands,thewetlandhydrosecdmixwillbcused.

Temporarystagingareasoraccessroadswithinthemitigationsitewillberemovedandplanted.
Theseareaswillbeclearedofconstructionequipmentanddebris,roadmaterialswillberemoved,
and soilsurfaceswillbcpreparedforplantingandplantedaccordingtotheplantingplan.For
example,wherea temporaryhaulroadoccursinan areadesignatedaswesternredcedaron the
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planting plans (Appendix E, Sheets L1 through L5), the area will be planted with the western
redcedar association once the road is removed. Preparation of these areas for planting may include _•
deep ripping or discing, depending on the degree of soil compaction, and the addition of organic
mulch (as specified for the rest of the site).

7.4.4.2 Gravel Paths and Maintenance Roads

Temporary gravel paths in the mitigation area provide access for planting, initial maintenance, and
monitoring. The gravel paths will be decommissioned after five complete growing seasons
following completion of planting, if the areas have met plant cover and survival performance
standards for 2 consecutive years. If the areas are not meeting cover performance standards at the
end of 5 years, the gravel paths will be decommissioned when basins have met plant cover and
survivalperformance standards. Decommissioning will include removing path materials, preparing
the soil surface forplanting (e.g., ripping and/or tilling), and planting according to the planting plan.

The temporary maintenance roadswill be removed after five growing seasons if the areas they serve
meet cover performance standardsfor 3 consecutive years. The road materials will be removed and
soil surfaces treated to provide a suitable medium for plant growth (i.e., ripping and/or discing).
The road area will be planted with fast-growing species from the mixed forest plant schedule (i.e.,
Douglas fir, red alder, black cottonwood, bald-hip rose).

Maintenance roads along the west, north, and south sides of the site, may be retained throughout the
10-year monitoring period for maintenance and security for the site (i.e., to manage weed control,
any necessary replanting, prevent dumping, etc.). At the end of the 10-year monitoring period, the _
Port will consult with regulatory agencies to determine if the maintenance roads should be v
decommissioned, or if they shouldbe retainedto allow for on-going maintenance, or security needs.
If it is determined the maintenance roads should be removed, they will be planted as described
above for the construction haul and access roads.

7.4.5 Erosion Control

Prior to any site preparation and grading, sediment and erosion control measures will be
implemented to protect on- and off-site aquatic systems from sedimentation. Generally,
construction of the wetland basins will not be prone to off-site migration of sediments due to the
level topography of the site and the lack of surface water features in or adjacent to the site. In areas
where fine sediments could potentially occur in surface waters, adjacent properties, or existing
wetlands due to construction activities, a variety of erosion control measures will be employed.
Staging areas and existing wetlands will be protected with silt fencing. Stockpiled soil left in place
for more than 3 weeks will be stabilized with an approved native hydroseed mixture, tarp, or
appropriate BMP. In addition, a native erosion control grass seed mixture will be used to stabilize
the soil in the graded portions of the site until native vegetation can be installed.

To reduce tracking of mud onto paved roads, the site entrance roads will be stabilized using a pad
constructed of quarryspalls. Vehicles and/or their tires will be washed or brushed prior to leaving
the site during periods when track-out of mind could occur.
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7.4.6 Irrigation

After all grading activities have been completed, a temporary irrigation system will be installed
throughout the site. Installation of the irrigation system will be coordinated with grading and
planting steps to ensure that irrigation is installed prior to plant installation. Installation of the
irrigation system will be below ground in all areas that will be cleared and graded; however, the
system will be installed above ground in the existing wetlands. The irrigation system will remain in
place until the plants become established, which is anticipated to take 2 to 5 years. The temporary
systems will then be decommissioned and above-ground parts of the system will be removed.

7.4.7 Establish Native Wetland and Upland Buffer Vegetation

All planting zone boundaries will be surveyed by a professional surveyor, and staked and flagged in
the field according to the planting plan. A landscape architect or wetland scientist will observe plant
installation to ensure that plants are installed properly and according to the plans and specifications.
The contractor will be responsible for ensuring that plants are not damaged during transport,
staging, or installation, and will be responsible for plant survival and health during the first year
following planting.

Due to the large number of plants required to cover the entire buffer, planting may occur in phases.
An initial planting of rapidly growing plants tolerant of full sun will be followed by a second
planting of more slowly growing species that tolerate or require shade. Planting activities will most
likely occur during the spring and fall months to avoid potential disturbance to wintering bald eagles

..... in the vicinity of the Green River.

To provide additional protection to the site from people and pets, the fence line will be densely
planted with species from the mixed forest community type to provide a physical and visual screen.
Dense planting along the fence line will include Douglas fir, black hawthorn, tall Oregon grape,
bald-hip rose, and big-leaf maple (Appendix E, Sheet L10, Detail 6)

7.4.8 Record Drawings Report and Monitoring

On completion of earthwork, site topographs will be surveyed and a report containing record
drawings for the earthwork phase will be prepared and submitted to regulatory agencies. The
planting plan will be reviewed and adjusted if necessary to match constructed grades and site
conditions. Adjustments may include moving the boundaries of planting zones or adjusting species
compositions to ensure successful establishment of the plant communities. Any necessary
adjustments to the planting plan will be submitted to regulatory agencies with the earthwork record
drawings and report.

Upon completion of planting (i.e., completion of all planting phases), a complete set of record
drawings (including both earthwork and planting as-builts) documenting the constructed mitigation
site will be developed and submitted to regulatory agencies. Baseline monitoring (year 0
monitoring) will be conducted on completion of planting to document baseline ecological
conditions on the site. Compliance monitoring consistent with the monitoring plan outlined in
Chapter 4 of this document will begin during the first growing season after submittal of the
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complete set of record drawings (i.e., monitoring year 1). Monitoring reports will be submitted to --
the regulatory agencies consistent with the schedule described in Chapter4 of this document....

7.4.9 ConstruetionSteps

The following sections provide a general outline of the construction and post-coma'action steps
necessary to implement the Mitigation Plan.

7.4.9.1 General Conditions

• All site work will be consistent with permitconditions and City of Auburn grading permit.

• Pre-construction meeting will be held with contractor, architect/engineer, and wetland
scientist to review submittals, work plan, schedules, and permit conditions.

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

• During construction, hydroseed or mulch will be applied to all open areas after grading
consistent with City of Auburn grading permit.

• All areas of exposed soil will be hydroseeded or mulched by September 15thto stabilize the
site priorto the start of the rainy season.

• Plant procurement must be coordinated with the construction schedule to ensure that
specified plant quantities and species areavailable when they are needed.

7.4.9.2 Site Preparation

• Vertical and horizontal site controls will be established and maintained throughout the
construction period.

• Identify and flag limits of work for the mitigation site.

• Install fencing (orangebarrier) around existing wetlands and outlet ditches.

• Implement TESC plan.

• Maintainsecurity of the site throughcomtruction; install security fence around site.

• Establish temporary site access roads and wetland crossings.

• Establish staging and stockpile areas.

• Implement a spill control plan and identify fueling areas.

• Install site dewatering system (pumping wells, manifold piping, and discharge structure).

• Installtemporaryutilities (e.g., electric power and irrigationmains).

7.4.9.3 Outlet Channel and Weir Construction

• Install temporary sediment and erosion control measures.

NaturalResourceMitigationPlan 7-74 December2000 --.
Seattle-TacomaInternationald irport 556-2912-001(03)
MasterPlanUpdate G:_ra_,_C.'ol_s_12om_,n,_ooot_auec,,_,,,_,,_ou=,,,_,_

AR 009978



" • Rccontourditchatthenorthend ofsite(asneeded),constructwatercontrolstructureand
channel connecting to the east wetland basin.

• Install erosion control matting and hydroseed open areas.

• Install control weir.

7.4.9.4 East Wetland Basin and Buffer

• Clear site of brush and fence, etc.

• Strip top 12 inches of soil material and dispose offsite in an approved upland disposal area.

• Start dewatering.

• Excavate east side of wetland basin.

• Mix subsoils with organic compost and stockpile; stabilize consistent with grading permit
requirements.

• Complete fine grading of east side of wetland basin.

• Disc soils where compacted after grading.

• Place amended soils 12 inches deep over entire east side basin and disc into subsoils.

• Mow existing vegetation in upland buffer areas.

• Install habitat logs and snags.

• Install irrigation system in east basin; restore disturbed grades as needed.

• Install irrigation in upland buffer.

• Test irrigation system.

• Install erosion control matting as needed.

• Remove haul roads, access roads, dewatedng ponds/pipes, staging areas, etc., not needed for
planting of the existing wetland or west basins, return staging areas/access roads, etc. to
grade.

• Apply hydroseed/mulch to east basin (wet and transition seed mixes) and upland buffer
(low-grow mix) per specifications.

• Winterize irrigation system.

• Produce grading record drawings.

• After grading is complete, install plants in east basin; phase planting if necessary.

• Install plants in upland buffer and in the area between the maintenance roads and the
fencing.

• Place mulch or other materials 4 to 6 inches deep around plants as a weed barrier.
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7.4.9.5 Preparation and Enhancement Planting of Existing Wetland and Buffer
' .j

• Mow existing vegetation in wetland and buffer.

• Disc and install irrigationin thebuffer.

• Hydroseed buffer with transitionseed mix.

• Installabove-groundirrigation in existing wetland.

• Install additional plants in the existing wetland and surrounding buffer areas.

• Place sterile organic mulch (e.g., wood fiber) 4 to 6 inches deep between plants as a weed
barrier.

• Perform maintenance mowing in areas between enhancement plantings in the existing
wetland.

7.4.9.6 West Wetland Basin

• Clearing (site of brush,fence, etc.)

• Strip top 12 inches of soil material and dispose off-site in an approved upland disposal area.

• Start dewatering.

• Excavate west side wetland basin.

• Mix subsoils with organic compost and stockpile; stabilize consistent with grading permit -.
requirements.

• Complete fine grading of west side basin.

• Disc soils that are compacted by grading.

• Place amended soils 12 to 24 inches deep over entire west side basin.

• Mow existing vegetation in upland buffer areas.

• Install irrigationsystem and restore disturbed grades as needed.

• Test irrigation system.

• Install habitat logs.

• Install erosion control matting as needed.

• Apply hydroseed or mulch to west basin (wet and transition seed mixes) and upland buffer
(low-grow seed mix) per specifications.

• Winterize irrigation system.

• Produce grading record drawing (as-built).

• After grading is complete, install plants.

• Place organic mulch (e.g., wood fiber) 4 to 6 inches deep between plants as a weed barrier.
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" 7.4.9.7 Closeout

• Remove temporaryhaul/access roads.

• Remove constructionequipment anddebris.

• Hydroseed and/or install plants in temporary staging areas or access roads within the
mitigation site boundaries.

• Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigation boundaries.

7.4.9.8 Record Drawings, Monitoring, and Maintenance

• Produce irrigation andplant installation record drawings (i.e., 'as-builts').

• Conduct baseline monitoring and complete baseline report including record drawings,
results of baseline monitoring, and final monitoring plan (e.g., locations of monitoring plots,
baseline conditions).

• Begin compliance monitoring after grading is complete; submit annual monitoring reports
for 1O-year monitoring period.

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

_. 7.5 MONITORING AND PERFORMACE STANDARDS

The mitigation site will be monitored for a 10-year period, with monitoring focusing on collecting
the physical and biological datanecessary to determineif the performance standards,and ultimately
the ecological benefits of the mitigation are met (see Table 7.1-2). Monitoring reports will
summarize the ecological condition of the site and document compliance with performance
standards. If necessary, specific contingency actions and schedules for implementing contingency
measures will be recommended. The first phase of monitoring will be to complete recorddrawings
and a baseline monitoring report, as described below in Section 7.5.1. Section 7.5.2 describes
specific monitoring activities andschedules for the mitigation site.

7.5.1 Record Drawings and Baseline Monitoring Report

Conditions on the mitigation site following completion of constructionwill be documented with
record drawings and a baseline monitoring report. This report will verify that the mitigation has
been constructed as designed, or to document any deviations from the plan. Any significant
deviations from the mitigation design will be noted, and submitted to ACOE for approval. The
baseline report will also include documentation of all sampling locations for future monitoring
activity. A detailed map of the site will be prepared from field surveys, and will include the
following information:

• Site topography at 1-fl contour intervals and selected spot elevations.

• Locations of major plant community boundaries.
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* Locations of surface water and control structures. -

• Locations of vegetation transects, photograph points, groundwater wells, staff gages, and
other sampling points.

Baseline monitoring data will be collected to provide the basis for evaluating future changes on the
mitigation site, consistent with the approach and methods outlined for all Port mitigation projects in
Chapter 4 of this document. Results of the baseline monitoring will be compared to the established
design criteria and performance standards for the mitigation site (see Table 7.I-2).

7.5.2 10-Year Monitoring Plan

Monitoring activities during the 10-year monitoring period will focus on the collection of
vegetation,hydrology,and wildlifedatatodeterminewetlandfunctionand performance,and
compliance of the mitigation site with the performance standards. The monitoring schedule and
methods for themitigation site aresummarized in Table 7.5-1.

7.5.2.1 Vegetation Monitoring

Vegetation monitoring will measure establishment of native plant communities on the site. The
development of native plant communities will be a key indicator of how well wetland and upland
functionsarebeingrestoredandenhancedby themitigation.Vegetationisalsoanindicatorof
wildlifehabitat,aswellashavingasignificantinfluenceonhydrologicandwaterqualityfunctions.

Datadescribingplantspeciescomposition,density,andcoverwillbe collectedalongpermanent
vegetation transects or within permanent plots. Walk-through surveys will be made to estimate _t
annual shoot growth, survivalrates, andvertical andhorizontalvegetation structure. Photographs
can provide qualitative documentation of plant community development over time by evaluating
variables such as cover, species composition, height, and vertical structure. Therefore, photographs
will be taken along transects and at appropriate viewpoints to document the extent and nature of
plant cover. Results of the vegetation monitoring will be used to determine if performance
standards for plant survival, cover, density, and species composition are met in each monitoring
year.

7.5.2.2 Hydrology

Data on site hydrology will be collected to evaluate the duration and extent of flooding and/or soil
saturation in each wetland type on the mitigation site. Both surface and groundwater hydrology will
be monitored using staff gages or groundwater monitoring wells, and field observations. Surface
water levels at staff gages will be recorded monthly for the first 3 years after construction is
complete, and three times per year thereafter. Permanent groundwater monitoring wells will be
installed throughout the site to measure groundwater depths. Wells will be placed within existing
wetlands, and at representative sites in the newly constructed forested, shrub, and emergent plant
communities. Depths to the water table will be recorded monthly for the first 3 years aRer
construction is complete, and three times per year thereafter (see Table 7.5-1).
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7.5.2.3 Wildlife Habitat

Habitat structure (i.e. vegetation types, flooding, etc.) of the mitigation site will be monitored to
evaluate whether performance standards are being met. These data will be supplemented with
observations of wildlife using the site. Wildlife surveys will be conducted four times per year to
record wildlife species and activities on site.22 A variety of techniques will be used to evaluate
wildlife use and wildlife habitat attributes on the site. Techniques described in Ralph and Scott
(1981), Ramsey and Scott (1979), and Reynolds et al. (1980) may be used to monitor bird numbers.
Techniques described in Olson et al. (1997) may be used to sample pond-breeding amphibians and
Corn and Bury (1990) for terrestrial amphibians.

7.6 SITE PROTECTION

The Port will execute and file restrictive covenants on the Auburn wetland mitigation site to provide
permanent protection for the site. Copies of the restrictive covenants are provided in Appendix F.
Language and conditions of these restrictive covenants have been revised to reflect discussions
between the Port and ACOE, Ecology, FAA, and USDA-WSD.

The mitigation site 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 the
signs and fencing on a regular basis.

7.7 MAINTENANCE AND CONTINGENCY PLANS ....

7.7.1 Routine Maintenance

Routine maintenance tasks (e.g., maintaining irrigation system, removing trash) and adaptive
management/contingency measures (e.g., weed management, replacing plants) will occur during the
monitoring period. Routine weed control does not include contingency measures that may be
needed to keep invasive species cover below the 10 percent cover standard. These are discussed
below under contingency measures.

The mitigation site has been designed to achieve final performance standards without significant
ongoing maintenance. The need for maintenance is anticipated to decline during the monitoring
period, as the mitigation has been designed to be self-sustaining in the long term. Some
maintenance will continue for at least as long as the 10-year monitoring period.

Typical maintenance activities will include replacing dead plants, and weed control measures. For
the first year following planting, the landscape contractor will be responsible for ensuring the health
of planted material and for replacing dead or severely stressed plant material. After the first year,
the Port will be responsible for maintaining plants and will replace plants as needed based on

22Notethatperformancestandardsdonotrequirewildlifesurveys.Wildlifesurveyswellbeconductedtoprovide
additionalinformationaboutthewetlandthatmaybe usefulinmakingadaptivemanagementdecisionsorimplementing
contingencymeasures.
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- performance standards and consistent with specified contingency measures. To achieve relatively
rapid overstory development and structuraldiversity, trees will be planted closer together than
would occur in natural,mature stands and may be fertilized. At the end of the 1O-yearmonitoring
period to allow better development of some trees, other trees may be cut or girdled (these would
then be lett as woody debris for wildlife habitat). This management activity will allow the
remaining trees adequate space to reach full size, while providing additional microhabitat for
animals in the downed or standingwoody debris.

7.7.2 Contingency Measures

Contingency measures will be implemented consistent with the adaptive management approach if
monitoring results show that specific performance standards are not being met. Specific
performance standards and contingency measures for the mitigation site are given in Table 7.7-1. If
conditions arise that have not been identified in this table, they will be evaluated on a ease-by-case
basis, and discussed with ACOE and Ecology. Based on these discussions, appropriate contingency
measures will be developed and implemented.

7.7.2.1 Weed Management

If needed, a variety of weed control strategies are available to manage non-native invasive species,
and these weed control strategies may be used as appropriate throughout the project. Specific
control measures will be determined on a ease-by-case basis, depending on the extent of the

_ invasive species problem, the invasive species of concern, and the site condition. Steps in weed
control may include (listed in order of preference), any of the following:

• Dense plantings of desired species that competitively exclude non-native species

• Use of mulch in the form of sterile straw or other biodegradable mulch

• Installation of biodegradable weed barrier cloth

• Mechanical removal of weeds by using weed whackers, hoeing, or hand-removal

• Applications of EPA-approved herbicides, as necessary

Reed canarygrass is present in wetland areas on and adjacent to the mitigation site, and this
undesirable species could spread into mitigation wetlands via seed dispersal. To control the spread
of reed canarygrass and to ensure the success of native plant establishment, contingency measures
as well as routine maintenance actions may be required. Potential control measures include periodic
mowing, reseeding with native wetland grasses, and/or treatment with an EPA-approved herbicide.

Because of the planting approach taken (hydroseeding, densely planting fast growing species, and
very wet emergent areas), the need for long-term control of reed eanarygrass on the site is not
anticipated. The dense planting of forested vegetation, including a significant conifer component,
will provide dense shade over much of the site. Shade from the forest canopy will greatly reduce
the likelihood that reed canarygrass can persist on the site over the long tenn. The emergent
wetlands are designed to be too wet for this species, and it is unlikely to out-compete native wetland
plants once they are established in the emergent zone. Hydroseeding at the time of construction
should also limit the ability of reed canarygrass to become established.
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7.7.2.2 Reducing Herbivore Damage

Vegetation at newly planted mitigation sites can be vulnerable to browse by Canada geese, deer,
voles, beaver, and other wildlife species. In order to avoid significant loss of planted species, a
number of contingency measures may be necessary. Stem collars may be installed around the base
of woody species or netting may be placed over some plantings. A combination of cayenne pepper
and pruning wax applied to woody stems has been an effective deterrent to herbivory at the Auburn
Race Track mitigation site and may be used here. These and other contingency measures may be
employed on a case-by-case basis.

7.7.3 Performance Standards

In addition to overall goals and objectives, specific design criteria and performance standards (see
Table 7.1-2) were developed to achieve the established wetland mitigation goals. Performance
standards are measurable criteria that can be evaluated to demonstrate when a mitigation element
has been successfully implemented. Performance standards were developed for each design
objective (see Table 7.1-2). During the monitoring period, these performance standards will be
evaluated to determine the need for contingency or adaptive management actions. At the end of the
monitoring period, performance standards will be used to determine if the project has successfully
met design objectives and goals.
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DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:

DECLARATION OF RESTRICTIVE COVENANTS

(Miller Creek/Lora Lake/Vacca Farm Wetland and Floodplain 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 "POX") as required 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 more particularly described in Recital C, below.
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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/Lora Lake/Vacca Farm
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/Lora Lake/Vacca Farm Wetland and Floodplain Mitigation
Area, and has executed similar Declarations for the other Mitigation Sites, to submit the
Miller Creek/Lora Lake/Vacca Farm Wetland and Floodplain Mitigation Area to the
covenants, conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Miller Creek/Lora
Lake/Vacca Farm Wetland and Floodplain 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.
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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 floodplain,
wetlands, flood storage areas, and/or riparian corridors, 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.
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e. Installation of guy-wires and anchors (to support navigation light
towers outside the Mitigation Area) and maintenance of the guy-wires
and anchors.

f. 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.

g. Installation of water and air quality monitoring equipment as
authorized in writing by the Corps and Ecology, and maintenance of
the equipment.

h. Continuation, including maintenance and reconstruction, of the
existing electrical power line owned and operated by Seattle City Light
or its successor.

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

j. 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.

k. 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.

4
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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.

EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:
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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 ,

(Signatureof Notary)

0..egiblyPrint or StampName of Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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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 required 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.
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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.
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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.
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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.
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EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal

corporation

By:
Name:
Its:
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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

(Signatureof Notary)

(LegiblyPrintor StampName of Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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.... DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:

DECLARATION OF RESTRICTIVE COVENANTS

(Tyee Valley Golf Course 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 required 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.
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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 Tyee Valley Golf Course 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 Tyee Valley Golf Course Mitigation Area, and has executed similar
Declarations for the other Mitigation Sites, to submit the Tyee Valley Golf Course
Mitigation Area to the covenants, conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Tyee Valley Golf Course
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.
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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
wetland area, 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. Installation of water and air quality monitoring equipment as
authorized in writing by the Corps and Ecology, and maintenance of
the equipment.
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f. Vegetation height control to maintain FAA required approach slopes
and radar coverage.

g. 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.

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

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:
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STATE OF WASHINGTON )
) $S.

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 ,

(Signatttreof Notary)

(Legibly Print or Stamp Name of Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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- DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:

DECLARATION OF RESTRICTIVE COVENANTS
(Des Moines 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 required 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
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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 Des Moines 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 Des Moines Creek Mitigation Area, and has executed similar Declarations
for the other Mitigation Sites, to submit the Des Moines Creek Mitigation Area to the
covenants, conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Des Moines 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.
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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 a setback area adjacent
to the creek, 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.

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.

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

e. Installation of water and air quality monitoring equipment as authorized in
writing by the Corps and Ecology, and maintenance of the equipment.

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

h. Continuation, including maintenance and reconstruction, of the existing
underground sewer line owned and operated by the Port.

i. Construction of a water supply pipeline and associated facilities for Des
Moines Creek flow augmentation as authorized in writing by the Corps
and Ecology, and maintenance of the pipeline and facilities.

j. Activities to implement the Des Moines Creek Basin Plan as authorized in
writing by the Corps and Ecology.

k. Construction of a new roadway to the airport (known as "South Access")
as authorized in writing by the Corps and Ecology, and maintenance of the
roadway.

1. 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.
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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.

EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:

5
50200745.O3

_- Des Moines Creek Mitigation Area

AR 010034



STATE OF WASH/NGTON )
) 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

(Signatureof Notary)

(LegiblyPrint_ StampNameof Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:

DECLARATION OF RESTRICTIVE COVENANTS
(Tyee Detention Pond 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 required 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
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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 Tyee Detention Pond 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 Tyee Detention Pond Area, and has executed similar Declarations for the
other Mitigation Sites, to submit the Tyee Detention Pond Area to the covenants,
conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Tyee Detention Pond 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 Tyee Detention Pond Area
or any part thereof and shall inure to the benefit of each subsequent owner thereof.

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
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and the Corps Permit, and to restrict development and construction activities within the
Tyee Detention Pond Area.

3. Restrictive Covenants. The Tyee Detention Pond Area shall be a stormwater
detention pond, spill control facility, and adjacent buffer. No development activity
including clearing, grading, filling, or the construction of any building, structure, or other
improvement shall occur in the Tyee Detention Pond Area, except for the following:

a. Activities authorized in the Corps/Ecology-approved Natural Resource
Mitigation Plan.

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 Tyee Detention Pond Area. If
during review and comment, the Corps or Ecology identifies any impacts
to the functions and values of the Tyee Detention Pond 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.

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

e. Installation of water and air quality monitoring equipment as authorized in
writing by the Corps and Ecology, and maintenance of the equipment.

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

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

h. Construction of a water supply pipeline and associated facilities for Des
Moines Creek flow augmentation as authorized in writing by the Corps
and Ecology, and maintenance of the pipeline and facilities.

i. Activities to implement the Des Moines Creek Basin Plan as authorized in
writing by the Corps and Ecology.

j. Activities related to the operation, maintenance, and periodic
reconstruction/replacement of a stormwater detention pond and hazardous
material spill control facility, including but not limited to mowing,
vegetation clearing, animal control, maintenance of equipment such as
sensors and outlet controls, and soil remediation.

k. Construction of a new roadway to the airport (known as "South Access")
as authorized in writing by the Corps and Ecology, and maintenance of the
roadway.

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

Following any activity in the Tyee Detention Pond Area, as authorized above, the
Port shall restore the Tyee Detention Pond 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 Tyee Detention Pond 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.
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7. Recordine. 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.

EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
its:
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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 ,

(Signatureof Notary)

(Legibly PrintorStampName of Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:

DECLARATION OF RESTRICTIVE COVENANTS

(Auburn Wetland 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 113#:

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 required 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.
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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 Auburn Wetland 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 Auburn Wetland Mitigation Area, and has executed similar
Declarations for the other Mitigation Sites, to submit the Auburn Wetland Mitigation
Area to the covenants, conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Auburn Wetland
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
Auburn Wetland Mitigation Area (hereinafter the "Mitigation Area") or any part thereof
and shall inure to the benefit of each subsequent owner thereof.
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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 for wetland
mitigation. The Mitigation Area shall also be used for floodwater storage in flood events,
but it shall not be used for stormwater management for developed areas (i.e., stormwater
detention and water quality treatment). 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. Activities necessary for the maintenance and effective functioning of
the wetlands and buffers, including but not limited to: (i) monitoring,

- maintenance, and contingency actions pursuant to Ecology's Order
and the Corps Permit; (ii) the removal of exotic, non-native, invasive
vegetation; and (iii) maintenance of drainage channels.

c. 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.

d. 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
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this Declaration may be enforced pursuant to the terms of Ecology's Order and the Corps
Permit.

5. Bindin_ 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. p--

EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:
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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:
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DATE: October 20, 2000

TO: JimThomson, HNTB eoston

FROM: Michael A.P. Kenrick,P.E.,and Michael J.Bailey, P.E.,Hart Crowser

RE: Sea-TacThird Runway - Borrow Area 3 Chic+go
Preservationof Wetlands

J-4978-06

Denver

As requested by the Port of Seattle, this memo and the attached figuresprovide conceptual

designand supporting information for the proposed drainage swale to protect wetlands in
Borrow Area 3. We alsoprovide a brief explanationof the hydrology that supportsthe

wetlands, including why excavation of Borrow Area 3 will not drain these wetlands. Figure Fairbanks
1 shows the location of Borrow Area 3 to the south of Sea-TacAirport.

REVIEW OF BORROW AREA 3 WETLAND HYDROLOGY lerseycity

The first section of thismemo provides a review and explanation of the hydrology that

currently supports and sustainswetlands in Borrow Area 3. Understanding these hydrologic

factors is important in ensuring the Iong-Lermpreservation of the wetlands during and after Juneau
excavationof the fillmaterialscontained in BorrowArea 3.

Factors Promoting Preservation of the Wetlands

Existingwetlands and current topography in BorrowArea 3 are shown on Figure2; the LongBeach

proposed area of miningand resultingcontoursfor final excavatiorl are shownon Figure3.

The seriesof wetlandsmapped in BorrowArea 3 follow a line of shallow depressionsin the

southcentralpart of the site,extendingto the southeastfrom Wetland 29 throughWetlands Portland
Bg, 30, BT, B6, and BS. These wetlandsexist in an area of relativelypermeablesubsoils

where the main groundwater table isat a de.pthof 10 to 15 feet below the wetlands. Depth
of the water table indicatesthe wetlandsare supported by other sourcesof Water. The

sources of water appear to includesurficialrunoff and shallow interflow, aswell as
Seattle
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Tel 206.324,9530
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groundwater seepage occurringfrom a perched zone above the main water table that

dischargesin the area of Wetland 29. Observationwells in the area indicatethe perched
zone does not contribute flow directlyto the other wetlandsbut, by extension,flow from
Wetland 29 appearsto passalongthe line of wetlands,to eachwetland in turn.

The key factors for sustainingwetland hydrology in Borrow Area 3 are (1) ensuringthe
i continuedsupplyof water and (2) preventing the unduelossof water from the wetlands•

' Wetland hydrology istypically sustainedby a combination of hydrologicprocesses,as

shown schematicallyon Figure4. The processessupportingwetland hydrology include

i precipitation (P), groundwaterflow (GW) and springseepage(Sp), runoff(RO), and

interflow (IF). Other processessuchas evapotranspiration(Et)and deep percolation(DP)
lead to the potentiallossof water from wetlands. Where wetlands exist,it can be assumed

that the sourcesof water exceed the losses,for at leasta largepart of the year.

Maintenance of the water sources,without increasingthe losses,shouldensurepreservation
of the wetlands in perpetuity.

One of the main constraintson wetland development in the area isthe relativelyhigh
permeability of the surficialsoils. In agriculturalterms, the surficialsoilsare identified to be

part of the indianolaseries(USDA, 1973) and are characterized as being "excessively
drained" with "rapid permeability." This isconsistentwith the predominantsoilmaterial in

Borrow Area 3 being stratified glacial drift,which is primarilysand and graveloutwash with
varying amounts of silt in a predominantly granularmatrix.

The overallapproach for maintainingwetlandsin BorrowArea 3 focuseson preservingor
enhancingthe existingsources of water, and ensuringthat no additional losspathwaysare
created.

Wetland 29

Wetland 29 is uniquein that it occurson a hillside(see Figure3). Its existenceis

attributable primarilyto a continuoussupply of groundwater that seepsfrom the hillsideat

this point• Investigationof subsurfaceconditionsat BorrowArea 3 linksthis area of seepage
with a laterallycontinuouszone of perchedgroundwater that extendsto the north and west,

behind Wetland 29 (Hart Crowser, 1999, see referencelist following the text of this memo).
In hydrologic terms, the wetland occupiespart of a surface seepagedischargearea for

groundwater flowing throughthe perchedzone, as illustrated in the crosssectionon Figure
4. Part of the seepage from the perched zone flows into Wetland 29, the restof the

seepage from the perched layer does not appearelsewhere on the surface,so is assumedto
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percolate down into the shallow regional aquifer in the easternpart of the sitewhere the

perching layerhasbeen removed by erosion.

The proposed borrow area excavation to the east of Wetland 29 (Figures3 and 4) will not
interfere with the perchinglayer behind or beneath the wetland and will, therefore, have no

direct effect on the continued dischargeof groundwaterfrom the west. An analysisof

groundwater flow potentially diverted from Wetland 29 (Hart Crowser, 2000) indicatesthat
excavation couldchange the seepage gradient and result in a decreasein flow to Wetland

29. Mitigation to addressthis potential change isdiscussedbelow.

Although the base of the Borrow Area 3 excavation will be lower in elevation than most of
Wetland 29, excavation will occur in predominantlypermeablesoilsthat are above the

water table. Theseexistingpermeable soilsalready provide a drainagepathway for seepage
lossesfrom the wetlands. The persistenceof the wetlands despite the presenceof

permeable soilsand a relatively deep water table demonstratesthat wetlandswill not be
drained by the adjacent excavations.

Other Wetlands

Water in Wetland 29 is primarily lost by percolation to the underlyingaquiferand

evapotranspiration. A portion of the water flowing through Wetland 29 is inferred to move
downslope asinterflow or shallowsubsurfaceflow to feed successivewetlands that trend

southeastwardfrom Wetland 29, occupyinga seriesof shallowdepressions(see Figure3 -
note that thisflow isout of the plane of the crosssectionon Figure4). Thisinference is
based on the topographic positionof the adjacent wetlandsand the absenceof other

sourcesof water. Flow appearsto move from one wetland to the next,and some water is

likely lost as deep percolation into the permeable subsurfacesoilsthat underlie most of the
site, includingthe wetlands. Some additional water probably comes assurfacerunoff or

interflow from the surfacecatchmentsfeeding eachwetland.

According to the Wetland Delineation Report (Parametrix, 1999) and supporting Field Data
Sheets,the wetlands in Borrow Area 3 typically feature 10 to 12 inchesof "black muck" - a

fine-grained richlyorganicsoil that appears to help the ponding of water in the wetland, and

likely retainssaturationof the root zone rather than allowing much of the water to percolate

downward. The concept is illustratedon Figure5, which isa crosssection throughWetland
30.

Note that Wetlands 30, B7, B6, and B5 appear to existbeyond the mainperching layer. It is
possiblethat these wetlands formed on locallysilty (lesspermeable) zones in the
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predominantlygranularsoil, promoting shallow perchedconditionsthat sustainthe wetland

hydrology. As evidence of this,Wetland B7 is reported to have a seasonallyhigh water
table that would be 10 to 15 feet above the main groundwater table in the underlying

relatively permeable shallow regional aquifer. As a result,excavation of the perchinglayer
northeast of Wetland 29 would not have any direct impact on the other wetlands in Borrow

Area 3 provided flow into Wetland 29 is maintainedas describedbelow.

Proximity of Excavations

The Port proposesthat excavations of BorrowArea 3 (see Figure3) will leave at least a 50-
foot buffer around the wetlands. Excavationto the east of the wetlandswill proceed to

approximate elevation 233 to 235 feet, whereas the wetlandsthemselvesare at

approximate elevations236 feet (Wetland 30) and 235 to 238 feet (Wetlands B6 and BT),

see Figures5 and 6. The hydrology of these wetlands will not be adverselyimpacted by the
excavationsbecause:

• The wetlands already exist over permeable subsoils;

• The buffer will be retained,preventing any lateral"short circuit" flowpath that could
divert water from the wetlandsand into the borrow site excavation;and

• Base elevationsof the proposed excavationsare at most only a foot or two lower than

the lowest point in these adjacent wetlands.

Wetland B5 isat about elevation 230 feet, well below the proposedexcavation. Wetlands

B9 and 29 are upslope of the proposed excavation and would be protected againstany

potential lossof water by the proposed mitigation discussedherein. Wetland B10 is
upslope of the perched zone and, therefore, would not be impacted by changesin perched
zone flow.

Potential Loss of Surface Flows

In some areas of the buffer zone between the wetlands and the proposedexcavation,there

may be localized low spots that provide a potential pathway for overlandflow to occur from

the wetland into the excavationat periods of exceptionallyhigh water levels. If erosion

occurs during periods of high water in the wetlands, formation of gulliescoulddivert

increased surfaceflows from the wetlands into the excavations. Erosionwill be prevented

by preserving existingvegetationin the wetland bufferareasand revegetatin8the excavated
area in accordancewith WashingtonDepartment of Natural Resourcesreclamationcriteria.

However, if erosion threatensthe wetland floor, mitigationcould easilybe accomplished•

The Port has proposed a period ofwetland monitoring following excavationof the borrow
_J
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site. If necessary during or after excavations, berms or other erosion protection will be

constructed outside the wetland buffer and on the edge of the excavations to prevent
overland flow occurring from the wetland depressions into the adjacent excavation. This

element of the mine plan will depend on field surveying for elevation control of the land-

surface profile along the buffer zone, reclamation of the site to a stable condition, and

monitoring after reclamation, which the Port has already committed to.

DRAINAGESWALEDESIGN

The remainder of thismemo addressesthe designof a drainageswalethat will provide

additionalwater to Wetland 29 to replace the potential lossof seepagefrom the perched
zone.

As described in Hart Crowser (2000), groundwater modeling suggeststhe possibility that
mining will produce a smallchange in the groundwater flow regimewithin the perched

zone that feeds Wetland 29. Modeling suggestsincreaseddrawdown in the perched zone

due to excavation in the Borrow Area 3 (see Figure3) could causea shift in the seepage
gradient. This change in gradient could reducegroundwater flow by a maximum of about

20 percent of the current flow to Wetland 29, or about 400 ftS/day(roughly2 gallonsper

minute). The Port proposesto mitigate this potential indirect impact by collecting

groundwater seepagein a swale along the western slope face of the excavation (seeFigure
3) and diverting thisto Wetland 29.

Overall Concept for Drainage Swale

The proposed drainageswale isdesignedto collect groundwaterseepage from the

excavatedslope face on the north and west sidesof BorrowArea 3, as depicted on Figure
3. The groundwaterseepagerepresentsnaturalflow from the perchedzone that is forced

to dischargeat the cut slope face, as describedin detail in Hart Crowser(2000). The flow
will be collected and conducted southwardin a swale that drainsinto Wetland 29. Grades

along the swale are expected to be between about 1 and 2 percent. A schematicprofile
along the drainageswale isshown on Figure 7. Modeling showsthere is about 2,400
_/day of groundwater flow availablecomparedto projectedmaximumlossto Wetland 29

of 400 _/day (Hart Crowser,2000)..'[here ismore than enoughseepage flow availableto
make up any lossin the naturalperchedzone groundwaterflow to Wetland 29.
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Adaptive Design Approach

The detailed designand construction of the drainageswale will be modified as needed to

take account of field conditions revealed duringthe excavationof BorrowArea 3. For

example, the swale Couldbe lined with HDPE (see Figure6) if needed to prevent lossof
flow in the event soilsencountered duringconstructionare more permeable than indicated
by the borings. Design, construction, operation, and maintenanceissuesare described
under the following headings.

Typical Cross Section

The typical crosssection for the proposed drainageswale isshown on Figure6(a). This
crosssection presupposesthat a sufficient thicknessof natural low-permeabilitysoils(the

lateralextensionof the perchinglayer) will be presentin the upperpart of the bench holding
the swale.

Prevention of Leakage

To allow for potential variability in the surface elevation or thickness of the perchingzone,

the design assumesthe invert of the swale may extend below the baseof the perching

horizon in places, in order to maintain the designslope of 1 to 2 percent. If the perching
horizon is thin or even be eroded away in places,this will be revealedas excavationof

Borrow Area 3 occursand the intersection of the perchinglayerwith the final cut slope
becomesvisible. In the event that field mapping during excavation showsinsufficientlow-

permeability soil ispresent to form the required subgradefor the unlined drainageswale,
the swale grade or alignment could be modified, and/or an impermeablelining(protected
by gravel)would be usedin the baseof the swale to prevent seepageloss,asshownon
Figure6(b).

Control of Excess Flows

The position of the drainage swaleat mid-slopearound the northernandwestern sidesof

Borrow Area 3 will causethe swale to collect surfacewater runoffduringhigh precipitation.
Some precipitation upslopeof the swale islikely to infiltratebut may appearasshallow
interflow or perchedwater and contribute to seepage in the swale. Also,if constructedto

itsfull length as shownon Figure3, the swale is expected to collectmore than enough
groundwater seepage to make up for the projected maximum lossin flow from Wetland 29.
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Two measures are available to deal with these anticipated excessflows:

1) A flow-control structure will be constructed in the course of the swalebefore it enters

Wetland 29 (see Figure9); and

2) The length of the swalecan also be modified (at time of construction,or after some

period of post-constructionmonitoring) to control the amount of seepage(and runoff)
that is collectedand diverted to Wetland 29.

The proposed flowcontrol weir or diversion structure will be designed to provide a
consistentlow flow of seepageinto Wetland 29 and enable diversionof excessflow in the

drainage swaleaway from Wetland 29. The excessflow will be diverted alonga channel

and into the base of Borrow Area 3, where it will infiltrate and/or be handledby the
stormwater facilitiesfor managing runoff from the remainder of the borrow area.

The flow control structurewill be constructed of reinforcedconcrete. As illustratedon

Figure9, it will include a narrow flow slot at the lower elevation to enable a continuouslow

flow from the drainage swale into Wetland 29. The second part of the flow control

structure will include a broad overflow weir that will allow water to spillover into a

diversion channel during periods of higher flow in the swale. Flow through both the narrow

slot and the broad weir will be controlled with adjustable boards asshown on Figure9.

Flow to Wetland 29 will be fine-tuned during the initial maintenance period (following
construction) by adjusting the height of the boards placed in each part of the structure.

Final flow levels may then be fixed by replacing the boards with masonry at the end of the
monitoring period.

Construction

Construction of the drainage swale will be integrated with the mining and reclamation plan

for the excavation of Borrow Area 3. Thiswill prevent over-mining of the perching layer in
close proximity to the final slope contours for the excavation. Mining will progressfrom the

highestarea of the site in the northwest part of Borrow Area 3, working down the slopeand
reclaimingthe upper part of the final cut slope as excavation proceeds. The perchedzone

will be encountered as wet areasat the baseof the working slope. Mining will then step in
approximately 20 feet to allow the bench for the drainageswale to be formed in the

perching layer beneath the perchedzone.

The next stagewill be to excavatewithin the bench width to cut the swale into the perched
zone and underlying perching layer• The bench will be cleaned off and gradedto form the
swale, which will be constructed per the typical crosssection. This will provide the
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opportunity to determine from field surveying the elevation, profile, and thicknessof the
perching layer in the area of the final slope. The final designof the swaleinvert elevations
and crosssectionswill then be adjustedas required to best match subsurfaceconditions

and topography, facilitatingfinal construction the swale at the required elevationon the

bench. Mining will then proceed into the lower part of the slope below the drainageswale.

Surface Protection and Reclamation

Reclamationof the borrow area will be accomplishedin accordancewith Washington

Department of Natural Resourcescriteriaand the Port of Seattlelandscapeplans. Once

final gradeshavebeen established,the drainage swaleand adjacentslopeswill be protected
from erosion usingthe same techniquesdemonstratedto be effectiveby the embankment
constructionto date. The excavationslopeswill be dressedand hydroseededwith a

bonded fiber matrix. The swalewill be protected with erosioncontrolmattinguntilgrassis
establishedas part of the post-excavationsite reclamation.

Operation and Maintenance

Operation of the swale, and particularlythe flow control structure,will requiremonitoring ....
and recordkeepingfor an initialperiod of about two'to five years. Duringthisperiod,the
amount of seepageand operation of the flow controlweir will be monitored. The weir

height may be adjustedto ensure stable and appropriate flows to Wetland 29, which are
consistentwith plant and ecologicalrequirementsof the wetlands.
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Long-term operation and maintenance of the swale will be restricted to periodic (annual}

inspections of the facility to check the basic integrity of the swale and look for signs of
erosion or blockage that could require remedial work by Port grounds maintenance staff.

F:\docsViobs\497806\DraftWedandPreservationSwale.doc

Attachments:
References

Figure 1 - Site Location Map
Figure 2 - Pre-ExcavationTopography and Wetlands - Borrow Area 3 Perched Zone

Figure 3 - Post-ExcavationTopography and Drainage Facilities- Borrow Area 3 Drainage
Swale

Figure4- Cross Section A- A' through Wetland 29

Figure5 - Cross Section B - B' through Wetland 30
Figure6 - Cross Section C - C' through Wetland B6

Figure 7 - Drainage Swale - Profile D-D'

Figure 8 - Typical Cross Sections E-E'- Borrow Area 3 Drainage Swale
Figure 9 - Flow Control Structure Schematic - Borrow Area 3 Drainage Swale
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Flow Control Structure Schematic
Borrow Area 3 Drainage Swale
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HYDROLOGIC MONITORING
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING
SURFACE WATER DEPTHS - STAFF GAUGE DATA

Wetland: [] VaccaFarm [] Tyee Golf Course [] Auburn

[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

Date Time ReadBy WaterLevel" Weatherb Notesc WaterQuality.Notesd

' Indicate subsurface water levels with a negative sign preceding depth from soil surface to standing
water.

b Record observations of present and preceding weather conditions.
c Record species, numbers, and locations.
d Record algae blooms or odors.
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HYDROLOGIC MONITORING - GROUNDWATER ELEVATIONS
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING
GROUNDWATER WELL DATA

Wetland: [] VaccaFarm [] Tyee Golf Course [] Auburn
[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

Date Time Read By Water Level" Weather b Notes'

" Indicate subsurface water levels with a negative sign preceeding depth from soil surface to standing
water.

b Record observations of present and preceedmg weather conditions.
c Record algae blooms or odors.
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PHOTOGRAPHIC RECORD
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING

Wetland: [] VaccaFarm [] Tyee Golf Course [] Auburn
[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

Date:

Observer:

Location PhotoNumbers Description/Remarks/WildlifeObservations'

" Include species, location, and numbers
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HERBACEOUS VEGETATION COVER DATA
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING

Date: Plot:

Transect: Observer:

Soil color (at 12-mch depth): Water table/Soil moisture:

Wetland: [] VaccaFarm [] Tyee Golf Course [] Auburn

[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

Species Estimated Cover Cover Class Remarks

1.

2.

3.

4.

5.

6.

7.

8.

10.

11.

12.

13.

14.

15.
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WOODY PLANT COVER
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING

Date: Observer:

Soil color (at 12-inch depth): Water table/Soil moisture:

Wetland: [] Vacca Farm [] Tyee Golf Course 17 Auburn

[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

Transect number: Length of transect (or interval)

Species Record Intercept Lengthsby SpeciesandOccurrences InterceptTotal

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

II.

12.

13.

14.

15.
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- WETLAND PLANT CONDITION A
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING

Wetland: [] VaccaFarm [] Tyee Golf Course [] Auburn

[] Miller Creek Buffer [] Temporary Impacts [] Sampling Station:

[] Groundwater [] Surface Water

WetlandZone (circleone): Shrub Emergent OpenWater Buffer Other:

Date: Observer:

Species Leaves_ % Shoots¢ % Stemsd % Dise=se' %

1.

J i

2.

3.

i i

4.

5.

6.

7.

8.

9.

i i

10.

11.

12.

13.

14.

i

= Attach site map of wetland to indicate specific areas examined and reported on this data sheet
b Note leaf color, size, and shape abnormalities

c Note typical shoot elongation for current season, and abnormalities (including die-back)
d Note stem die-back, if any

-. e Record diseases or pests (including insect or animal grazing)
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SUPPLEMENTAL INFORMATION

CUMULATIVE IMPACTS TO WETLANDS AND STREAMS
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August 2001

AR 010078



TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY .................................................................................................................. vi

1. INTRODUCTION ................................................................................................................ 1-1

2. LAND USE CHANGES IN THE MILLER AND DES MOINES CREEK
WATERSHEDS .................................................................................................................... 2-1
2.1 METHODS AND AVAILABLE DATA ................................................................ 2-1

3. WETLANDS ......................................................................................................................... 3-1
3.1 LOCATIONS OF WETLANDS .............................................................................. 3-1

3.1.1 Wetland Inventories ..................................................................................... 3-1

3.1.2 Soil Survey Maps ......................................................................................... 3-1
3.1.3 Mapped Peat Resources ............................................................................... 3-5
3.1.4 Aerial Photographs....................................................................................... 3-6

3.2 WETLAND IMPACTS .......................................................................................... 3-14
3.3 REGULATIONS PROTECTING WETLANDS .................................................. 3-16

4. STREAMS ............................................................................................................................ 4-1
4.1 MILLER CREEK BASIN ........................................................................................ 4-1

4.1.1 Historical Conditions and Changes Since 1936 ........................................... 4-1
4.1.2 Current Conditions in Miller Creek ............................................................. 4-1
4.1.3 Current Condition offish Habitat in Miller Creek ...................................... 4-5

4.2 MILLER CREEK ESTUARY ................................................................................. 4-9
4.2.1 Historical Conditions in Miller Creek Estuary ............................................ 4-9
4.2.2 Current Conditions in Miller Creek Estuary .............................................. 4-10
4.2.3 Current Conditions in Walker Creek ......................................................... 4-10

4.3 DES MOINES CREEK .......................................................................................... 4-11
4.3.1 ' Historical Conditions in Des Moines Creek .............................................. 4-11
4.3.2 Current Conditions in Des Moines Creek .................................................. 4-12

4.4 DES MOINES CREEK ESTUARY ...................................................................... 4-16

4.4.1 Historical Conditions in Des Moines Creek Estuary ................................. 4-16
4.4.2 Current Conditions in Des Moines Creek Estuary .................................... 4-17

4.5 STREAM IMPACTS ............................................................................................. 4-18

4.5.1 Current Regulatory Protection for Streams and Aquatic Habitats ............ 4-19

5. WILDLIFE HABITATS ....................................................................................................... 5-1
5.1 WILDLIFE HAB1TAT TYPES ............................................................................... 5-1

5.1.1 Upland Successional .................................................................................... 5-1
5.1.2 Agricultural Habitats .................................................................................... 5-1
5.1.3 Urban Habitats .............................................................................................. 5-2

5.1.4 Wetland and Aquatic Habitat ....................................................................... 5-2
5.2 HISTOR/CAL CONDITIONS AND CHANGES IN HABITAT TYPES

AND AREA SINCE 1936........................................................................................ 5-3

Supplemental Information- Cumulative lmpacts ii August 8, 2001
Seattle- Tacoma International Airport 556-2912-001
Master Plan Update K:lworking_2912_55291201_03mpul2001REPORTS_Cumulalive_Cumulat_veEffeczs (2).doe

AR 010079



TABLE OF CONTENTS (CONTINUED)

Page

5.3 WII_DLIFE USE ....................................................................................................... 5-4

5.3.1 Amphibians and Reptiles .............................................................................. 5-4
5.3.2 Small Mammals ............................................................................................ 5-4

5.3.3 Large Mammals ............................................................................................ 5-5
5.3.4 Birds .............................................................................................................. 5-5

5.3.5 Avifauna of Wetlands ................................................................................. 5-13

6. SUMMARY .......................................................................................................................... 6-1

7. REFERENCES ...................................................................................................................... 7-1

APPENDICES

A KING COUNTY SOIL SURVEY - 1952

B HISTORICAL TOPOGRAPHIC MAPS

LIST OF FIGURES

Figure Page

1 Miller Creek, Walker Creek, Des Moines Creek, and their Watershed Boundaries ................................ 2-3

2 Land Use Near STIA in 1948 ................................................................................................................... 2-4

3 Land Use Near STIA in 1961 ................................................................................................................... 2-5

4 Land Use Near STIA in 1974 ................................................................................................................... 2-6

5 Land Use Near STIA in 1982 ................................................................................................................... 2-7

6 Land Use Near STIA in 1992 ................................................................................................................... 2-8

7 King County Land Use in the Vicinity of STIA (1995) ......................................................................... 2-11

8 Hydric Soils in the Des Moines Creek, Miller Creek, and Walker Creek Watersheds (1952) ................ 3-2

9 Wetlands in the Miller Creek Basin Near STIA ....................................................................................... 3-3

10 Wetlands in the Des Moines Creek Basin Near STIA .............................................................................. 3-4

11 Current Fish Use of Miller, Walker, and Des Moines Creeks .................................................................. 4-4

AR 010080

Supplemental Information - Cumulative Impacts iii August 13, 2001
Seattle-Tacoma International Airport 556-2912-001

Master Plan Update GAData\workingX2912x55291201XO3mpuk2001REPORTSXCumulative\CumulativeEffects (2).doc



TABLE OF CONTENTS (CONTINUED)

LIST OF TABLES

Table Page

1 Historical land uses near Seattle-Tacoma International Airport from 1948 to 1992............................... 2-2

2 Current land uses (1995) in the Miller Creek watershed .......................................................................... 2-9

3 Current land uses (1995) in the Des Moines Creek watershed ............................................................... 2-10

4 Effective impervious area in the Miller and Des Moines Creek watersheds in 1994 and predicted
effective impervious area by 2006 with Master Plan Update improvements ........................................ 2-12

5 Dates of aerial photographs reviewed for the cumulative effect analysis ................................................ 3-6

6 Historic wetlands occurring in the Seattle-Tacoma Interrational Airport project area ............................ 3-7

7 Changes to Wetland A (located near Ambaum Boulevard and 128th Street South) between 1936
and 1995.................................................................................................................................................... 3-8

8 Changes to Arbor Lake (near 3rd Avenue South and South 124th Street) and adjacent wetlands
between 1936 and 1995 ............................................................................................................................ 3-8

9 Changes to vegetation and land use in Wetland C (located near SR 509 and South 14OahStreet)
between 1936 and 1995............................................................................................................................ 3-8

10 Changes to vegetation and land use near Tub Lake (located near Des Moines Memorial Drive
and South 144th Street) between 1936 and 1995..................................................................................... 3-9

11 Changes to vegetation and land use in Wetland D (located near 1stAvenue South and South
154th Street) between 1936 and 1995....................................................................................................... 3-9

12 Changes to vegetation and land use in Wetland E (previously located near South 124th Street
and 24th Avenue) between 1936 and 1995............................................................................................... 3-9

13 Changes to vegetation and land use in Wetland F (located near Ambaum Boulevard and South
157th Street) between 1936 and 1995..................................................................................................... 3-10

14 Changes to vegetation and land use in Wetland G (located near Sylvester Road and (Xh
Avenue South) between 1936 and 1995................................................................................................. 3-10

15 Changes to vegetation and land use in Wetland H (located near 1stAvenue South and
166th Place) between 1936 and 1995..................................................................................................... 3-10

16 Changes to vegetation and land use in Wetland I (located between Highway 99 and 2_h
Avenue South)between 1936 and 1995..... '............................................................................................ 3-10

17 Changes to vegetation and land use in Wetland J (located near Highway 99 and South
208th Street) between 1936 and 1995..................................................................................................... 3-11

18 Changes in vegetation and land use near Lake Burien between 1936 and 1995................................... 3-11

19 Changes in vegetation and land use in Wetland 28 and the Northwest Ponds between
1936 and 1995......................................................................................................................................... 3-11

20 Changes in vegetation and land use in Wetlands 52, 53, and the east branch of Des Moines
Creek between 1936 and 1995................................................................................................................ 3-12

21 Changes in vegetation and land use near Bow Lake between 1936 and 1995....................................... 3-12

22 Changes in vegetation and land use in Wetlands 43 and 44 between 1936 and 1995........................... 3-13

23 Changes in vegetation and land use in Wetlands 1 through 14 and A1 between 1936 and 1995.......... 3-13

24 Changes in vegetation and land use in Wetlands 18, 37, 20, and other wetlands west of the
airfield between 1936 and 1995.............................................................................................................. 3-14

25 Changes in vegetation and land use near Miller C1eek between 1936 and 1995..................................... 4-2

26 Changes in vegetation and land use near Walker Creek between 1936 and 1995................................... 4-3

Supplemental Information- Cumulative lmpacts iv August 8, 2001
Seattle-Tacoma International Airport 556-2912-001

Master Plan Update K.lworking12912155291201_O3rapu12001REPORTS_Cumulative_CuraulativeEffects (2).doc

AR 010081



LIST OF TABLES (CONTINUED)

Table Page

27 Existing environmental conditions in Miller Creek, near Seattle-Tacoma International ALrport........... 4-6

28 Changes in vegetation and land use in the Miller Creek Estuary between 1936 and 1995..................... 4-9

29 Changes in vegetation, land use, and riparian conditions in Des Moines Creek near Des Moines
Creek Park between 1936 and 1995....................................................................................................... 4-11

30 Existing environmental conditions in Des Moines Creek, near Seattle-Tacoma International
Airport ..................................................................................................................................................... 4-13

31 Changes in vegetation and land use near file Des Moines Creek estuary between 1936 and 1995....... 4-17

32 Impacts to vegetation and wildlife habitat (from FEIS data [FAA 1996 and Parametrix 2001a]) .......... 5-4

33 Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Chrismms Bird Count area (Audubon Society 2001) ...... 5-6

34 Current land uses in the WRIA 9 Puget Sound sub-watersheds ............................................................ 5-11

35 Potential use of wetlands near Seattle-Tacoma International Airport by bird species with low
habitat versatility ratings ......................................................................................................................... 5-14

36 Curnulative effects analysis of wetlands, streams, and other aquatic resources in the Des Moines,
Miller, and Walker Creek basins .............................................................................................................. 6-2

AR 010082

Supplemental Information- Cumulative Impacts v August 8, 2001
Seattle-Tacoma International Airport 5562912-001

Master Plan Update K.'_workingL29121552912011O3rnpu12001REPORTS_CumulativetCumulative Effects (2).doc



EXECUTIVE SUMMARY

The Seattle-Tacoma International Airport (ST/A) has updated its Master Plan to meet future aviation
needs. This report has been prepared to provide information requested by the U.S. Army Corps of
Engineers (ACOE) regarding cumulative effects to wetlands, streams, and habitat as a result of the
STIA Master Plan Update. This information also responds to public concerns addressed to ACOE
and the Washington Department of Ecology (Ecology) during the recent public comment period.
This report analyzes cumulative impacts of past, present, and future actions to wetlands, streams, and
the fish, aquatic, and wildlife habitat they provide. The report updates earlier cumulative impact
analyses completed in support of the National Environmental Policy Act (NEPA)/State
Environmental Policy Act (SEPA), Final Environmental Impact Statement (FEIS) (FAA 1996), and
Final Supplemental Environmental Impact Statement (FSEIS) (FAA 1997) for the Master Plan.

Specific information requested by ACOE and addressed in this report relating to cumulative impacts
is:

• What has happened to the Miller Creek, Walker Creek, and Des Moines Creek watersheds in
the past?

• Estimate the types of impacts that have occurred to the wetlands and streams in the past,
from both airport-related construction as well as other development.

• How much of the watershed has been developed?

• How much impervious surface is in the watershed?

• How will theproposedproject increase these impacts?

• How do anyfutureproposedprojects add to these impacts?

• What does all of this mean to the watershed?

• How does this cumulatively affect the avian populations in the area ? [Of particular concern
for the watershed is the need to eliminate avian habitat from within lO,O00fi of an active
runway.]

The watersheds of concern have undergone large ecological changes since pioneer settlement
beginning in the 1870s. The most dramatic impacts to the natural history of the area would have
occurred in the late 1800s and early 1900s, when forestland was clear-cut and much of the
watersheds were developed as farmland. These actions would remove wildlife habitat, alter wetlands
and streams, and eliminate some wildlife populations. Several larger wetlands were drained to
improve soils for farming. Several other wetlands have been mined to extract horticulturally
valuable peat.

As the watersheds urbanized, a continued loss of habitat occurred. Urbanization, including airport
development and road building, resulted in the tilling of some wetland area, as well as the loss of

Supplemental Information - Cumulative lmpacts vi August 6, 2001
Seattle-Tacoma International Airport 556-2912-001
Master Plan Update _kKIRKLAND_IWOL1kData_working_2912_55291201_O3mpu_2001REPORTS_CumulativekCumulativeEffects (2).doe

AR 010083



wildlife habitat. Most of this development occurred without environmental mitigation and has
contributed to cumulative losses of wetland, stream, and habitat resources.

The development of Seattle-Tacoma International Airport has contributed to wetland, stream, and
habitat impacts at levels that appear proportionate to other development that has occurred in the
watersheds. While the large footprint associated with the development of airport facilities
(constructed primarily between 1946 and 1972) resulted in wetland loss and stream modifications,
such losses were also common to many of the private- and public-sector development projects that
occurred prior to the establishment of environmental regulations. The need for large buffers as part
of noise remedy programs near STIA has resulted in purchase of wetlands associated with
agricultural and residential land uses by the Port of Seattle. The removal of these land uses has
resulted in the revegetation and preservation of several wetland areas.

The historical impacts to wetlands, streams, and wildlife habitat are typical for urban areas in King
County. Clearing of forestland to accommodate agricultural uses has occurred throughout the Puget
Sound region. As has occurred in the Miller, Walker, and Des Moines Creek watersheds, the
development of agriculture in the region routinely included the modification of wetlands, soil
drainage, and stream channel conditions to improve land for crop production. Conversion of forest
and agricultural lands to urban uses has occurred throughout the Seattle-Tacoma metropolitan areas.
These conversions have included wetland filling, stream channel modifications, watershed hydrology
modification, and wildlife habitat loss. In the Miller, Walker, and Des Moines Creek watersheds,
these impacts have been similar to other localities. The impacts in these watersheds have been less
severe than in many areas (i.e., wetland and tideland filling at the mouths of the Puyallup,
Duwamish, and Snohomish Rivers, or wetland fill and stream channelization for commercial
development in the lower Green River Valley).

Current and future development (including the STIA Master Plan Update actions) must comply with
a variety of environmental regulations affecting wetlands, streams, and habitat. These regulations
and substantial mitigation requirements reduce the potential that additional cumulative impacts
would occur. For the Master Plan Update projects, wetland, stream, and hydrologic mitigation
improves wetland and stream functions by enhancing wetlands and streams and by retrofitting
previous development lacking stormwater quality and quantity controls to rfieet current standards.
This mitigation should prevent losses of stream or wetland functions, and provide habitat for wildlife
species.
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1. INTRODUCTION

Implementation of the Seattle-Tacoma International Airport (STIA) Master Plan by the Port of
Seattle (Port) will result in the filling of 18.37 acres of wetland and 980 fi of Miller Creek. This
report provides information on cumulative impacts to wetlands and streams in the affected watershed
to help the U.S. Army Corps of Engineers (ACOE) evaluate the Port Section 404 permit application
(Port of Seattle 2000).

Cumulative impacts are defined by the Council on Environmental Quality (1997) and 40 CFR
1508.7 as:

...the impact on the environment which results from incremental impact of the action when
added to other past, present, and reasonably foreseeable future actions regardless of what
agency (Federal or non-Federal) orperson undertakes such other actions.

This report has been prepared to provide information requested by ACOE regarding cumulative
effects to wetlands, streams, and habitat as a result of the STIA Master Plan Update. This report
analyzes information relative to cumulative impacts of past, present, and future actions to wetlands,
streams, and the fish, aquatic, and wildlife habitat they provide, and follows guidance provided by
the National Transportation Research Board (1998) and the Council on Environmental Quality
(1997). This information also responds to public concerns made to ACOE and Washington
Department of Ecology (Ecology) during the recent public comment period.

Specific information requested by ACOE (ACOE 2001) and addressed in this report relating to
cumulative impacts is:

• Hhat has happened to the Miller Creek, Walker Creek, and Des Moines Creek watersheds in
the past?

• Estimate the types of impacts that have occurred to the wetlands and streams in the past,
from both airport-related construction as well as other development.

• How much of the watershed has been developed?

• How much impervious surface is in the watershed?

• How will the proposedproject increase these impacts?

• How do anyfutureproposedprojects add to these impacts?

• What does all of this mean to the watershed?

• How does this cumulatively affect the avian populations in the area? [Of particular concern
for the watershed is the need to eliminate avian habitat from within lO,O00j_ of an active
runway.]

This report summarizes the existing available information needed to answer these questions. The
report is organized in five chapters. Chapter 2 provides an analysis of historic and current land use
and impervious area in the watersheds. Chapter 3 evaluates changes in wetland conditions in the
watersheds in the project area. Chapter 4 evaluates information on historic and current stream and
riparian habitat conditions. Finally, Chapter 5 evaluates past, current, and future impacts to wetland

- wildlife habitat. A summary of the cumulative effects analysis is provided in Chapter 6.
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2. LAND USE CHANGES IN THE MILLER AND
DES MOINES CREEK WATERSHEDS

The changes in land use near Seattle-Tacoma International Airport and within the Des Moines,
Miller, and Walker Creek Watersheds (Figure 1) are presented in this section. The land use
information presented in this chapter addresses questions regarding past and current development in
the watershed. It also provides a basis for discussions in Chapters 3, 4, and 5 regarding changes and
cumulative impacts to wetlands, streams, and habitat within the watersheds.

2.1 METHODS AND AVAILABLE DATA

Historical information of the early settlement of the Miller, Walker, and Des Moines Creek
watersheds is found in Draper (1975), Eyler and Yeager (1972), Kennedy and Schrnidt (1989), and
USGS (1900). These documents provide general information on some of the early development that
would affect watershed conditions (early roads, settlements, lumber mills, bridges, etc.). Due to the
anecdotal nature of much of this information relative to the concerns of ACOE, it could not be used
as a significant source of information.

More detailed land use changes were determined based on existing information fi'om a variety of
sources. The primary data sources used in this report documenting current and historical land use
conditions in the watersheds are:

• Sea-Tac Airport Vicinity Land Use Inventory Project (prepared by Shapiro and Associates
[1994] for the Port of Seattle Aviation Planning Division).

_ • King County GIS Land Use Data Base (1995) (available from King County).

• 1936 Aerial Photographs (available from Walker and Associates).

• Soil Survey, King County Washington (USDA 1952).

• Habitat Limiting Factors and Reconnaissance Assessment Report: Green Duwamish and
Central Puget Sound Watersheds (Land Use Appendix). King County and Washington State
Conservation Commission (2000).

• Comprehensive Stormwater Management Plan STIA Master Plan Update. Parametrix
(2000a).

• Land Use Layer, King County Geographical Information System (GIS). King County
Washington.

Historical land use data from Shapiro and Associates (1994) provides analysis of land use changes
from 1948 to 1992 (Table 1; Figures 2 through 6). These data were based on review of aerial
photographs for an analysis area that includes much of the Miller, Walker, and Des Moines Creek
watersheds. Land use categories used in this assessment were:

• Airports. STIA and King County International Airport (Boeing Field).

• CommereiaFindustrial. Includes railroad yards, landfills, and other commercial or
industrial facilities.

• Community and public facilities. Schools, hospitals, cemeteries, park-and-ride lots,
government buildings, and other government facilities.
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• Open space/agriculture. Agriculture activity,parks, golf courses, lakes. Excludes parcels
where roads and cleared land indicatedevelopmentis occurring.

• Community and public facilities. Schools, hospitals, cemeteries, park-and-ride lots,
government buildings, and other government facilities.

• Residential. Land series at varying densities; includes land where roads and clearing
indicate development is occurring.

• Other. Major arterial and freewayright-of-way;transmissionline corridors;other land uses
not included in the abovecategories;undetermined landuse.

Land use data for 1995 are available from King County (Figure 7), and are also reported in King
County and Washington State Conservation Commission (2000). The 1995 land use data are
specific to the Miller Creek (Table 2) and Des Moines Creek (Table 3) watersheds. The King
County data for the watershed areas do not correspondto the study area for historical data available
from Shapiroand Associates(1994). The classificationsystem for land use data in the King County
GIS also differs from historicaldata,but provides a more detailedanalysis of land uses. Thus,
directandquantitativecomparisonsarenotpossible.

While historicallanduse is an indicatorof watersheddevelopmentand changes to wildlife habitat,
impervioussurfaces(pavement,rooftops,etc.) are indicatorsof potential hydrologicimpacts that
can degrade fish and other aquatichabitats. Impervioussurfacesgenerate increased stormwater
nmoff, and if not adequatelymanaged can impact the hydrology and water quality of receiving
waters. The currentextentof impervioussurfacesin the watershedsis identified in Table 4. This
table also includes analysis of the new impervioussurfaces createdby the Master Plan Update
projects. Since much of this impervious surfacelacks adequatestomawatermanagementcontrols
forwaterqualitytreatmentandrelease,it contributescumulativelyto streamimpacts.

Table 2. Current land uses (1995) in the Miller Creek watershed.

Land Cover Description Area (Miz) Area (Acres) % Watershed

Industrial & Commercial 1.074 687.36 12.10

Bare Rock/Concrete 0.044 28.29 0.50

City Center, Industrial 0.502 321.20 5.65

Recently Cleared 0.059 37.81 0.67

High-Deusity Residential 3.431 2,195.82 38.64

Subtotal 5.11 3,270.48 57.56

Low/Medium Density Residential 2.516 1,610.39 28.34

Conifer - Early 0.002 1.54 0.03

Conifer - Mature 0.000 0.00 0.00

Conifer - Middle 0.000 0.00 0.00

Deciduous Forest 0.669 428.46 7.54

Mixed Forest 0.093 59.61 1.05
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Table 2. Current land uses (1995) in the Miller Creek watershed (continued).

Land Cover Description Area (Mi 2) Area (Acres) % Watershed

Grass - Brown 0.236 150.92 2.66

Grass - Green 0.095 60.54 1.07

Shrub 0.108 69.21 1.22

Open Water 0.049 31.57 0.56

Subtotal 3.768 2,412.24 42.47

TOTAL 8.879 5,682.71 100

Notes: Data compiled from King County Geographic Information System (GIS) data set based on 1995 Landsat
satellite imagery.

Land uses listed in bold are types that are considered to provide low (residential and grass) to moderate or
high (remaining types) habitat value to a variety of wildlife (see Chapter 5).

Table 3. Current land uses (1995) in the Des Moines Creek watershed.

Land Cover Description Area (Mi:) Area (Acres) % Watershed

Industrial & Commercial 1.373 878.47 23.43

Bare Rock/Concrete 0.056 35.71 0.95

City Center, Industrial 0.600 384.14 10.25

Recently Cleared 0.135 86.37 2.30

High-Density Residential 1.415 905.54 24.16

Subtotal 3.579 2290.23 61.09

Low/Medium Density Residential 1.043 667.67 17.81

Conifer - Early 0.001 0.93 0.02

Conifer - Mature 0.000 0.00 0.00

Conifer - Middle 0.000 0.00 0.00

Deciduous Forest 0.567 362.84 9.68

Mixed Forest 0.067 42.61 1.14

Shrub 0.099 63.30 1.69

Grass - Brown 0.369 236A5 6.31

Grass - Green 0.114 73.02 1.95

Open Water 0.018 11.74 0.31

Subtotal 2.278 1458.56 38.91

TOTAL 5.857 3,748.77 100

Note: Data compiled from King County Geographic Information System (GIS) data set based on 1995 Land,sat
satellite imagery.

Land uses listed m bold are types that are considered to provide low (residential and grass) to moderate or
high (remaining types) habitat value to a variety wildlife (see Chapter 5).
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Table 4. Effective impervious area in the Miller and Des Moines Creek watersheds in 1994 and predicted
- effective impervious area by 2006 with Master Plan Update improvements.

Miller/Walker Creek Des Moines Creek

Year Sub-Watersheds Area Percent Area Percent

1994 Condition STIA Land 283.65 5.0 624.54 16.6

Remaining Watershed 787.69 13.9 627.93 16.8

TOTAL 1,071.31 18.8 1,286.03 34 .3

2006 Condition STIA Land 397.75 7.0 848.84 22.6

Remaining Watershed 787.96 13.9 627.93 16.8

TOTAL 1,185.71 20.9 1,476.77 39.4

Note: Data source is Parametrix (2000b). Effective impervious area is the impervious area that actually drain_ to
stormwater collection systems or surface water, thereby generating hydrologic impacts. Impervious areas that
direct stormwater away from collection systems to pervious land where infiltration occurs are not included m
effective impervious area.
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3. WETLANDS

3.1 LOCATIONS OF WETLANDS

To evaluate the past and current extent of wetlands in the Miller, Des Moines, and Walker Creek
watersheds, historic and recent aerial photographs, soil survey maps, topographic maps, and wetland
inventories were examined (wetlands and hydric soils near STIA are shown in Figures 8, 9, and 10).
3.1.1 Wetland Inventories

A variety of wetland inventories provide general information on the location of wetlands in the
various watersheds. The wetland inventory maps were reviewed and include:

• Historic USGS Topographic Maps (USGS 1900, 1949, 1983) (Appendix A)

• King County Sensitive Areas Map (1990)

• City Sensitive Areas Maps (available at City Planning Departments):

- SeaTac

- Burien

- Tukwila

- Des Moines

- Normandy Park

• National Wetland Inventory Map (Des Moines and Seattle South Quadrangles) 0dSFWS
1987)

Examination of these inventories found no wetland areas that are not previously mapped or
identified as hydric soil areas (see Section 3.1.2).

3.1.2 Soil Survey Maps

Soil surveys and aerial photographs were used to evaluate historic (i.e., mid 1930s) and current (i.e.,
mid 1990s) wetland conditions in the project vicinity. Soil surveys map and classify soil types
according to general physical, chemical, and environmental properties. These surveys typically
identify the general drainage properties of soils, including poorly drained wetland soils, and
describe soil types that are now classified by the Natural Resources Conservation Service as hydric
or non-hydric (NRC 2000). Although subject to some limitations (see below), soil surveys can be
used to evaluate the location and extent of hydric soils which typically are potential wetlands. For
King County, soil surveys were published in 1952 (USDA 1952) and 1972 (USDA SCS 1973). The
1972 soil survey excluded detailed mapping of the Miller, Walker, and most of the Des Moines

Creek watersheds because a large percentage of the area was developed in 1972 and is no longer of
special interest to the Department of Agriculture 1.

1Soil surveys were completed primarily to assist in developing sound and profitable agricultural operations, and as
agricultural areas began to urbanize, the soil survey information was no longer updated.
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Soil surveys and wetland soil maps are generalized and prepared at a scale insufficient to map all
: areas that meet wetland criteria. The 1952 King County survey maps soil types on 1:63,360 scale

maps (1 inch = 1 mile). At this scale, an acre would be mapped as a square 0.4- x 0.4-inches, and
thus the irregular shape and size of even moderate sized wetlands cannot be accurately represented.

In addition, soil surveys do not attempt to map all wet soil areas. In particular, inclusions of wetland
soils in non-hydric soils are not generally mapped separately. For example, Poulson (USDA 1952)
describes the Alderwood soil-mapping unit (the most common soil type in the three watersheds of
concern) as containing between 2 and 15 percent poorly drained soils (potential wetland soil types).
The amount of poorly drained soil inclusions found in the Alderwood soil type depends on the slope
of the area, with the greatest amounts occurring on flatter terrain:

• Up to 15 percent poorly drained soils on 0 to 6 percent slopes.

• Up to 3 percent poorly drained soils on 6 to 15 percent slopes.

• Up to 2 percent poorly drained soils on 15 to 30 percent slopes.

The preparation of soil maps for the Soil Survey of King County, Washington (USDA 1952) (see
Figure 8, and Appendix B) were begun in 1937. Fieldwork for the survey is reported as being
completed in 1937 and 19382, and predates the construction of STIA. The soil survey map was
assembled from aerial photographs, and generally does not map the now-developed portion of STIA
as containing hydric soil (potential wetlands). It is probable the 1936 aerial photographs examined
as part of this report (see Section 3.1.4) were printed from the same negatives used to create the
USDA (1952) soil survey. The soil survey would not be expected to accurately map the precise
area of all wetlands (especially smaller wetlands), as discussed above. It is possible special
attention was made to poorly drained soils in preparation of the survey, as these wetland soils are,
when properly drained, some of the most productive agricultural soils. They would have been of
special interest in identifying the agricultural capabilities of the region.

The soil survey maps several small areas of hydric soils that are known to correspond to small
wetlands. However, the survey map is not expected to identify all wetlands, nor to represent a
wetland delineation because wetland delineation criteria were not considered at the time the map
was made. Soil types are generally mapped based on general morphology that may not correlate to
specific hydric soil criteria. Further, neither wetland vegetation nor wetland hydrologic conditions
are thoroughly considered when mapping soils.

3.1.3 Mapped Peat Resources

Several of the larger wetland areas in the vicinity of STIA were mapped as peat resources by Rigg
(1958). Peat lands identified in the 1958 study include:

• Sunnydale Peat Area (Tub Lake) - 26 acres

• Miller Creek Peat Area (Vacca Farm/Lake Reba area) - 56 acres

• Bow Lake Peat Area- 36 acres

2See notes on soil survey maps included in USDA (1952).
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Changes in these peat lands from 1936 to 1995 were evaluated by examining the aerial photographs
_ for changes in vegetation and land use within the peat lands. In addition, changes in land use and

vegetation adjacent to the peat lands were noted (see Section 3.1.4).

3.1.4 Aerial Photographs

A variety of historical aerial photographs is available for the Miller, Walker, and Des Moines Creek
watersheds. These photographs were examined to evaluate changes to wetlands over time and to
generally understand the changes in watershed conditions over time. Photographs from four general
time periods were evaluated in detail to describe stream and wetland conditions (Table 5):

• Photographs taken prior to any airport development (1936)

• Photographs taken shortly after development of STIA (1948-1947)

• Photographs taken prior to second runway cons_ction (1961)

• Photographs taken in 1995

Table 5, Dates of aerial photographs reviewed for the cumulative effect analysis.

Scale

Year Date 1 Inch Equals (ft) Ratio a

1936 June 19 and 23 806 1:9,675

1948 Unknown 972 1:11,664

1961 August 7 400 1:4,800

1965 May 11 3,900 1:46,920

1970 Unknown 400 1:4,800

1972 August 30 1,890 1:22,690

1979 June 26 2,080 1:24,960

1985 August 14 1,970 1:23,636

1995 April 28 400 1:4,800

1995 April 25 920 1:11,025

a Scales are approximate and may vary wia_inor betwee_ photographic images.

The historic wetlands in the project area identified from soil survey maps and the 1936 aerial

photographs are described in Table 6 (see also Figure 8). The photographic sequence from 1936 to
1995 was then examined, using general methods described in Lillesand and Kiefer (1979) to
identify vegetation and land use in wetlands from 1936 to 1995. Major changes from 1936 to 1995
in wetland vegetation and land use, as well as land use surrounding the wetlands are described in
Tables 7 to 24.
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Table 6. Historic wetlands occurring in the Seattle-Tacoma International Airport project area.

Wetland Vegetation Types Soll Types

Wetland A Open Water CarbondaleMuck
Farmland Norma Fine Sandy Loam

Wetland B Open Water Greenwood Peat
Shrub
Forest

WetlandC Open Water NormaFine Sandy Loam
Fm'nland

Wetland D Forest NormaFine Sandy Loam
Ftaxnland

Tub Lake OpenWater Greenwood Peat
Shrub
Forest

Wetland E Forest Rifle Peat

Wetland F Forest NormaFine Sandy Loam
Shrub
Farmland

Wetlands 1-14, A1 Farmland Rifle Peat
(Vacca Farm,Lake Reba) _rbondale Muck

Norma Fine SandyLoam

Wetland G Forest NormaFine Sandy Loam
Shrub
Farmland

Wetland H Farmland MuidlteoPeat

Wetlands 18, 37, and20 Forest NormaFine Sandy Loam
Farmland

Wetland A17, K Fmwlland NormaFine Sandy Loam

Wetlands R14, R15 Farmland NormaFine Sandy Loam

Wetlands 43, 44 Farmland Rifle Peat

Wetland I Farmland NormaFine Sandy Loam

Bow Lake OpenWater Rifle Peat
Shrub BellinghamSiltyClay

Forest
Farmland

Wetland J Forest CarbondaleMuck
Shrub
Farmland

Wetland 28 - Tyee Golf Course Forest Norma Fine Sandy l.,omn
Shrub Belling,ham Silty Clay
Farmland Carbondale Muck

Lake Burien Open Water

Note: Wetlands, wetland vegetation types, and soil types were identified on the 1952 King County soil survey
CUSDA 1952) and 1936 aerial photographs. Wetlands are identified in this table and Figures 9 and 10 as
follows: (1) for wetlands identified in the Wetland Delineation Report (Parametrix 2000a), the wetlands are
named according to that report; (2) for wetlands that are not included in the delineation report, the wetlands are
given letter designations. Wetland vegetation types were identified from the 1936 aerial photographs and were
classified by Cowardin (Cowardin et al. 1979) wetland classes. Soil types were identified from the 1952 soil
survey.

Supplemental Information -Cumulative Impacts 3-7 August 8, 2001
Seattle-Tacoma International Airport .556-2912-001
Master Plan Update K:lworking[2912155291201103mpu_2001REPORT_CumulativeICumulativeEffects(2).doe

AR 0't0't04



Table 7. Changes to Wetland A (located near Ambanm Boulevard and 128thStreet South) between 1936 and
1995.

Year Vegetation, condition, and land uses

1936 The wetland is farmed and ditched. Surface water is present m the southeast portion of the wetland; it

appears to result from excavation for a farm pond. Farmland, farm buildings, and houses border all areas
except the northeast side of the wetland. The northeast side of the wetland is bordered by forestland-

1948 Conditions are generally similar to those of 1936. The farm pond has been enlarged.

1961 The north part of the wetland has been filled for school buildings, parking lots, and play fields. The south
partof the wetland includes orchards,agricultural land, shrub wetland, and a farmpond.

1995 The majority of this wetland has been filled for a parking lot, buildings, and sports fields. It appears that
two rectangular portions of the wetland remain. The wetland consists of abandoned agricultural land, and
is vegetated with emergent and forest vegetation.

Table 8. Changes to Arbor Lake (near 3'e Avenue South and South 124th Street) and adjacent wetlands
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 The wetland contains forest, shrub, emergent, and open water wetland communities. The wetland is
located in a well-defined basin. Roads are located on the south and west sides of the wetland. In most

places, the bordering uplands have been recently logged and consist of early stage forest regeneration. A
fi-ingeof trees and shrub vegetation borders the wetland.

1948 The area surrounding this wetland has been developed with houses, and portions of the north and south
sides of the wetland have been filled. Greater amounts of open water are present compared to 1936 and it
appears thatemergent vegetation was removed from portions of the wetland, forming a small lake.

- 1961 Conditions are generally similar to 1948.

1995 Additional areas bordering the lake (including wetlands) have been developed as a park. Vegetation in the
park consists of lawn with trees flinging the shoreline. Residential development is located adjacent to the
parL

Table 9. Changes to vegetation and land use in Wetland C (located near SR 509 and South 140 thStreet)
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This wetland is mapped as the source of a tn"outaryto Miller Creek. The wetland occurs on a broad ravine
that is farmed. The upland areas surrounding the wetland are farmland or recently harvested forestland,
and there is little woody vegetation present. Several farms and houses occur near the perimeter of the
wetland. The area at the northern section is in row crops, pasture, and housing. It appears that a portion
has been filled for a house.

1948 ]..and use in and surrounding the wetland is largely agriculture, but there is an increase in the number of
barns, houses, and outbuildings.

1961 Land use in the wetland is largely agriculture. Increasing amounts of adjacent upland areas have been
developed. Some areas of farmland appear abandoned and may be revegetalmg with shrub vegetation.

1995 Upland areas surrounding the wetland are developed with residential school, and commercial buildings.
Much of the original wetland was filled as part of this developraent- The State Route (SR) 509 road fill
bisects the wetland. Remaining areas consist of fragnents of forest-, shrub-, and grass-dominated
wetlands. A narrow and fragmented riparian corridor occurs along a stream channel that flows to the
southeast. Between South 144" Way and Des Moines Memorial Drive, a small parcel of forest remains.
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Table 10. Changes to vegetation and land use near Tub Lake (located near Des Moines Memorial Drive and
South 144tuStreet) between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 Tub Lake is surrounded by shrub dominated wetland, but patches of forested wetland also border the
shrub wetland. Upland areas bordering the wetland consist of forestland, pastureland, orchard, recently
harvested forestland, and several farms. A gravel mine is located north of the wetland. A dock is located
in Tub Lake.

1948 The wetland area remains similar to 1936; however, the adjacent upland areas include greater

developmenttotheeast.Severalstreetsareunderconsmlctionnortheastofthewetland,and much ofthe
forestedareasaroundthewetlandshavebeencleared

1961 A schoolhasbeenconsm_cd neartheeastsideofthewetland,andsome clearingandwetlandfillhas
occurredinthisarea.

1995 The wetland itself remains largely intact. Shrub communities appear to have a greater number of small
trees, and in tl_ee locations near the west side, excavations have created new areas of open water.
Portions of the wetland perimeter have been filled at the north end for the conswaction of Sunset ParL
The Sunny Terrace school, constructed east of the wetland, has removed much of the upland buffer
vegetation. Some houses have been removed fzom uplands bordering the west side, and the land is now
abandoned. Houses and other buildings along Des Moines Memorial Drive have been removed, the land
is revegetafing to more natural conditions, and there is less development here than in 1948.

Table 11. Changes to vegetation and land use in Wetland D (located near 1st Avenue South and South 1540.
Street) between 1936 and 1995.

Year Vegetation, condition, and land uses

_ 1936 A portion of the wetland is forested, but most is farmed and consists of agriculture fields, pasture, and
orchards.

1948 Portions of the farmed wetland appear to have been abandoned, and there are greater amounts of shrub
and forested vegetation in the wetland. The upland areas surrounding the wetland have greater amounts of
development, including a school and running track located near the west edge of the wetland.

1961 The wetland consists of forest and shrub communities. Fill has been placed in portions of the wetland to

accommodate widening of 1_ Avenue South.

1995 This wetland has been filled for SR 509, and no evidence of it remains.

Table 12. Changes to vegetation and land use in Wetland E (previously located near South 124thStreet and 24th
Avenue) between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This wetland is located in a linear depression. South 154th Street was constructed through the northern
third of the wetland. The majority of the wetland is undeveloped forestland. The area has been recently
logged. A fringe of small trees Linesthe edge of the wetland.

1948 The wetland has been excavated to create three open water ponds. A forested buffer is present on the
southwest side, but the remaining upland buffer has been logged. A small road surrounds the wetland,
and a house is present on the north side.

1961 The northern portion of the wetland was filled by South 154thStreet. The southern portion was fdled for
houses. About eight houses surround the wetland. The perimeter is nearly all landscaped.

1995 This wetland has been filled for the construction of SR 518 and the SR 518 interchange to the North
Access Freeway and South 154thSUeet.
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Table 13. Changes to vegetation and land use in Wetland F (located near Ambanm Beulevard and South 157 _
_ Street) between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 The wetland consists of forest and shrubvegetation, with farmland around its perimeter.

1948 The wetland has greater amounts of forest vegetation, and the wetland no longer appears to be farmed.

1961 About two-thirds of the wetland has been filled and developed with parking areas and buildings. The
remaining wetland is forested.

1995 The remaining portion of the wetland has been filled for commercial development.

Table 14. Changes to vegetation and land use in Wetland G (ieeated near Syivester Road and 6a Avenue
South) between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 The wetland consists of forest and farmland located between several houses.

1948 Little change since 1936.

1961 The areais similar to previous years. Greateramounts of forest are present.

1995 Portions of the wetland have been filled for residential development. Remaining portions appear to be
lawn and landscaping.

Table 15. Changes to vegetation and land use in Wetland H (located near 1_tAvenue South and 166 thPlace)
between 1936 and 1995.

-- Year Vegetation, condition, and land uses

1936 This wetland occurs in a ravine and is associated with Walker Creek. Fill associated with 1st Avenue
South bisects the wetland. The wetland consists of farmland with farm buildings, and farmland is located
in adjacentupland areas. The west and south sides of the wetland are bordered by forestland.

1948 Farming in the wetland area has ceased, and the area has reverted to forest and shrub vegetation. An
orchard is located on uplands east of the wetland and farmland is present north of the wetland.

1961 The areaconsists of forest and shrub wetland.

1995 Forest vegetation in the wetland has matured. The perimeter is primarily residential houses. South 174*h
Sweet was constructed south of the wetland.

Table 16. Changes to vegetation and land use in Wetland I (located between Highway 99 and 28e_Avenue
South) between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This area is located in a shallow depression that is downgradient from Bow Lake (see Table 21). The
majorityoftheareaisinagricultureuseandpasture.Uplandareassurroundingthewetlandarefarmland,
recentlyclear-cutforestlands,roads,andfarmsteads.

1948 The entire area is predominately pasture, with some roads, and houses and outbuildings constructed along
the wetland edges.

1961 Portions of the wetland have been filled and developed. Areas that remain as farmland appear to be
ditched.

1995 The wetland has been filled and the wetland and adjacent upland areas developed.
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Table 17. Changes to vegetation and land use in Wetland J (located near Highway 99 and South 20g thStreet)
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This wetland is m a shallow and linear topographic depression and is divided into three sub-areas by South
204 _ Street and Highway 99. The northeast portion is forested and shrub wetland, the central portion is
farmland, and the southeast portion is forested. A small pond is located near the eastern end of the
wetland.

1948 Most of the wetland is farmed, and a small pond has been excavated in the central portion. The area west
of Highway 99 has been filled. A pond has been excavated in the east end where forest and shrub
commumfies are also present.

1961 Portions of the wetland near Highway 99 and South 208= have been filled and developed. Open water is
not visfble in the 1961 photograph, but it is present m the 1970 photograph

1995 The majority of the area has been filled for commercial and raulti-family developments. Three small
isolated wetlands remain. The isolated wetlands contain shrub and forest areas surrounded by multi-

family development.

Table 18. Changes in vegetation and land use near Lake Burien between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This lake is located in a shallow depression. Farmland, roads, and residential houses are located around
the lake. Most houses are present along the north shore of the lake, and about 15 docks are located on the
lake. Some of the south shore is bordered by forested upland.

1948 The majority of the shoreline is developed with single-family houses. Other uses include orchards and
farm fields. A patch of forest and some farmland borders the south side of the lake. About 25 to 30 docks
are located on the lake.

1961 Conditiom are similar to 1948, but additional residences are present.

1995 The entire shoreline is surrounded by residential development. Approximately 45 to 50 docks and piers
are located on the lake.

Table 19. Ch,anges in vegetation and land use in Wetland 28 and the Northwest Ponds between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 Wetland 28 is farmed and there is no open water present` There are a few small areas of shrub or forest
vegetation present in the wetland. Des Moines Creek is largely ditched across the wetland, though in
areas, there are remnants of a meandering channel. Areas surrounding the wetland are farmland, orchard
land, or recently harvested forestland.

1948 The west branch of Des Moines Creek has been channeled and a m'butary to the stream near South 196th
Street has disappeared (i.e. was piped, filled, or drained). Wetland 28 is in agriculture production with
row crops. North and south of the wetland, additional single-family residences have been constructed.

1961 The eastern portion of Wetland 28 is in agricultural use, while the western portion is forested. A small
area of open water is present m the central portion.

1995 Most of the Northwest Ponds area was excavated within Wetland 28 between 1961 and 1970. The area

south and west of the ponds is forested. Portions of the north side of the wetland have been filled by
runway construction. Portions have also been filled for the Industrial Waste System (IWS) lagoon and as
pan of coam_ercial development located to the west.

The eastern portion of Wetland 28, on the Tyee Valley Golf Course, is an emergent wetland. The
remainder comists of open water, emergent, forest, and shrub wetland coammnities.
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Table 20. Changes in vegetationand land use in Wetlands 52, 53, and the east branch of Des Moines Creek
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 The area north of South 200 u_Street is farml_d and forestland. The stream channels appear to be
confined to ditches. Dense riparian cover is present along the riparian corridor t_om the confluence to the
east. Wetland 52 is farmland and shrubland, while Wetland 53 is farmland.

1948 This riparian corridor consists of agriculture land with row crops, pasture, and orchard. An intermittent
forested corridoroccurs along the stream 1_omthe confluence with the west branch upstream to Highway
99. The stream channel is not visible above its confluence with the west branch. Wetlands 52 and 53 are
a mixture of farmland and shrubland.

1961 Airfield construction channelized the stream, and portions of Wetland 52 have been excavated. Wetland
53 is farmed.

1995 The stream has been channelized and the golf course has been constructed. The Tyee Detention Pond has
been constructed along the channel, and about 200 ft of the channel is eulverted. A narrow band of
riparian vegetation is present along most of the channel. Upstream of the golf course, the channel has
been constructed between several parking lots and several hundred feet are culverted.

Table 21. Changes in vegetation and land use near Bow Lake between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 An emergent and shrub wetland extends up to about 1,500 ft north of the perimeter of the lake and along
the west side. Agricultural areas occur in the south and east portions of the wetlands that surround the

lake. Upland areas surrounding the lake consist of agricultmal land, recently cut forestland, and second-
growth forest. The shoreline of the lake itself consists of a narrow fi-inge of aquatic vegetation and shrubs.
A drainage ditch has been constructed to convey water from Bow Lake southwest under Highway 99 via

- culvert, forming the east branch of Des Moines Creek. Other ditches are present m some areas of farmed
wetland.

1948 Much of the farmed wetlands near the lake appear to have been abandoned. North and west of the
wetland, grading and building activities in uplands iu-uediately adjacent to the wetlands are present.
Little natural buffer remains around the wetland because most of the area is in agricultural production, and
forested areas to the east of the wetland have been recently cleared. A small pond appears to have been
excavated east of the wetland.

1961 Much of the nor_, ern third and east side of the wetland surrounding the lake have been recently filled and
are currently under development.

1995 Most of the buffer and wetland surrounding Bow Lake are developed with commercial and residential
land uses, including parking lots and a stormwater detention pond. A portion of the east side has
developed as a shrub wetland that surrounds an excavated pond. Some forested buffer is present along the
north edge of the lake. Several hundred feet of the east branch of Des Moines Creek has been culverted
beneath a parking lot.
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Table 22. Changes in vegetation and land use in Wetlands 43 and 44 between 1936 and 1995.

- Year Vegetation, condition, and land uses

1936 The majority of the area is farmed wetland. The farmland appears ditched, and there is no evidence of a
natural stream crossing the area. Some forested wetland occurs in the central portion of the wetland, and
shrub wetland occurs south of South 176t_ Street. Upland areas adjacent to the wetland, are a mix of

pastureland, cropland, small orchards, and forest patches. Drainage from the wetland appears to pass
under Des Moines Memorial Drive and into Walker Creek.

1948 The wetland is generally similar to that in 1936. The area is farmed with ditches r_mning along the edges
of the farmed fields. There is a forested fringe along the steep slope to the east, but some areas in the

central portion of the wetland are pastureland instead of cropland. Ditches through the central portion of
the site are well defined. There is additional agriculture land use northwest of the wetland. Walker Creek
appears to originate west of Des Moines Memorial Drive and flow west through a mixture of agriculture
fields and forest

1961 Agricultural use in the southern portion of the wetland has been abandoned, and the area is forest- and
shrub-dominated. The remaining wetland appears to be farmed or pastured. A small stream channel
bordered by a band of shrubs may represent the location of Walker Creek.

1995 SR 509 has been constructed and divides the wetland area with fill. Most agriculture has been abandoned
and the wetland consists of emergent, forested, and shrub-dominated wetland. Some areas of pasture
remain in the northern portion of the wetland. Commercial development has filled the wetland located
south of 176thStreet. A small stream channel is visible in emergent wetland located near the northwestern

portion of the area.

Table 23. Changes in vegetation and land use in Wetlands 1 through 14 and A1 (Vacca Farm and Lake Reba
area) between 1936 and 1995.

- Year Vegetation, condition, and land uses

1936 Most of the area is farmed, though forested wetlands are present in Wetlands 3, 4, and 5. Several of the
agricultural fields are ditched, and there are no natural stream ehaunels present. Areas adjacent to the
wetlands consist of farmland and forestland in various stages of regeneration. The wetlands are crossed

by 16thAvenue South. No ponds or other inundated wetlands are present.

1948 The condition and land uses are generally similar to 1936. There are greater amounts of development near
the wetland areas and a portion of Lora Lake has been excavated.

1961 The area in general continues, to be farmed. Increasing amounts of houses and small areas of fill are
present near streets and the perimeter. Portions of Wetlands 3, 4, and 5 are forested.

1995 SR 518 has been constructed across the north portion of the area. Lake Reba and Lora Lake have been
excavated. Much of the wetland east of Lora Lake has revegetated to forest, shrub, and emergent
communities. Shrub riparian wetlands have developed near the south portions of the area.
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Table 24. Changes in vegetation and land use in Wetlands 18, 37, 20, and other wetlands west of the airfield
between 1936 and 1995.

Year Vegetation, condition, and laud uses

1936 Exceptformuchof Wetland18,mostof the wetlandsare forested.Inmanyplaces,the forestvegetation
is not dense and may have been subjected to past management.

1948 Newresidencesanddrivewayshavebeenconstructedinandnearseveralwetlands.Additionalareasof
WeOand 18 have been cleared and are mowed or grazed. Selective logging has occurred in Wetland 37
and it may also be grazed- There are driveways and residences in and near Wetland 37 that fragment the
south pordon of the area.

1961 Much of Wetlands 18 and 36 continue to be farmed, but forest riparian areas are developing on
abandoned farmland that is now associated with residential development. Most wetlands in this area
contain forest and pasture vegetation.

1995 The wetland condition is generally similar to 1961, although a greater amount of uses occur along their
perimeters. Portions of Wetland 18 and other wetlands located east of 12e_Avenue South are located
within the airport security fence. In these areas, residential and agricultural land uses have been
d_placed, and wetlands have revegetated with native vegetation.

This analysis shows that the pre-developed condition of most of these watersheds were various
upland soil types. The pre-developed condition of most of the present airport site was also upland
soil types. Various conclusions (see King County 1997) that the watersheds and Seattle-Tacoma
International Airport contained large amounts of wetlands are not supported by the data presented
by USDA (1952).

_m

3.2 'WETLAND IMPACTS

Nearly all of the larger wetlands present in 1936 are present today, but they have been impacted by
development. Filling of several smaller wetlands (e.g., E, F, and K) has eliminated them. Some of
the greatest impacts to the larger wetlands have occurred at Bow Lake, where wetland fill for
commercial development has eliminated about 50 percent of the area mapped in 1936 as hydric soil.
Other large wetlands have been variously impacted by excavation (Lora Lake and Lake Reba in the
Vacca Farm area, and Northwest Ponds), and fill (in Wetlands 43 and 44 for SR 509, Wetland 28
for commercial development).

The examination of historical aerial photographs demonstrates that a variety of significant impacts
have occurred to wetlands in the project area over the past 50 to 70 years. Major impacts to
wetlands that have occurred include:

• Clearing. Land clearing occurred as a result of timber harvest, subsequent farming, or land
development. Typical forest practices in the 1930s were to bum slash to promote
reforestation, aid in agricultural development, or aid in urban development. Logging and
burning were so extensive that not enough trees were left for satisfactory reseeding, and
many areas became restocked with bracken fern, blackberry, alder, and vine maple (USDA
1952).
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• Agriculture. Because wetland soils provide highly productive farmland when drained,
_ wetland soils in the project area were selectively farmed. As a result, over 90 percent of

"bottomland" soils3 in King County were in agriculture by 1936 (USDA 1952). Wetland
soils present in the STIA watersheds and their use in King County, as described by Poulson
(USDA 1952), are:

Belh'ngham silty clay: About 75 percent of this soil type was cleared and used for
pasture or cultivated crops. All of it has been logged, and acreage was brought into
cultivation as soon as it was cleared and drained.

Carbondale muck: In populated areas, nearly all muck soils were drained and farmed
with cultivated crops. In more remote areas, about 75 percent were farmed.

Greenwood peat: Tiffs is a non-agricultural soil due to its acidity. Selling peat moss or
development for cranberry production also provided some revenue from this soil type.

Mukilteopeat: About 50 percent of these soils are farmed.

Normaflne sandy loam: More than 80 percent of this soil type was used for crops or
pasture, with additional areas being cleared and drained.

Norma silty clay: This soil occurs in depressions unsuitable for agriculture. The soil
survey notes these areas are suitable for reed canarygrass.

Rifle peat: Peat soils are drained for cultivation (which can cause them to sink several
feet through consolidation and oxidation). Over 70 percent of peat soils were farmed.

In some cases, the abandonment of agricultural land use has allowed native vegetation to
develop in previously farmed areas.

• Fill. Direct filling of wetlands became increasingly prevalent during and after the 1960s and
1970s as the area became increasingly urbanized. While some small wetlands were filled
for airport and other commercial/industrial development in the 1940s, this analysis and
review shows that most of the original STIA site was upland. At STIA, filling of portions of
Wetland 28 occurred in about 1970, when the second runway and IWS Lagoon 3 were
constructed.

A considerable amount of wetland filling and fragmentation occurred as a result of road
construction from the 1960s on. Filling of Wetland 43, Wetland 44, and Wetland C
occurred when SR 509 was constructed in the late 1970s. Filling in the Vacca Farm, Lake
Reba wetlands, and Wetland E occurred when SR 518 was constructed in the early 1970s.
Widening of Highway 99, 1st Avenue South, and several other streets impacted small
amounts of other scattered wetlands.

3 Bottomland soils are typically hydric soils and were once wetland.
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Fill of wetlands as part of land development was significant for many of the smaller
_ wetlands that existed in 1952, and many of these wetlands have been largely eliminated as a

result (i.e., Wetlands A, C, D, I, and J). Largo" wetlands where significant fill for site
development has occurred include the wetland perimeter of Bow Lake and the northwest
portion of Wetland 28. In the third runway acquisition areas, wetland hydrology was not
eliminated despite residential development, and many of these wetlands have persisted to
the present (i.e., Wetlands A17, 18, 35, 37, 39, 41, and others).

• Excavation. Several wetland areas (Lora Lake, Lake Reba, Northwest Ponds, Tub Lake,
and Arbor Lake) have been excavated, resulting in open water habitats. Lora Lake was
excavated from peat soils in agricultural use to enhance residential development. Lake Reba
was excavated from agricultural wetlands for stormwater management. Northwest Ponds,
portions of the Tub Lake wetland, and Bow Lake were excavated to obtain horticultural
peat. Northwest Ponds is also used for stormwater management. Arbor Lake was
excavated for unknown reasons, likely to obtain peat or to enhance its appeal for residential
development.

• Buffer disturbance. All wetlands have experienced clearing and disturbance of wetland
buffers through forestry, farming, and/or urban development. In many cases, buffers have
been wholly or partially developed. In some areas, when agricultural areas have been
abandoned, native buffer vegetation has grown back.

• Stormwater discharge. Some wetlands have been used for stormwater management. Lake
Reba and the Northwest Ponds are permitted stormwater facilities. Wetlands 4 through 10
are part of the Miller Creek detention facility. A portion of Wetland 52 was excavated for
the Tyee Pond detention facility. Other stormwater treatment facilities were constructed in
Wetland 43 to serve SR 509.

• Sedimentation. The types of land use changes that have occurred in the STIA area since
1936 typically result in increased sedimentation in wetlands. Farming results in large areas
of plowed land that can generate sediments that may be transported to wetlands and streams.
Forestry and burning to support reforestation or land clearing for agriculture also leave bare
soils subject to erosion. Development of roads and associated drainage ditches increased the
probability that sediments would be transported downstream to streams and wetlands. Early
roads in the area would have generated a large amount of sediment nmoff fi'om their
unpaved surfaces. Because of the prevalence of forestry, farming, and gravel road surfaces,
sediment transport to creeks and wetlands was probably greater in the past (i.e., pre-1960)
than under current conditions, where little soil disturbance occurs without extensive erosion
control measures.

3.3 REGULATIONS PROTECTING WETLANDS

Prior to the mid-1980s, the small isolated wetlands located in the Miller, Des Moines, and Walker
Creek watersheds had little if any land use protection, and were, where economically feasible, filled
and drained to support agricultural or urban development. During the late 1980s and since,
increasing land use protection levels have been placed on wetlands; now a variety of local, state, and
federal laws are designed to prohibit nearly all activities in or near wetlands that would cause
additional physical or ecological degradation. The most significant regulations protecting wetlands
in the study area are:
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• Clean Water Act - Section 404. Regulates fill placement in Waters of the U.S. Triggers
- Section 401 review by Ecology to protect water quality. Revisions to the Nationwide

Permits in 2000 placed low thresholds on routine wetland fills and mitigation requirements
generally require replacement of function and area. Individual Permits for more substantial
wetland alterations require extensive mitigation to replace function and area. Mitigation
ratios that require mitigation area in excess of the area of filling help ensure that cumulative
losses do not occur over time.

• Critical Areas Protection. Critical area protection is included as part of the municipal code
of each community in the watershed. These regulations protect, among other elements,
wetlands, wetland buffers, streams, stream buffers, and fish and wildlife conservation areas.

- SeaTac - Title 15, Chapter 15.30

- Burien - Title 18, Chapter 18.60

- Des Moines - Title 18, Chapter 18.86

- Normandy Park - Title 13, Chapter 13.16

The regulations provide specific standards and mitigation requirements for the modification
of wetlands and their protective buffers. Local mitigation standardsfor wetland and buffer
alterations require replacement of area and function. Mitigation ratios that require
mitigation area in excess of the area of fill help ensure that cumulative losses do not occur
over time.

• Hydraulic Project Approval (HPA). HPAs are required for projects that use, divert,
obstruct, or change the naturalflow or bed of any fresh water or saltwater of the state. HPA
approvals generally require mitigation adequate to compensate for project impacts to
wetlands and to streams that provide fish habitat. These approvals may also be required for
projects not occurring in streams or wetlands, but thatdischarge stormwater runoff to them.
Mitigation for these projects can require enhanced stormwater detention and water quality
standards to preserve existing runoffpattems and water quality.

• State and National Environmental Policy Acts (SEPA and NEPA). _EPA and NEPA
provide protection to wetlands by requiring analysis of project impacts to wetlands and for
mitigation of adverse impacts.

• Stormwater Management Standards. Local stormwater management standards are
designed to collect, detain, and treat stormwater runoff from urban areas and prevent
degradation of streams.
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4. STREAMS

The Seattle-Tacoma InternationalAirport project area drains to several streams, including Miller
Creek (and its Walker Creek tributary),Des Moines Creek, and the Green River via Gilliam Creek
(see Figure 1). Baseline and historic watershed and fish habitat conditions in drainage areas
affected by Master Plan Update improvement projects (Miller and Des Moines Creeks) are
describedinthissection.

4.1 MILLER CREEK BASIN

The MillerCreekbasinincludesMillerCreekandWalkerCreek.WalkerCreekisa m'butaryto
MillerCreek.The currentconditionandhistoricalchangestothecreeksarediscussedhere.

4.1.1 HistoricalConditionsand ChangesSince1936

ChangestoMillerand WalkerCreekshavebeenassessedovertimeusingaerialphotographs.
ThesechangesaresummarizedinTables25and26.

4.1.2 Current Conditions in Miller Creek

The Miller Creek watershed drains approximately 8 nil2 of predominantly urban area,mostly within
the cities of Burien and SeaTac. STIA facilities located in this basin include the north end of

_ runways 16L and 16R and north air cargo facilities, an area of about 162 acres representing about 3
percent of the watershed. Flows in Miller Creek originate at Arbor, Burien, Tub, and Lora Lakes,
Lake Reba, and from seeps located on the west side of STIA.

The uppermost reaches of Miller Creek (above approximately river mile [RM] 4.1) extend north of
SR 518. The Hermes depression in the northwestern part of the basin is artificially drained and
piped to a tributary to Arbor Lake. This portion of the watershed drains a gently rolling plateau
between the Duwamisb./Green River valley and Puget Sound. Although the watershed is generally
highly developed, several small bogs, depressions, and wetland lakes remain in the upper basin; this
area formerly had a more extensive network of headwater wetlands that buffered the stream
winter storms and provided recharge during summer dry periods (May 1996).

In reaches downstream of 1= Avenue South (RM 1.8), Miller Creek flows through a well-incised
ravine and cuts through glacial material before entering Puget Sound via a small estuary. The outlet
stream from Burien Lake enters the ravine reach at RM 1.2. A sewage treatment plant operates
alongside Miller Creek at approximately RM 1.0. Walker Creek, an anadromous fish-bearing
stream that originates in wetlands west of STIA and SR 509, enters Miller Creek approximately 300
fi upstream of its mouth, in a park just upstream of the Miller Creek estuary (Figure 11).

A waterfall, which drops over a hardpan lip at about RM 3.1, has been described as a complete
barrier to upstream migrations of anadromous fish (Williams et al. 1975; Ames 1970). That
assessment agrees with local historical anecdotes that make many references to salmon in Miller
Creek up to about the waterfall location, but not beyond. Recent spawning surveys conducted by
Trout Unlimited (Batcho 1999 personal communication) have also identified this waterfall as the
upper limit to coho salmon (Oncorhynchus kisutch) distributions in Miller Creek.
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Table 25. Changes in vegetation and land use near Miller Creek between 1936 and 1995,

Year Vegetation, condition, and land uses

1936 A slTeamchannel appears to originate inWetland D. The channel is ditched from South 144_ Street south
to its confluence with other channels in the Vacca Farm area (Wetland AI, see Table 23). No riparian

vegetation is present.

South of Vacca Farm to South 154_ Street, approximately haft of the riparian area is in residential use
with little riparian vegetation. The remaining area has a narrow forest or shrub buffer present on one or
both sides.

Between South 154_ and South 160_, there are several naturalmeanders, with a fringe of riparian forest or
shrub vegetation present. The sUeam flows through a residential neighborhood, where some of the land is
cleared of naturalvegetation to the edge of the stream.

Between south of South 160e and Wetland 37, the area is mostly farmed and the riparianvegetation has

been cleared. Fanning activities extend to the edge of the strean_ Forested riparianvegetation of Wetland
37 borders the stream within most of the wetland and south to 8" Place. West of 8 Place, there is a

narrow riparian fringe through farmed fields, with areas lacking riparianvegetation. West of Des Moines
Memorial Drive to Ambaum Boulevard, there is approximately 50% forest vegetation along the stream
and 50% is farms, orchards, and homes.

From Amhaum Boulevard to 1= Avenue South, the slream flows through a forested ravine. From 1=
Avenue South to the estuary, the areahas been logged in places, but forested cover is approximately 70%.

1948 From South 144_ to South 154_, there has been little change since 1936. The stream is ditched within
agricultural land and lacks riparian vegetation. From South 154m to South 160_, there has been additional
residential development along the slzeam and subsequent loss of some riparian cover, though a narrow
band is often present There has been selective logging in some areas. South 160* has been constructed
across the s_eam.

_ From South 160*hsouth to Des Moines Memorial Drive, small farms and residential land uses occur next
to the stream. South of Wetlands 18 and 37, logging has occurred on both sides of the stream. New
orchards and single-family residences have been couslructed.

From Des Moines Memorial Drive to Ambaum Boulevard, the area is similar to conditions in 1936, but

approximately 75% of the area is forested and 25% is farms and residences.

From Ambaum Boulevard to 1_ Avenue South, the area has been completely cleared. Between 1=
Avenue South and the estuary, there is some riparian vegetation along the stream with additional
residential development in the basin. South and east of the stream, there is more logging and the forested
riparian buffer has been reduced.

There is dense riparian vegetation from 166e down to 175thPlace, but the area is developed from 175_ to
the estuary.

1961 Considerable residential and commercial development has occurred. In several locations, particularly at
Vacca Farm and near Wetlands 18 and 37, farmingcontinues.

1995 South of South 144'h, the slxeam flows through residential development The area has been converted
from agriculture to residential and co_,-_ercial land uses. North of SR 518, the stream flows through a
pasture area, with steep slopes on the west side and a narrow corridor of riparian vegetation. The slream
flows under SR 518 through the Miller Creek detention facility, where abandoned farmland has reverted
to riparian shrub and forested wetlands.

Across the Vacca Farm area, there is little riparian vegetation present. South of Vacca Farm to South
160_, a narrow vegetated buffer is present in places, but the riparian area is largely dominated by
residential land uses.

The area between South 160_ and Des Moines Memorial Drive has been converted fi'om agricultural land
uses to residential land uses. The undeveloped areas of Wetland 18 and Wetland 37 are becoming
forested.
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Table 25. Changes in vegetation and land use near Miller Creek between 1936 and 1995(continued).

Year Vegetation, condition, and land uses

- Between Des Moines MemorialDrive andAmbaumBoulevard,a narrow,forestedripariancorridoris
generallypresent,but in someplaceslawnsabuttheedge of the stream.

Between AmbaumBoulevardand 1MAvenue South,the streamflows throughan undevelopedforested
area. Southof 1=Avenue Southto the confluencewith WalkerCreek,the ripariancorridoris a forested
ravine. Residencesandother developmentgenerallyborderthe ravine.

South of the confluencewith WalkerCreek,the areais 90%built-outwith single-familyresidences and
supportinguses.

Table 26. Changes in vegetationand landuse near WalkerCreek between 1936and 1995.

Year Vegetation, condition, and landuses

1936 East of 1= Avenue South,WalkerCreekcan generallybe identifiedby topographyand vegetationalong
ditchlines. The riparianareasadjacentto the streamare largelydevelopedas farmland.Wetland43 (the
origin of WalkerCreek)is intensivelyfarmed,andthere is no evidenceof a stream.

West of 1= Avenue South to the estuary,the areahasbeen logged in manyplaces, but forested cover is
approximately70%.

1948 There is no evidence of Walker Creek east of Des Moines MemorialDrive. Between Des Moines
Memorial Driveand 1stAvenue South,the streamflows throughamixtureof farmand forestland. There
is increasedresidentialdevelopment,and in some places,farminghas ceased. Between 1=Avenue South
and theestuary,thereis some riparianvegetationalongthe streamwithadditionalresidentialdevelopment
in the basin. South and east of the stream,additionallogging hasreduced the width of forestedriparian
buffers.

1961 Considerableresidential and commercialdevelopment has occurred. Farmin_continues in most of
Wetland43, butactivitieshave changedfromrow cropsto pasture. Additionaldevelopmenthasreduced
riparianareasin some locations. In the undevelopedareaswest of 1_ Avenue South,forestvegetationis
rnamring.

1995 SR 509 bisects Wetland43, and farmingof the wetlandhas largelyceased. In manyareaswest of Des
Moines Memorial Drive, riparianareas have matured compared to previous photographs. Some
additionaldevelopmentin the watershedhas occurred,and losses of riparianvegetationhave occurredin
limitedareas.

Sampling has found threespine stickleback (Gasterosteus aculeatus), pumpkin_eed sunfish
(Lepomis gibbosus), black crappie (Pomoxis nigromaculatus), and cutthroat trout (Oncorhynchus
clarki) in Miller Creek above these falls (see Figure 4-1 in Parametrix 2000b). The warmwater fish
species are associated with Lora Lake and Lake Reba and the lower-velocity, fine-substrate reaches
of upper Miller Creek. Only coho salmon and cutthroat trout were found rearing below the falls at
RM 3.1 (Parametrix 2000b). However, chum salmon (O. keta) also spawn in lower Miller Creek
(I-Iillman et al. 1999). During these surveys, no chinook salmon (O. tshawytscha) or bull trout

(Salvelinus confluentus) were observed.

Downstream from the falls, culverts under 1= Avenue South and roads near RM 2.0 have been

evaluated as impassable to fish (Williams et al. 1975; Ames 1970). However, adult coho salmon

have been found upstream of the culverts (Bateho 1999 personal cornmunieation).
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The lower basin has benefited from instream habitat restoration conducted by Trout Unlimited. The
goal is to increase the pool to riffle ratio of stream project seL_nents fzom the original value of 13:87
calculated when work began in the 1980s, to a level approaching 50:50 (Batcho 1999 personal
communication). The goal is also to improve pool quality for rearing juvenile salmonids and to
increase habitat complexity. Coho salmon returning to the lower basin appear to have responded
favorably; recent returns number about 300 adults per year. In fully restored habitat, the expectation
is that Miller Creek would support b_ween 700 and 1,200 adult coho salmon per year (Batcho 1999
personal communication).

Miller Creek enters Puget Sound through a private park in the City of Normandy Park. During low
tide,thestreamflowsontoalow-gradientrockybeachcomposedof3-inch-minus4coarseandfine
gravelembeddedwithsand.To thenorth,forseveralhundredfeet,theordinaryhighwatermark

(OHWM) is defined by breakwater walls protecting residential property. To the south, for
approximately 200 it, the OHWM is defined by wrael¢' and large woody debris (LWD). The mouth
of Miller Creek is affected by tidal activity, which alters stream morphology for approximately 150
fl upstream. Along this tidal channel, the stream is approximately 15 fl wide with overhanging salt
marsh vegetation including Pacific silverweed (Potentilla pacifica), saltweed (Atriplex patula), and
sedge (Carex sp.). This 15- x 150-fl (- 0.05 acre) area comprises the estuarine area of Miller Creek 6
(see Section 4.2).

The confluence of Miller and Walker Creeks is approximately 300 fl upstream fi'om the mouth of
Miller Creek. Upstream from the confluence, Walker Creek has a diversion pipe that draws water
into a small pond impounded by a control weir. Water leaving the pond enters Miller Creek
approximately 10 fl upstream of the ouffall to Puget Sound. The 3-t-wide channel is incised
approximately 1.5 fl and is tidally intlueneed from the cortfluenee with Miller Creek to
approximately 100 fl from the control weir. Salt marsh plants occur near its confluence with Miller
Creek, and cattails (Typha latifolia) dominate the channel upstream near the control weir.

4.1.3 Current Condition of Fish Habitat in Miller Creek

The Washington Department of Fisheries (WDF) reported that Miller Creek had undergone
extensive alteration and "total deterioration" due to heavy residential and commercial growth in the
drainage in the early 1970s (Williams et al. 1975). Stream conditions necessary to adequately
support spawning and rearing of salmonids "were virtually nonexistent" upstream of 1= Avenue
South (RM 1.9) due to excessive amounts of sand and silts that comprised 70 to 100 percent of the
bottom substrate (Ames 1970). King County's Surface Water Management (KCSWM 1987)
evaluation of the Miller Creek basin noted that the high level of urbanization had degraded water
quality, increased the volume and rate of stormflows, promoted erosion and mass wasting processes,
and destroyed riparian habitat and vegetation. 7 These factors (Table 27) had greatly reduced the
habitat quality of streams, which in turn affect fish populations.

4Indicating that 95 percent of the gravel present would pass through a 3-inch screen.
5Wrack is seaweed and other maxine debris that is east up on shore.

6 This estuary may have been larger prior to development of a private park in the vicinity.
7 Despite reported water quality degradation, Miller Creek is not on the 303(d) list of impaired waterbodies.
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Trout Unlimited (1993), Luchessa (1995), Parametrix (2000b), and Hillman et al. (1999) have
completed Miller Creek stream surveys. The 1995 survey by Luchessa was conducted as a Level I
StreamSpecialStudy usingKing County methodology(King County Buildingand Land

Development1991).Surveysagreedon MillerCreek'sdeterioratedhabitat,particularlyinthe
upperbasinaboveRM 1.9.Factorscontributingtolossofinstreamhabitatincluded:degradationof
waterqualitybypollutants,sediment,eutrophicationoflakesandwetlands,andfillingofwetlands;
lossofprotectivestrcamsidevegetation;andlossofinstreamlargeorganicdebris,naturalmeanders,
and otherdiversity.Inaddition,highwatertemperaturesinMillerCreekduringthesummer

constitutea waterqualityconcern,asdohighfecalcoliformcounts,lowdissolvedoxygen(DO)
levels, and residues of lawn and garden chemicals, especially in the upper reaches (Parametrix
2000b).

In Miller Creek, benthic maeroinvertebrate sampling near the Master Plan Update projects found
benthic index of biotic integrity (B-IBI) s scores of 10. These scores are similar to scores observed
in other urban streams subjected to similar levels of hydrologic and habitat degradation (Kleindl
1995; Fore et al. 1996; Homer et al. 1996; Ecology 1999; May et al. 1997). Studies of Puget Sound
lowland streams have demonstrated that the maeroinvertebmte community, as evaluated throughB-

IBI analysis, correlates to fish use.

Specifically, coho salmon abundance diminishes in streams with B-IBI scores of 33 or lower, these
degraded stream reaches were used by resident cutthroat trout and not by anadromous salmon
(Ecology 1999; May et al. 1997). These findings are consistent with observations of fish use in
Miller Creek and support surveys that suggest the portions of the stream adjacent to the Master Plan
Projects do not currently provide high-quality habitat for coho salmon.

4.2 MILLER CREEK ESTUARY

4.2.1 Historical Conditions in Miller Creek Estuary

Historical conditions in the Miller Creek estuary are summarized in Table 28.

Table 28. Changes in vegetation and land use in the Miller Creek Estuary between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 A broad intertidal delta is located at the mouth of Miller Creek. A small road, separated from Puget

Sound by a small berm, has modified the shoreline. East of the road, estuarine wetland is present, but
portions have been fiUed for a house and parking area. East of the wetland, forested areas have been
logged and contain small logging roads.

1948 Conditions are generally similar to those of 1936. A bridge was constructed and the road crosses the
stream. Portions of the intertidal area have been bulldozed, and the shoreline area south of the estuary
hasbeenclearedand leveled. Forestedareaseastofthewetlandnow containstreetsandafewhouses.

sB-IBIforPugetSound lowlandstreams(Kleindl1995)quantifiestheoverallbioticconditionofa streambasedon

measurementsofbenthicmacroinvertebratcdiversity,abundance,andspeciescomposition.B-IBIscoresforstreamsin

thePugetSound lowlandscorrelatewithlevelsofurbanization(Foreetal.1996;Homer etal.1996)and fmh use
(Ecology1999;May etal.1997).
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Table 28. Changes in vegetation and land use in the Miller Creek Estuary between 1936 and 1995
(continued).

Year Vegetation, condition, and land uses

1961 Portions of emergent wetland have been excavated to create a pond. The Miller Creek channel has been
relocated. A building and parking areas have been constructed in the riparianzone.

1995 The slrearn channel has been relocated to the north side of the wetland. Wetland fill near the south end

has occurred to construct a parking area, and the road crossing the estuary has been abandoned. A pond
has been excavated on the south side of the estuary. The areanow includes a mowed lawn, which occurs
on fill in the central portion of the area.

4.2.2 Current Conditions in Miller Creek Estuary

A small estuary occurs where Miller Creek enters Puget Sound. Analysis of baseline conditions in
the estuary (see Table 28) indicates significant modification of this areaby park development. As
Miller Creek approaches the beach, there is a private park to the south and several houses border the
north side. The park is mainly a grassy area with deciduous trees growing near the streambank.
The stream enters the beach about 75 fl downstream of a small footbridge and an adjacent house.

The shoreline adjacent to Miller Creek is predominantly gravel and sand, with driftwood marking
the high tide mark. This shoreline type continues for several hundred feet north and south of the
stream, where houses and cement bulkheads have been built at the high tide mark. The slope of the
upper intertidal beach is moderate, dropping approximately 5 fl over a distance of 30 it, then gently
into the water, dropping approximately 4 fl over 150 yards to mean lower low water (MLLW).

The intertidal zone at the mouth of Miller Creek is predominantly of mixed gravel and sand
- substrate. Some cobble, boulders, and sandy areas are also present. The stream channel in the

upper intertidal zone contains more cobble than adjacent areas.

The channel is vegetated with green algae (Enteromorpha intestinalis). The substrate has some
attached barnacles, mussels, and snails. Upper intertidal areas adjacent to the stream have very little
algae or other attached marine life; however, amphipods and isopods are abundant under rocks and
in the sand. In the middle intertidal zone, E. intestinalis becomes less abundant in the stream
channel, while barnacles and mussels become the dominant species adjacent to the stream. In the

s

lower intertidal zone, the stream channel is poorly defined and the substrate within and adjacent to
the stream channel is a mixture of gravel and sand. Barnacles and mussels are present, but less
dense than found in the middle intertidal zone. Additionally, species of brown, red, and green algae
are all sporadically present, and bivalve siphons can be observed in the sandy areas.

4.2.3 Current Conditions in Walker Creek

Walker Creek drains an approximately 2.5-mi 2 subbasin of the Miller Creek watershed. The stream
originates in a 30-acre wetland (Wetland 43) located between Des Moines Memorial Drive and SR
509. The stream flows through both residential and commercial development before its confluence
with Miller Creek approximately 300 ft upstream from Puget Sound. Much of the riparian areas
adjacent to the stream have been eliminated or altered by adjacent development.

Walker Creek parallels Miller Creek for roughly one-half its length, and they share similar effects
from urbanization. King County Surface Water Management (KCSWM 1987) reports several
problems in the Miller/Walker Creek watershed created by urbanization; these include excessive
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runoff fi'om streets, parking lots, and commercial areas that has increased the volume and rate of
- stormflows. These increased flows have lead to mass-wasting and stream erosion, flooding, and

loss of habitat. Runoff fi'om this development has also reduced water quality and impaired fish
usage.

Even though coho salmon occur in the lower reaches of Walker Creek (Batcho 1999 personal
communication), the absolute upstream limit of coho salmon use has not been documented. Coho
salmon use in Walker Creek is approximated in Figure 11. Hillman et al. (1999) conducted
spawning surveys in Walker Creek from October 1998 to March 1999, and tallied 66 coho salmon
redds in the lower 3.6 km (2.3 miles). They also found seven chum salmon redds up to RM 1.35,
and one potential cutthroat trout redd in the lower 1500 fi of the stream. During these surveys,
chinook salmon and bull trout were not observed.

While a small portion of the Walker Creek watershed (approximately 5.2 acres) will be developed
for the third runway project, the project will not remove or directly alter fish habitat in Walker
Creek. The runway project would flU about 0.26 acre of Wetland 44 (upslope of the defined Walker
Creek channel and fish habitat). Potential indirect impacts to the stream could occur as a result of
changes in water quality and hydrology.

4.3 DES MOINES CREEK

Des Moines Creek originates in Bow Lake (east branch) east of STIA and Northwest Ponds (west
branch) southwest of STIA. Current and historical conditions in the stream are discussed in this

- section.

4.3.1 Historical Conditions in Des Moines Creek

Changes to Des Moines Creek have been assessed over time using aerial photographs. These
changes are summarized in Table 29 and see Table 20.

Table 29. Changes in vegetation, land use, and riparian conditions in Des Moines Creek near Des Moines
Creek Park between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 The riparian corridor associated with Des Moines Creek and within Des Moines Creek Park is densely
forested. Vegetation cover becomes increasingly patchy towards South 200 H'Street There is evidence of
logging within the corridor. Wetlands 29, 30, BS, B6, and B7 are generally forested. Wetlands in Borrow
Area 1 are forested or farmed. Wetland 51 is forested.

1948 Riparian forested cover is present along most of the stream. Agricultural uses are also present in the
riparian area. North of South 200 thStreet, land use is mixed and includes more residential development
and logging. Wetland conditions are generally similar to those of 1936.

1961 Wetlands are generally farmed and surrounded by residential development. Wetlands 29 and 30 are
generally forest- and shrub-dominated, but portions appear to be pasture. Wetland 51 remains forested.

1995 The majority of the area is forested, with an open field on the west side of the stream. The riparian buffer
is approximately 100 ft wide (minimum) and continuous. Surrounding land uses include high-density
residential and small areas of pasture to the south. Wetlands in Borrow Area 3 are forested, while those in
Borrow Area 1 are generally shrub-dominated.
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4.3.2 Current Conditions in Des Moines Creek

The Des Moines Creek watershed covers about 5.8 rni2 of predominantly residential, commercial,

and industrial area lying within the cities of SeaTac and Des Moines; it also includes a small area of
unincorporated King County (Des Moines Creek Basin Committee 1997). STIA occupies 23
percent of the upper Des Moines Creek watershed. Baseline environmental conditions in the stream
(Table 30) are highly modified from natmal conditions by a variety of development and land use
practices.

The headwaters of the east branch (considered the main stem by most locals) originate at Bow Lake,
3.7 RM from Puget Sound. The upper half-mile of the east branch, from Bow Lake downstream to
about RM 3, is conveyed through underground pipes. The west branch originates from the
Northwest Ponds stormwater detention complex located at the western edge of the Tyee Valley Golf
Course and joins the east branch at approximately RM 2.4. Downstream of South 200thStreet (RM
2.2), the stream flows through Des Moines Creek Park, a forested riparian wetland. The park
includes an incised ravine at about RM 1.8. The ravine is a high-gradient reach in which the stream
has cut to hardpan for most of the length, providing little quality fish habitat. The stream is
paralleled within this ravine by a paved trail and/or service road and sewer line protected in places
by rock bank armoring.

Documentation of fish use in Des Moines Creek is provided in a Des Moines Creek Basin
Committee report (1997) and Hillman et al. (1999), and is mapped in Figure 11. A variety of native
salmonids use the lower 0.4 mile (below Marine View Drive), and include chum salmon and eoho
salmon, as well as cutthroat and steelhead (O. mykiss) trout. Only steelheack cutthroat trout, and
coho salmon are known to pass the partial migratory blockage under Marine View Drive. Coho
salmon use extends to approximately RM 1.5. The upper plateau reach supports a mixture of
cutthroat trout and non-native warmwater fish species, particularly pumpldnseed sunfish.
Largernouth bass (Micropterus salmoides) are found in lower numbers than pumpkinseed sunfish in
the upper stream: Warmwater fish found in the stream mainstem are presumed to originate from
larger populations in Bow Lake and the Northwest Ponds. Chinook salmon and bull trout have not
been observed in Des Moines Creek.

A cascade at RM 1.5 in the ravine reach was mapped as impassible to upstream-migrating fish
(Williams et al. 1975). However, recent surveys have not identified this cascade as a fish barrier
(Resource Planning Associates et al. 1994). The Midway Sewage Treatment Plant is located at RM
1.1 where the ravine widens. The charmel in this reach contains several aging weirs originally
intended to be fish-passage structures; in their present state they may act as impediments to fish
passage. Just below the treatment plant, the gradient decreases and the stream develops a floodplain
that allows a more meandering channel, better habitat conditions, and well-developed riparian
vegetation.
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At Marine View Drive (RM 0.4), a 225-ft-long box culvert conveys the stream under the roadway,
but acts as an impediment to migrating salmon and trout because of its high velocities (greater than 7
ft per second) and length (Des Moines Creek Basin Committee 1997). Below Marine View Drive,
the stream reach through Des Moines Beach Park provides some of the most accessible and more
heavily spawned fish habitat in the system. Hillman et al. (1999) found coho and chum salmon redd
densities of 26.3 and 20.0 redds/mi, respectively, during studies in this reach in 1998-1999.

4.3.2.1 Condition of Fish Habitat in Des Moines Creek

King County has estimated that the Des Moines Creek basin is 32 percent impervious surface, based
on digitized land use data and GIS (Parametrix 2000b), May (1996) reported a value of 49.1 percent,
based on aerial photo analysis. Previous stream st_JAiesand habitat inventories dating back to 1974
(Des Moines Creek Basin Committee 1997) established that Des Moines Creek has been severely
degraded by urbanization. Little usable salmonid habitat exists in the system upstream of South
200 thStreet. Downstream of South 200thStreet, where the stream flows through a forested wetland
area, a short reach harbors resident trout and pumpkinseed sunfish. Better native fish habitat exists in
meanders below the Midway Treamaent Plant; however, the culvert under Marine View Drive
restricts migrating salmon and trout from reaching this habitat. The stream reach through Des
Moines Beach Park provides the most fish use, with eoho salmon, chum salmon, cutthroat trout, and
steelhead observed in this reach.

Des Moines Creek is on the Washington State 303(d) list of impaired water bodies for exceeding
standards for fecal coliform levels at both stormflows and base flows (Parametrix 2000b; Ecology
1998a; Des Moines Creek Basin Committee 1997). High water temperatures in summer have also
been identified as a water quality concern (Parametrix 2000b; Des Moines Creek Basin Committee
1997).

Des Moines Creek enters Puget Sound through Des Moines Park Beach located in the City of Des
Moines. During low tide, the stream flows onto a low-gradient rocky beach composed of 3-inch-
minus coarse and fine gravel embedded with sands. To the north for several hundred feet, the
OHWM is defined by wrack (accumulations of debris at the high-tide line). To the south for
approximately 50 it, the OHWM is defined by breakwater walls protecting residential property.
Beyond the house to the south, the beach is composed of riprap protecting the Des Moines Marina.

4.4 DES MOINES CREEK ESTUARY

4.4.1 Historical Conditions in Des Moines Creek Estuary

Changes to Des Moines Creek estuary are summarized in Table 31.
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Table31. Changesin vegetationandlanduseneartheDesMoinesCreekestuarybetween1936and 1995.

Year Vegetation,condition,andlanduses

1936 Themouthof Des MoinesCreekand estuaryarelargelydeveloped. At the mouthof the stream,a
buildingis constructedonpiersoverthestreamchannelandtheupperintertidalarea.A roadcrossesthe
streammouthandappearsto be locatedon an earthenseawall. Adjacentto the streamchannelis a
meadow,smallroads,and smallcabins. Des MoinesMemorialDrivecrossesthe streamravineon flU.
Northof the roadcrossing,a forestedcorridor(up to 800 ft wide)is present,whichcontinuesto the
northeastinarelativelywideripariancorridor(greaterthan100fl).

1948 Theareais similarto the 1936condition.Thesmallmeadowis now a parkingarea,andportionsof the
slopesof theravinearelessthicklyforested.

1961 Theareais similarto the 1948condition.

1995 Theareahasbeendevelopedintoa park Buildingshavebeenremovedfromintertidalandsomeriparian
areas.

4.4.2 Current Conditions in Des Moines Creek Estuary

A small estuary is present where Des Moines Creek enters Puget Sound. Baseline environmental

conditions in this estuary have been highly modified by park development. Before entering the
beach, Des Moines Creek runs through Des Moines Beach Park, which consists of lawn, roads,
parking areas, etc. Two bridges cross the stream, and the streambank is stabilized with riprap.

The marine shoreline is stabilized with riprap for about 200 fl north of Des Moines Creek before a
vegetated bluff starts and continues north. Approximately 400 ft north of Des Moines Creek, some
houses are protected by cement bulkheads located near the high tide mark. Immediately south of the
stream, a riprap wall runs south and west across the beach to a fishing pier and the Des Moines
Marina. Within the marina, the shoreline continues as riprap. The beach at the stream mouth and
north of the stream has a gentle slope, dropping approximately 5 ft over 100 yards. South of the
stream mouth, the riprap wall drops steeply from the high tide mark to the lower intertidal zone over
a span of 25 to 30 ft.

The intertidal zone at the mouth of Des Moines Creek is composed of gravel and sand with some
cobble and boulders. This substrate type is fairly uniform throughout the intertidal zone north of the
stream. South of the stream, starting at the fishing pier, riprap covers the entire intertidal zone.
Enteromorpha intestinalis is the dominant algae in the upper intertidal zone, covering cobble and
boulders about 75 ft into the Des Moines Creek channel. Lesser amounts of E. intestinalis are
attached to rocks adjacent to the stream with barnacles sporadically present. Barnacles and mussels
dominate the middle intertidal zone, except in the stream channel, where E. intestinalis dominates
most cobble with some presence of barnacles. The lower intertidal zone conlinues to have abundant

numbers of barnacles and mussels with green, brown, and red algae being common. Isopods, shore
crabs, and snails were more readily found in this zone, and bivalve siphons were periodically
observed in sandy areas. The riprap south of the stream hosts an intertidal community very different
_om the gradual beach to the north of the stream. Barnacles, mussels, and the red algae
Mastocarpus papillatus densely occupy the majority of the intertidal zone. Littorina mails and
limpets are also abundant throughout this area.
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4.5 STREAM IMPACTS

Environmental impacts to streams that have occurred in the STIA watersheds over the past 50 to 70
years are similar to those that are found in small urban streams throughout the region. They include
the following:

• Channelization and confinement of stream channels. This impact has occurred in several
reaches of Miller, Walker, and Des Moines Creeks. These impacts reduce channel
complexity, increase velocities, eliminate pools for holding and rearing, eliminate spawning
gravel, fill side channels, reduce wood recruitment, and reduce connectivity with floodplain
and riparian zones.

• Loss of riparian vegetation. Riparian vegetation has been removed as a result of
urbanization, forestry, and agriculture. As a result, overhanging vegetation, stream shade,
and cover are reduced. Resulting increased solar radiation can elevate water temperatures.
Vegetation loss reduces LWD recruitment, terrestrial insect influx, and leaf litter influx, thus
altering the energy cycle.

• Loss of forested areas. Urbanization, forestry, and agriculture have reduced forest cover,
which alters the runoff cycle affecting the timing and magnitude of flows. This can increase
erosion and change channel morphology.

* Loss of wetlands. Loss of riparian wetlands cart reduce detrital input and energy cycles.

• Creation of impervious surfaces. Urbanization alters the runoff cycle, affecting the timing
and magnitude of flows. This can increase erosion, degrade water quality, increase
stormwater runoff, and change channel morphology. Stormwater runoff introduces
pollutants to aquatic habitats.

• Culverts, pipes, and ditches. The creeks contain numerous culverted and ditched reaches.
These obsU'uct fish passage, reduce movement of gravel, and can strand fish in ditches.
Ditch networks increase runoff rates and connect the stream system to impervious surfaces
and other high-runoff areas.

t

• Loss of estuarine and nearshore habitats. Much of the freshwater to saltwater transition

habitats of Miller and Des Moines Creeks have been altered or filled. Habitat, including
cover and food production for smolts and adults, is limited.

• Erosion and sedimentation. Increased turbidity from stormwater runoff, inputs of fine
sediment from construction sites, and channel erosion from high streamflows can reduce
water and sediment quahty. The transition from agricultural and forestry land uses to urban
land uses has probably reduced the amount of land disturbance and sedimentation rates.

• Fertilizer and pesticide use. Degraded water quality and increased toxicity may result in
biological degradation. A change from agricultural to urban land uses has likely shifted the
spectrum of nutrient and chemical use in the watersheds. Agricultural use included
application of barnyard manure, fertilizers, and pesticides. These applications were
frequently in farmed wetlands with direct connections to streams through drainage ditches.
Quantitatively, use of these chemicals may be lower than in the recent past. However, new
land uses result in pollutants from stormwater and risks of accidental spillage from a wide
variety of commercial chemicals.
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4.5.1 Current Regulatory Protection for Streams and Aquatic Habitats

Many of the regulations that protect wetlands also protect Miller, Walker, and Des Moines Creeks
from the potential adverse impacts of nearby development. These are briefly described below.
Additional information and requirements are found in Ecology (1998b).

• Clean Water Act - Section 404. Regulates fill placement in Waters of the U.S., and triggers
Section 401 review by Ecology to protect water quality. Mitigation ratios that require
mitigation area in excess of the area of fill help ensure that cumulative losses do not occur
over time.

• Critical Areas Protection. Critical area protection is included as part of the municipal code
of each community in the watershed. These regulations protect, among other elements,
wetlands, wetland buffers, streams, stream buffers, and fish and wildlife conservation areas.

- SeaTac - Title 15, Chapter 15.30

- Burien - Title 18, Chapter 18.60

- Des Moines - Title 18, Chapter 18.86

- Normandy Park - Title 13, Chapter 13.16

The regulations provide specific standards and mitigation requirements for the modification
of streams and their protective buffers. Local mitigation standards for stream and buffer
alterations require replacement of area and function.

• Hydraulics Project Approval. I-IPAs are required for projects that use, divert, obstruct, or
change the natural flow or bed of any fresh water or saltwater of the state. HPA approvals
generally require mitigation adequate to compensate for project impacts to streams. These
approvals may also be required for projects not occurring in streams or wetlands, but that
discharge stormwater runoff to them. Mitigation for these projects can require enhanced
stormwater detention and water quality standards to preserve existing runoff patterns and
water quality.

0

• State and National Environmental Policy Acts. SEPA and NEPA provide stream
protection by requiring analysis of project impacts to streams and by requiring mitigation of
adverse impacts.

• Stormwater Management Standards. Local stormwater management standards are
designed to collect, detain, and treat stormwater runoff from urban areas and prevent
degradation of streams.

• Endangered Species Act. The listing of chinook salmon and bull trout under the
Endangered Species Act (ESA) provides additional protection to the streams. Review of

development projects or other watershed activities under the ESA is often necessary to ensure
that habitat or water quality impacts are avoided in the estuarine mouths (where the listed
species could occur).

The above permits and other related environmental approvals (Ecology 1998b) help prevent
_ cumulative impacts to streams, water quality, and aquatic habitat.
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5. WILDLIFE HABITATS

Wildlife habitat is defined as an area with an adequate combination of resources (e.g., food, cover,
water) and environmental conditions (climate, suitable levels of predators or competitors, etc.) that
support use (i.e., survival and reproduction) by individuals of a given species. The types of habitat
resources and features that meet a species' biological needs identifies the habitat niche a species
occupies. A species habitat niche is used to predict species responses to past, present, and future land
uses of an area.

5.1 WILDLIFE HABITAT TYPES

In the Miller and Des Moines Creek watersheds, a number of wildlife habitat types are present. The
present and past (since 1936) habitats (as defined by Brown [1985] and Johnson and O'Neil [2001])
occurring in the STIA watersheds are briefly described below. Current habitats are mapped in Figure
7.

5.1.1 Upland Successional

Upland successional habitats in the area (listed below) are various, due to the wide variety of human
disturbances that have occurred in the watersheds.

• Grass/forb stage. Generally this area consists of abandoned pastures and recently cleared
land. Shrub communities consisting ofblackben3, (Rubus discolor) or Scots broom (Cytisus
scoparius) quickly replace it.

* Lowland shrub. Abandoned pastures, lawn areas, and other disturbed sites generally
become dominated by introduced blackberry and Scots broom shrubs. This stage can persist
for many years.

• Coniferous. All coniferous forests in the area are in early- to mid-stages of succession. The
larger tracts of this community type occur in the stream ravines or relatively steep slopes
bordering the Puget Sound shoreline. Some areas north and south of STIA that were
formerly developed neighborhoods have an open overstory of native and non-native conifer
trees and an understory of blackberry and ornamental shrubs. Since 1936, large amounts of
this habitat have been replaced by development..

• Deciduous. Deciduous and mixed coniferous and deciduous forests occur scattered

throughout the area. They typically occur on steeper slopes, bordering wetland areas. Since
1936, large amounts of this habitat have been developed.

5.1.2 A2ricultural Habitats

Agricultural habitats have been essentially abandoned, and agricultural lands have generally been
developed. Smaller areas have reverted to wetland or upland successional communities. In 1936,
plant communities in large portions of the watershed had been altered, and included the following
habitat types:
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• Herbaceous cropland

• Orchard

• Unmowed, stable (i.e., pasture)

• Mowed, stable (i.e., hayfields)

5.1.3 Urban Habitats

Urban habitats in the watersheds have increased dramatically since 1936, when urban areas were
almost absent.

• Mostly vegetated. This habitat consists of low-density residential areas where, in addition to
home sites, larger yards, landscaped areas, and small areas of undeveloped land provide
habitat.

• Moderately vegetated. This habitat type consists of medium-density residential
development.

• Poorly vegetated. This habitat type consists of high-density residential development,
commercial/retail development, etc.

5.1.4 Wetland and Aquatic Habitat

A variety of commonly recognized wetland habitats are found in the watersheds.

• Freshwater lake/pond. These habitats occurred in several locations. In the Des Moines
Creek watershed, they are limited to the Northwest Pond (Wetland 28) area and Bow Lake.
In the Miller Creek watershed, they occur at Lake Burien, Arbor Lake, Tub Lake, Lake Reba,
and LoraLake. The area of open water habitat appears to have increased since 1936.

• Salt marsh. There is no salt marsh habitat present in either watershed. Small amounts of
salt marsh habitat may have once occurred at the mouths of both Miller and Des Moines
Creeks.

• Shrub wetland. Many of the wetlands contain shrub wetland habitat. In the Miller Creek
basin, the largest areas occur in the Tub Lake area, the Lake Reba area, and in Wetland 43.
In the Des Moines Creek Basin, the largest area of this habitat type occurs in the Northwest
Ponds and Bow Lake areas. The amount of shrub wetland habitat appears to have increased
since 1936.

• Freshwater marsh. Little freshwater marsh was historically present, and little is present
today. Fringes of this habitat border the Northwest Pond area, Lake Reba and associated
wetlands, andditches on the Vacca Farm site.

• Bog. Tub Lake remains as a high-quality bog system. Peat mining has removed some bog
vegetation. Otherwetlandareasthat mayhave once containedbog communitiesare Bow
Lake, Vacca Farm, and the Northwest Pond areas.

• Wet meadow. All wet meadow habitats in the watersheds are artificial. Seasonally
saturated areas of the Tyee Valley Golf Course, portions of the Vacca Farm area, Wetland 22
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on the airfield, and several small wetlands in lawn or pasture within the acquisition area are
wet meadow habitats.

• Forested wetland. Historically, most vegetated wetland habitats were likely forested
wetlands. The larger areas of this habitat occur in the Lake Reba wetland complex, Wetland
43, and Wetland 44 in the Miller Creek Watershed. In the Des Moines Creek watershed, the
largest areas occur in Wetland 28 and Wetland 51. The area of this habitat type has increased
since 1936.

5.2 HISTORICAL CONDITIONS AND CHANGES IN HABITAT TYPES AND AREA
SINCE 1936

To provide ACOE with information on the watersheds as a whole, and on changes to wildlife habitat
that have occurred over time, additional data has been reviewed and organized.

Available information on historical habitat conditions in the watersheds earl be estimated from

Shapiro and Associates (1994) (see Table 1 and Figures 2 through 6), which evaluated historical land
use in a 27,650-acre area (2.5 miles wide and 13 miles long) rectangle centered on STIA. The study
area is generally between 1st Avenue South and 51= Avenue South and between Alaska Street and
304 thStreet South. While this analysis is not specific to the watersheds of concern, it includes the
entire Des Moines Creek watershed and a portion of the Miller Creek watershed. Coupled with
review of historical aerial photographs, it provides a basis for estimating habitat conditions in the
watersheds prior to and immediately following STIA development.

In 1948, over 67 percent of the area was in open space. Evaluation of 1936 and 1948 aerial
photographs indicate the open space consists of agricultural lands, early successional forestland, and
farmed wetlands. Throughout the mosaic of habitat types, scattered farms and homes are present, as
are a number of golf courses. Urban land uses present in the study area near STIA were generally
low- to medium-density residential areas (about 24 percent of the study area).

The impact of Master Plan Update development projects on vegetation and wildlife habitat was
evaluated in the Final Environmental Impact Statement (FEIS) fFAA 1996) for the project. This
analysis included classifying and mapping wildlife habitats in the construction areas and vicinity
(totaling about 6,600 acres of land) (Table 32).

The areas impacted by the project do not provide high-quality wildlife habitat for many wildlife
species (FAA 1996, 1997). Approximately 300 of the roughly 700 acres are managed grasslands
associated with the airport operations area and a golf course, with relatively low habitat value for
most native wildlife communities. Approximately 80 acres are lower-quality shrub habitat typically
consisting of non-native Himalayan blackberry that provides limited habitat value to a small number
of animal species. The remaining areas of impact (early successional deciduous and coniferous
forest) typically occur in former residential neighborhoods. In these areas, development has
eliminated native understory shrub and herbaceous vegetation, snags, downed logs, or other habitat
features that reduces their suitability to wildlife. The forest understory is typically colonized by non-
native plants (both the shrub and herbaceous layers) and is fragmented by streets or more highly
developed areas that further reduce their habitat suitability.

- AR 010136
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Table 32. Impacts to vegetation and wildfire habitat (from FEIS data [FAA 1996 and Parametrix 2001a]).

Vegetation Class Existing Area (Acres) Alternative 3 Impact Area (Acres) a

Managed Grassland 900 283

Grassland 142 57

Shrubland 253 83

Deciduous Forest 723 244

Coniferous Forest 112 14

Wetlandsb

Forest 54 8.17

Shrub 54 2.98

Emergent 42 7.22

Urban (density varies) 4, 320

= Values overestimate habitat impacts due to avoidance of wetlands in Borrow Areas 1 and 3, and do not reflect
changes that occur as a result of mitigation.

b Wetland values are from Paramelrix (2001a).

5.3 WILDLIFE USE

Patterns of wildlife use in the study area are expected to change with the changes in habitat types
available to them, as shown by King County (1987), Raedeke (1988), and Penland (1984).

5.3.1 Amphibians and Reptiles

In western Washington, most amphibian and reptile species inhabit wetland and forested habitats,
with few, if any, species found in agriculturalor urbanhabitat types. In 1936 and 1948, considerable
forestland had been converted to agriculturaluse, and most wetlands were largely in agricultural land
uses. These areas (including the Vacca Farm, Lake Reba, Wetland 28, Wetlands 43 and 44 andBow
Lake wetland complexes) are largely in agricultural uses, and therefore, little amphibian use would
be expected.

During later years, some of these agricultural uses were abandoned. Portions of wetlands were filled
(wetlands surrounding Bow Lake) or converted to other uses (portions of Wetland 28 were filled or
converted to golf course uses) and do not provide significant amphibian habitat. However, in other
areas where agricultural uses have been abandoned, portions of the Vacca Fartn/Lake Reba wetlands
and most of Wetlands 43 and 44 have reverted to wetland plant communities and provide improved
habitat for amphibians compared to their 1936 condition.

5.3.2 Small Mammals

In 1936 and 1948, considerable forestland had been converted to agricultural use, and most wetlands
were largely in agricultural land uses. These areas (including the Vacea Farm, Lake Reba, Wetland
28, Wetlands 43 and 44, and Bow Lake wetland complexes) are largely in agricultural uses, and

_ therefore, little small mammal use would be expected.
AR 010137
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Duringlateryears,someoftheseagriculturaluseswereabandoned.Portionsofwetlandswerefilled
- (wetlands surrounding Bow Lake) or converted to other uses (portions of Wetland 28 were filled or

converted to golf course uses) and do not provide significant small mammal habitat. However, in
other areas where agricultural uses have been abandoned, portions of the Vacca Fann/Lake Reba
wetlands and most of Wetlands 43 and 44 have reverted to wetland plant communities and provide
improved habitat for small mammals compared to their 1936 condition.

In western Washington, many small mammal species inhabit wetland and forested habitats.
Agricultural and urban habitats contain fewer species than are found in natural habitats. Thus, as
timber harvest, farming, and urban development have occurred, the habitat for many species of small
mammals has decreased or been eliminated.

Inadditiontohabitatloss,mobilityofsmallmammals isdecreasedby fragmentationofhabitats.In
theMillerandDes MoinesCreekwatersheds,fragmentationhasoccun'edthroughcommercialand
residentialdevelopment,andby highwaydevelopment.Developmenthasisolatedwetlandhabitats

from othernaturalareas,which couldreducetheoverallhabitatvalueand speciesdiversity.
Likewise,highwayscrossingwetlands(i.e.,SR 509 crossingWetlands44 and 43 and SR 518

separatingVaccaFarm and LakeRebafromotherundevelopedareastothenorth[includingTub
Lake])fragmentsa largersystem,whichreducestheoverallhabitatvalueforsome smallmammal
species.

A number of smallmammals in Washingtonpreferfreshwaterwetlandand aquatichabitats.
Historically, in the Miller, Walker, and Des Moines Creek watersheds, these could have included
Northern water shrew, beaver, Richardson's vole, muskrat, mink, and river otter. Miller, Walker,
and Des Moines Creeks and several associated wetlands provide potential habitat for beaver and
muskrat.

5.3.3 Large Mammals

Prior to settlement, large mammals expected to occur in the area would have included coyote, red
fox, mountain lion, bobcat, elk, mule deer, and black bear. By 1936, given the extent of agriculture
in the area, the extent of deforestation, distance from the foothills of the Cascades, and past and on-
going hunting pressure, mountain lion, elk, and black bear could have been extirpated from the area.
In the present condition, these species would not be expected to occur in the watersheds, and habitat
for other species would be much reduced. Only coyote and red fox would be expected to occur in
the less-developed urban habitats.

5.3.4 Birds

Bird life in the Miller and Des Moines Creek watersheds is expected to be diverse (Table 33), and to
reflect the variety of wetland, upland, and shoreline habitats present. Because of their mobility, even
in highly urbanized or fragmented watersheds, the habitat areas available to bird populations using
the watershed also extends beyond watershed boundaries.

Bird use of urban Puget Sound environments (including wetlands) is documented by Gavareski
(1976), King County (1987), Milligan (1985), Norman (1998), Penland (1984), and Richter and
Azous (2001). Many migratory (and resident) birds disperse widely and use urban habitat for

Supplemental Information- Cumulative Impacts 5-5 August 8, 2001
Seattle- Tacoma International Airport 556-2912-001

Master Plan Update K:Iworkingi2912 i55291201103mpul2001 REPORTSICumulativetCumulative Effects (2).doe

AR 010138



Table 33. Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
-- Dumas Bay (Norman 1998), and in the Kent Christmas Bird Count area (Audubon Society 2001).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Red-throated loon No Yes Yes

Pacific loon No Yes Yes

Common loon No Yes Yes

Pied-billed grebe Yes Yes Yes

Homed grebe No Yes Yes

Red-necked grebe No Yes Yes

Eared grebe No Yes Yes

Western grebe No Yes Yes

Double-crested cormorant No Yes Yes

Brandfs cormorant No Yes Yes

Pelagic cormorant No Yes Yes

Americanbittern No No No

Great blue heron Yes Yes Yes

Green heron No Yes Yes

Trumpeter swan No No Yes

Great white-fronted goose No No Yes

Snow goose No Yes Yes

- Blackbrant No Yes Yes

Canadagoose Yes Yes Yes

Wood duck Yes No Yes

Green-winged teal Yes Yes Yes

Mallard Yes Yes Yes

Northernpintail No Yes Yes

Cinnamonteal No Yes Yes

Northernshoveler No Yes Yes

GadwaU Yes Yes Yes

Eurasianwigeon No Yes Yes

American wigeon Yes Yes Yes

Canvasback No Yes Yes

Redhead No No Yes

Ring-necked duck No No Yes

Greater scaup No Yes Yes

Lesser scaup No Yes Yes

Harlequin duck No No Yes

Black scorer No Yes Yes

Surf scorer No Yes Yes

White-winged scoter No Yes Yes

Common goldeneye No Yes Yes
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Table 33. Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Christmas Bird Count area (Audubon Society 2001)

= (continued).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Barrow's goldeneye Yes Yes Yes

Buffiehead No Yes Yes

Hooded merganser No Yes Yes

Common merganser Yes Yes Yes

Red-breasted merganser No Yes Yes

Ruddy duck No Yes Yes

Osprey No Yes Yes

Bald eagle Yes Yes Yes

Northern harrier Yes No Yes

Sharp-shinned hawk Yes Yes Yes

Cooper's hawk Yes Yes Yes

Northern goshawk No No Yes

Red-tailed hawk Yes Yes Yes

Rough-legged hawk No Yes Yes

Swaimon's hawk No' No No

American kestrel No Historic Yes

Merlin No Yes Yes

Peregrine falcon No Yes Yes

-- Ring-necked pheasant No Historic Yes

Ruffed grouse No Historic Yes

California quail No Yes Yes

Virginia rail No Historic Yes

Sora No Historic Yes

American coot No Yes Yes

Black-bellied plover No Yes Yes

Sernipalmated plover No Yes No

Killdeer Yes Yes Yes

Greater yellowlegs No Yes Yes

Lesser yellowlegs No No (Expected) No

Spotted sandpiper No Yes Yes

Black turnstone No No (Expected) Yes

Western sandpiper No Yes Yes

Least sandpiper No Yes Yes

Dunlin No Yes Yes

Sanderlmg No Yes No

Long-billed dowitcher No No (Expected) Yes

Short-billed dowitcher No Yes No

Common snipe No Yes Yes

Whimbrel No No No
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Table 33. Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Christmas Bird Count area (Audubon Society 2001)

• (continued).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Parasiticjaegar No Yes No

Mew gull No Yes Yes

Ring-billedgull No Yes Yes

Californiagull No Yes Yes

Herringgull No Yes Yes

Thayer'sgull No Yes Yes

Western gull No Yes Yes

Glaucous-winged gull Yes Yes Yes

Glaucousxwesterngull No Yes Yes

Gullsp. No Yes Yes

Heerman'sgull No Yes Yes

Caspian tern No Yes No

Common tern No Yes No

Common murre No Yes Yes

Pigeon guillemot No Yes Yes

Marbled rnurrelet No Yes Yes

Rhinoceros auklet No Yes Yes

Band-tailed pigeon Yes Yes Yes

Rock dove Yes Yes Yes

Mourning dove No Historic Yes

Common barn-owl No Yes Yes

Western screech-owl No Yes Yes

Great horned owl Yes Yes Yes

Northernpygmy-owl No No Yes

Snowy owl No' No No

Short-earedowl No No Yes

Northernsaw-whetowl No Yes Yes

Anna's hummingbird No Yes Yes

Rufous hummingbird No Yes No

Black swirl No' No No

Common nighthawk NoI No No

Belted kingfisher Yes Yes Yes

Downy woodpecker Yes Yes Yes

Hairy woodpecker Yes Yes Yes

Northern flicker Yes Yes Yes

Pileated woodpecker Yes Yes Yes

Red-breasted sapsucker No Yes Yes

Willow flycatcher No Yes No

Pacific-slope flycatcher No Yes No
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Table 33. Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Christmas Bird Count area (Audubon Society 2001)
(continued).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Olive-sided flycatcher Yes Yes No

Tree swallow Yes Yes No

Violet-green swallow No Yes No

Purple martin No Yes No

Northern rough-winged swallow No Yes No

Barn swallow Yes Yes No

Cliff swallow No Yes No

Bank swallow No* No No

Homed lark No _ No No

Stelle_s jay Yes Yes Yes

Common raven No Yes Yes

Black-capped chickadee Yes Yes Yes

Mountain chickadee No Yes Yes

Chestnut-backed chickadee No Yes Yes

Bushtit Yes Yes Yes

Red-breasted nuthatch Yes Yes Yes

White-breasted nuthatch No Historic No

Brown creeper Yes Yes Yes

- Bewick's wren Yes Yes Yes

Winter wren Yes Yes Yes

Marsh wren No Yes Yes

Americandipper No Yes Yes

Golden-crowned kinglet No Yes Yes

Ruby-crowned kinglet No Yes Yes

Hermit thrush No Yes Yes

American robin Yes Yes Yes

Varied thrush No Yes Yes

Swaimon's thrush No Yes No

Townsend's solitaire No Yes No

American pipit No Yes Yes

Cedar waxwing No Yes Yes

Northern shrike No Yes Yes

European starling Yes Yes Yes

Western warbling-vireo No Yes No

Solitary vireo No Historic No

Huttou's vireo No Yes Yes

Orange-crowned warbler Yes Yes Yes

Nashville warbler No Yes No

Yellow warbler Yes Yes No
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Table 33. Bird species reported near Seattle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Christmas Bird Count area (Audubon Society 2001)
(continued).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Black-throated gray warbler No Yes No

Common yellowthroat No Yes Yes

Townsend's warbler No Yes Yes

Audubon'swarbler No Yes Yes

MacGillivray_swarbler No Yes No

Wilson'swarbler No Yes No

Black-headedgrosbeak No Yes No

Western tanager No Yes No

Rufous-sided towhee Yes Yes Yes

Rusticbunting No No Yes

Vesper sparrow No No Yes

American tree sparrow No No Yes

Savannah sparrow No Historic Yes

Fox sparrow No Yes Yes

Song sparrow Yes Yes Yes

Lincoln's sparrow No No (Expected) Yes

Swamp sparrow No No Yes

White-throated sparrow No No Yes

" Golden-crowned sparrow No Yes Yes

White-crowned sparrow Yes Yes Yes

Harris' sparrow No No Yes

Dark eyed junco Yes Yes Yes

Red-winged blackbird No Yes Yes

Western meadowlark No No Yes

Brewer's blackbird , No No Yes

Brown-headed cowbird No Yes Yes

Purplefinch No Yes Yes

House finch No Yes Yes

Red crossbill No Yes Yes

Pine siskin No Yes Yes

American goldfinch Yes Yes Yes

Evening grosbeak No Yes Yes

House sparrow Yes Yes Yes

= This species has been reported as salvaged on the STIA airfield.

* MPU = Master Plan Update.
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_ breeding, foraging, and as migration corridors. The large amounts of marginal urban habitat suitable
for use by migrating birds will remain following Master Plan Update project development. Since
urban habitats similar to those being eliminated are common in Puget Sound and the STIA vicinity,
significant impacts on the regional populations of birds are unlikely. The area of habitat available to
bird life near STIA includes, at a minimum, that habitat occurring within the Miller and Des Moines
Creek watersheds, as well as nearby areas such as the adjacent Puget Sound subwatersheds of WRIA
9 (Table 34).

Table 34. Current land uses in the WRIA 9 Puget Sound sub-watersheds.

Land Cover Description Area (Mi 2) Area (Acres) % Watershed

Industrial & Commercial 5.97 3818.13 6.29

Bare Rock/Concrete 0.24 156.41 0.26

City Center, Industrial 3.21 2054.80 3.38

Recently Cleared 0.33 208.52 0.34

High-Deusity Residential 19.52 12493.81 20.57

Subtotal 29.27 18731.67 30.84

Low/Medium Density Residential 11.18 7,154.25 11.78

Conifer - Early 0.05 32.05 0.05

Conifer - Mature 0.00 0.00 0.00

- Conifer - Middle 0.02 15.30 0.03

Deciduous Forest 3.77 2412.09 3.97

Mixed Forest 1.28 817.56 1.35

Shrub 0.45 285.07 0.47

Grass - Brown 1.20 765.24 1.26

Grass - Green 0AS 307.03 0.51

Open Water _ 0.34 215.56 0.35

Subtotal 18. 77 12,004.15 19. 77

TOTAL 48.025 30,735.82 100

Note: Land uses listed in bold are land uses that are considered to provide low (residential and grass) to moderate or
high (remaining types) habitat value to wildlife.

Detailed information regarding bird species of concern (Norman 2001) that use upland habitats are
discussed below and in FA.A (1997). All species would be expected to use the wetland, upland, and
riparian habitat protected in both the on- and off-site mitigation areas.

• Band-tailed pigeon. Although the band-tailed pigeon is in decline, the main threat to the
species appears to be habitat loss and direct human-caused mortality in Central America
(Audubon Society 2001). In urban parks and gardens in western Washington, the species is
actually becoming more common (Audubon Society 2001). Consequently, loss of habitat
due to the proposed action is not expected to significantly affect the species populations.
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• Belted kingfisher. Belted kingfishers use wetland habitats with open water components.
Wetlands that will be impacted by the Master Plan Update improvements do not provide
suitable kingfisher habitat. Mitigation at Lora Lake and in Auburn could improve habitat for
this species.

• Pileated woodpecker. As stated in Appendix M of the FEIS (FAA 1996), pileated
woodpeckers have been observed in the approximately 187-acre deciduous forest in the
central portion of the south borrow areas. Under the proposed action, some of this forested
area would be removed. Loss of this acreage will not have a significant effect on pileated
woodpeckers regionally, as large tracts of their preferred habitat, mature coniferous forests,
will be unaffected.

• Barn swallow, tree swallow, cliff swallow, willow flycatcher, black-capped chickadee,
bushtit, orange-crowned warbler, song sparrow, white-crowned sparrow, black-headed
grosbeak, Wilson's warbler, American goldfinch. These species are all common in
suburban environments. Abundant habitat outside of the project area will remain for these
species following construction of Master Plan Update projects, because the birds are widely
distributed in urban and non-urban areas throughout Puget Sound.

• Swainson's thrush. This species occurs in coniferous and mixed forests with dense
undergrowth. The majority of the acreage impacted by the proposed action does not contain
adequate cover to provide habitat for the species. Habitat in the project area that will be
impacted contains marginal nesting habitat for this species, and these areas are most likely
used for foraging habitat during migration. Remaining habitat in nearby areas outside of the
project area will provide foraging habitat. Suitable Swainson's thrush nesting habitat in the
low-elevation coniferous forests of western Washington will be unaffected.

• Hutton's vireo. This species is a resident of mixed forests with evergreens and oaks, with
moderate to dense canopy cover (Davis 1995). Most of the habitat impacted by the Master
Plan Update projects does not contain adequate canopy cover to provide habitat for the

species. Because only a small amount of marginal Hutton's vireo habitat will be impacted by
the proposed action, the project will not have a significant affect on the species.

• Sharp-shinned hawk and Cooper's hawk. Loss of forest represents loss of habitat for
these species. However, forest types impacted under the proposed action (i.e., young,
deciduous forest) are relatively common in the Puget Sound region, and adequate habitat
outside the project area will remain for these species.

• Northern harrier, American kestrel, and western meadowlark. Harriers, kestrels, and
meadowlarks prefer open habitats. Approximately two-thirds of the existing unrnanaged
grassland habitat will remain upon completion of the proposed action. Although some
existing managed grassland will be impacted, the total acreage of managed grasslands will
increase overall (due to creation of new managed grassland areas).

• Common nighthawk. This species nests in open areas and forages in a wide variety of
habitats (Csuti et al. 1997). By increasing the amount of open habitat, the project will
increase the amount of nighthawk nesting habitat. Some loss of foraging habitat will occur
where areas are paved and similarly developed. However, given the wide variety of foraging
habitat that this species will use, foraging habitat is not expected to be a limiting factor for
thisspecies,andotherhabitatinsurroundingareaswillremainasforagingareas.
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* Vaux's swift. This species uses a wide variety of habitats where suitable cavities (i.e., dead
trees, chimneys) are available (Smith et al. 1997). Removal of trees and abandoned houses
(with chimneys) will reduce available cavities for this species, although remaining trees
within and near the project site will continue to provide cavities for the species.

• Streaked horned lark. This species has been extirpated from most of the Puget Trough, and
no breeding records for the species are present in the project vicinity (Smith et al. 1997). Use
of the project area is likely limited to occasional fly-overs and stop-overs during migration.

Richter and Azous (2001) report on bird use in a variety of urban, suburban, and rural wetlands in
King County, Washington. They report 90 species of birds as occurring in the wetlands. With the
exception of water birds, the avifauna was generally found to be an extension of the adjacent upland
fauna.

The potential for wetland fill to impact birds is most significant for those species with narrow habitat
requirements, particularly for those species restricted to wetland habitat types. Using the versatility
rating 9, the potential for the Master Plan Update projects to impact birds adapted to specialized
wetland habitats was considered. Species with versatility ratings of less than 15 are listed in Table
35. Also listed are the potential habitats for these species in wetlands located near STIA, and for the
mitigation site in Auburn. While fill of several wetlands will impact habitat used by several species
of these birds, replacement habitat will be constructed in Auburn. With the exception of waterfowl,
on-site wetland mitigation would also provide habitat suitable for use by most species.

9Versatilityratingis anindicatorof thesensitivityof wildlifespeciestohabitatlossorchange. Theratingis basedonthe
sumofprimaryandsecondaryhabitatsthat aspeciesusesfor feedingorbreeding.Specieswithversatilityratingsof 15or
lessare consideredto havelow versatilityrating,ratingsbetween16and28are moderate,andratingsgreaterthan29are
high.

AR 010146

Supplemental Information - Cumulative Impacts 5-13 August 8, 2001
Seattle- Tacoma International Airport 556-2912-001
Master Plan Update K.qworking12912155291201103mpu_2001REPOR1S_Cumulattve_Cumulativ¢Effects (2).doc



Table 35. Potential use of wetlands near Seattle-Tacoma International Airport by bird species with low habitat
versatility ratings*.

Potential Habitat in

Bird Species b Versatility Rating STIA Wetlands c Habitat in Auburn

Marsh wren 8 AI d,28, 43 Emergent

Common yellowthroat 8 A1, 28, 43 Emergent

Red-winged blackbird 11 A1, 28, 43 Emergent

Great blue heron 14 A1, 28, 43, 18, and 37 Emergent/Open Water

Mallard 10 A1, 28, 43, 18, and 37, Emergent Open Water
Farmed Wetlands

Belted kingfisher - A1, 28, 43, 18, and 37 Open Water

Virginia rail 10 A1, 28, 43 Emergent

Pied-biUed grebe - Lora Lake, 28 Open Water
House sparrow - Various Not Present

Killdeer 4 Farmed Wetlands Emergent

GadwaU 10 A1, 28, 43 Open Water

Canada geese 8 A1, 28, 43, Farmed Emergent/open Water
Wetlands

Hooded merganser 12 Not present Open Water

Green heron 6 43 Emergent

Sofa 10 43 Emergent

Glaucous-winged gull - A1, 28 Open Water
Red-eyed vireo 10 18, 37, 28, 43, 44 Forested/Shrub/Buffer

Blue-winged teal 10 A1, 28, 43 Open Water
Caspian tern - Not Present Not Present

American coot 10 A1, 28 Open Water

' Versatility ratings refer to the sum of the number of plant co_imtmities or stand conditions used for breeding and
feeding by a species (Brown 1985). A low versatility rating (less than 15) indicates a more specialized species that
may require special habitat or management actions to maintain it in an area. Other species found in King County
wetlands are adapted to a wide variety of wetland and non-wetland habitats. ,A "-" means the species was not
assigned a rating by Brown (1985).

b Species listed are those species with low versatility ratings (Brown 1985) that occur in one or more of 19 wetlands
studied in King County (Richter and Azous 2001). Wetlands in this study averaged 10.29 acres in size and were
located in urban, suburban, and rural land use areas.

Bold lettering indicates that project impacts to specific areas of suitable habitat for these species may occur through
construction of Master Plan Update improvements or mitigation.

d Impacts to emergent habitat in Wetland A1 occur from project flU, stream relocation, and mitigation.
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6. SUMMARY

Thisanalysishasdocumentedchangestolanduse,wetlands,streams,andwildlifehabitatsinthe

Miller and Des Moines Creek watersheds for the purpose of determining cumulative effects. The
findings are summarized in Table 36.

While large changes in land use have occurred in the watersheds that have impacted streams,
wetlands, and wildlife habitat, it appears that the most substantial changes have occurred prior to
airport development. These changes included clearing old-growth forest and development of
agriculture lands at the time of settlement (late 1800s and early 1900s). More recently, the
development of forest and agricultural lands for residential, commercial, and transportation (roads
and airport uses) facilities has continued to impact stream, wetland, and wildlife habitats in the
watersheds. Most of this development occurred without environmental mitigation and has
contributed to cumulative losses of wetland, stream, and habitat resources.

The development of STIA has contributed to wetland, stream, and habitat impacts at levels that
appear proportionate to other development that has occurred in the watershed. While the large
footprint associated with the development of airport facilities (primarily between 1946 and 1972)
resulted in wetland loss and stream modifications, such losses were also common to many of the
private- and public-sector development projects that occurred prior to the establishment of
environmental regulations. The need for large buffers as part of noise remedy programs near STIA
has resulted in purchase of wetlands associated with agricultural and residential land uses by the Port.
The removal of these land uses has resulted in the revegetation and preservation of several wetland
areas.

The historical impacts to wetlands, streams, and wildlife habitat are typical for urban areas in King
County (Azous and Homer 2001). Clearing of forestland to accommodate agricultural uses has
occurred throughout the Puget Sound region. As has occurred in the Miller, Walker, and Des
Moines Creek watersheds, the development of agriculture in the region routinely included the
modification of wetlands, soil drainage, and stream channel conditions to hnprove land for crop
production. Conversion of forest and agricultural lands to urban uses has occurred throughout the
Seattle-Tacoma metropolitan areas. These conversions have included wetland filling, stream channel
modification, watershed hydrology modification, and wildlife habitat loss. In the Miller, Walker,
and Des Moines Creek watersheds, these impacts have been similar to other localities. The impacts
in these watersheds have been less severe than in many areas (i.e., wetland and tideland filling at the
mouths of the Puyallup, Duwamish, and Snohomish Rivers, or wetland fill and stream ehannelization
for commercial development in the lower Green River Valley).

Current and future development (including the STIA Master Plan Update actions) must comply with
a variety of environmental regulations affecting wetlands, streams, and habitat. These regulations
and substantial mitigation requirements reduce the potential that additional cumulative impacts
would occur. For the Master Plan Update projects, wetland, stream, and hydrologic mitigation
improves wetland and stream functions by enhancing wetlands and streams, and by retrofitting
previous development lacking stormwater quality and quantity controls to meet current standards.
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Soil classification map key.

Soil Map Symbol

Alderwoodgravellyloam

Gentlyundulating Aa

Rolling Ab

Alderwood gravelly sandy loam

Hilly Ad

Rolling Ae

Bellingham silty clay Bf
Carbondalemuck Ca

Shallow Cb

Catheartloam

Hilly Ce

Rolling Cf

Coastalbeach Cg

Everettgravellyloamysand,rolling Ef

Everettgravelly sandyloam

Gently undulating Eh

Hilly Eg

Rolling Ek

Greenwoodpeat Gb

Indianola fine sandy loam

Hilly Ia

Rolling lb

Indianola loamy fine sand, rolling Ic

Kitsapsilt loam

Hilly Ka

Undulating Kb

Lyndenloamy sand La
Made land Ma

Mukilteopeat Md

Norma fine sandy loam Nb

Norma silty clay Nc

Puget silty clay Pc

Pugetsilty clay loam Pd

Puyallup finesandy loam Pf

High bottom Pg

Puyallup silt loam Pk

Low bottom PI

Puyallupvery finesandy loam Pm

Riflepeat Rd

Roughbrokenand stony land Rh

Snohornishsilt loam Sd

Sultansilt loam Sn AR 010158
High bottom So

Woodinvillesilt loam Wa
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