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E_CL_WE SUMMARY

As curr_tly configured, Seattle-Tacoma International Airport (STIA) is unable to efficiently meet
existing and future regional air navel 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 air.aft 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) descn'bes the n_itigafion actions that the Port of Scat'tie
(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 m the Miller and Des Moines Creek basins. To consu'uct the projects, fill
materialwould be placed in approximately980 linear 11of M/flef Creek, approximately 5.24 acre-11
of the Miller Creek 100-year floodplain, approximately 18.37 acres of wetland, and about 1290
linear 11of drainage channel. In addition, new impervious surfaces will affect stormwater runoff
and water quality conditions.

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

• Avoid and _ impacts to wetlands and streams by reducing impact areas through the
use of retaining walls to minimize fill impacts, locate stormwater detention m 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 m-kind mitigation that replaces ecological
functions lost by _ling w_ands and say.ares.

Compensatory mitigation will restore and enhance ecological and hydrologic functions to over 134
acres of propcr_. About 67 acres of this mitigation occurs on-site, rcmormg 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 wet/ands riparianto Miller and Des Moines ¢reeks,
• Restore andenhance salmon habitat

• Enhance streambuffers,

• Remove existingland uses that are detrimental to adjacent wetlands and streams,

• Protect water quality and streamhydrology.

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 fam,.land will be restored to a high
quality, diverse wetland ecosystem.

Natural Resource M_gatmn Plan xii December 2000
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A completedescriptionofthegoalsandobjectivesofeach mitigationprojeclaredescribedinthis
report.For eachmitigationclement,an engineeringand landscapedesignispresentedand
chscussed.TheNRMP planalsoprovidesdetailedperformanceandmomtonng standards,whichas
permitrequirements,willbe enforcedby permittingagenciesto assurethatthe projectsare
constructed,evaluamd,and_d_tivelymanaged.Monitoringandadapdvemanagementwillassure
thatthehydrologicandecologicalbenefitsdescn'bedintheplanareultimatelyachieved.

Ovc'rall,theMasterPlanUpdateirnprov_ncntsdesignand miligabonwillprotectwctlandsand
aquaticresources.Thesubstantialmitigationcomlmmsatesforidentifiedimpactsm hydrology(peak
flowand low flow),walcrqlmlity,wetlands(temporary,p_ulanentfilling,and redirect),and
streams.Thismitigationpmvenm cumulauvcimpacts,attributabletotheproposedactions,from
occurring.

Natural Re.source M_t_gation Plan xiii
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I. INTRODUCTION

In response to growth forecasts for passenger and cargo volumes at Seattle-Tacoma International
Airport (STIA), a variety of facility improvements are planmxi to meet the air wansponation needs
of the Puget Sound Region and to reduce the aircraftarrival delays during poor weather. These
improvements were developed througha master plan proc___s,then updated to reflect revised _owth
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
qualityimpactsdueto theproposedprojectsare_ inthisreport(Chapter6);however,the
StormwaterManagementPlan(SNIP)isdescribedindetailintheComprehensiveStormwater
Management Plan for Seattle-Tacoma International Airport Master Plan Update Improvement_
(Parametrix2000a). 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: (I) 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
CUSFWS), 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 stteams.

• 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
airportoperationsandwhererestorationwillreducewildlifeattractantsneartheairport.

• Enhanceand restorestreamhabitatfunctionsthroughbufferrestorationand instrearn
habitatenhancement.

• Restore wetland functions and create new, high quality wetlands off-site to replace avian
habitatfunctionsincompliancewithFederal Aviation Adm_swafion (FAA) Advisory
Circular150/5200-33.

Natural Resource Mitigation Plan 1-1 December 2000
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The mitigation plan includes both m-basin and out-of-basra mitigation projects, and includes the
following pro_ects:

In-Basin

• Vacca Farm Restoration: Miller Creek Channel Relocation and Enhancement, Wetland and

Floodplain Restoration, and Lora Lake Buffer Enhancement

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

• Restoration of Temporary Construction

• Rq)lacement of Drainage Channels Adjacent w Miller Creek

• Tyee Valley G-olfCourse 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 exi,cdng 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 eta 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, aircraft operating 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 of service reduced.

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 VFP,.2, average _rrival delay increases by more than
ten fold (from 1 minute to 11.4 minutes). Delays further worsen when Instrument Flight Rule (IFR
I/2/3)conditionsoccur.Inthesecases,averagearrivaldelayincreasesmore thantwentyfoldover
VFR 1 (from 1 minute to 21.7 minutes). Beeanse these statistics reprint averages, some flights
experience less delay, while others experience greater delays. The Federal Aviation
Administration's (FAA's) National Plan of Integrated Airport Systems concludes that when armual
average delays exceed 9 minutes, an airport is experiencing severe delay.

Using average aircraft operating costs developed by the FAA, STIA ah-c_aftdelays are estimated to
costtheairlinesabout$42 millionannuallyunder1992demand levels. When annual aircraft

Natural Resource Mit_gatwn Plan 1-2 December 2000
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operationsreach425,000,delaycostsareanticipatedtoexceed5176millionannually.Withoutthe
thirdparallelrunway,atthislevelofactivity,averageVFR 2 arrivaldelaywouldexceed40minutes
and IFR delay would exceed 70 minutes. A third parallel runway, located 2,500 fi west of the
existing 16R/34L runway, would permit staggered dual-_ m-rivaLsin poor weather conditions.
It would decrease average arrival delays by about 80 percent, as compared to tal_g 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 m_is for STIA:

• Improve the poor weather airfield operating capability (over 85 percent of total STIA delays
are recurred 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 futm_ aviation demand.

1.2 PROJECT LOCATION

STIA is located within the City of SeaTae 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 1.2-1th). The Auburn mitigation site is located on the west
side of the Green River and south of South 277 Street (SE¼ Section 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
property not owned by the Port.

Natural Resource Mitigation Plan 1-3 December 2000
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1.3 PROJECT DESCRIPTION

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

Update improvements are _ in Table 1.3-I. Elements of the project that will result in
wetland, floodplain, stream, and drainagechannel impacts mclude the following:

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

• EstablishingstandardRSAs forcxistmgrunways16R/34Land16L/34R

• RelocatingSouth154_ StreetnorthofextendedRSAs andthenew thirdrunway

• Developingthe SouthAviationSupportArea (SASA) forcargoand/ormaintenance
facilities

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

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

These elements of the project aredescribed more fully below.

Table 1.3-1. Proposed Master Plan Update improvement projects at Scottle-Tacoma International Airport.

Project Description

Runway and Taxtway Projet_

PropertyAcquisition. Street Includespurchasmg propertyand demolishmg exisung structuresbetween exisnng
and Utility Vacanon STIA bounc_'y west m D_ Momes Memorial Drive and SR 509. Reqmred for thn-d

runway embankment fill and conslru_on nnpa_ miuganon. Acquismon and
demolioon is also required forthe south runway protecuon zone (RPZ).

Embanlanent Fill Embenlanent for third runway, constructedusing nnponed fill Approxrmately 16.5
million cubic _ (cy) will be placed over a 5- to 7-year pcnod. Exisung roads and
streetsunder embanJcnemfomprmtwillber_Txn,ed.

lmerconnectmg Taxiways New connectmg taxiways between eximng runway and third runway. Project is
located on exmmg mrfieid, requirmg only n'ammal grading.

Runway i6X/34X Pavmg of thirdrunway after complenon of embankmmt fill

Extensmn of Rtmway 34R by Extend runway by 600 f_ for i._uved warm weather and large alrcral_operanons.
600 fl Project is located at the southern end of the east runway.

AdditionalTaxiway Exlts on Consn'uctmnof new rampsm the existing t_..,nal apron,.
16L/34R

Dual Taxiway MR li,viv_ totexiway$ serving theSASA =teaand south l_ oii.

Bon'owSites

Borrow Sites Sources of fill for thirdrunway embankment,located on STIA property south of the
mrport. Approxmmely 6.7 rrailioncy of material to be excavated from three _tes and
transportedacross mrportpropertyto the embankment.

Ref_.ces m Miller Creek watershed include Walker Creek
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Table 1.3-). Proposed Master Plan Update improvement projects st Sesnie-Tacoms International Airport
(con_nued).

Project Description

Runway'S_fe_' Areas (P_As)

Runway34R SafetyFill ExtendrunwaysafetyfilltomeetFAA sumdar6s.

RSAs 16R/I 6L ExtendsafetY fills by 1.000 f{ to meet FAA rumdlrds.

Relocanonof Displaced Airfieldtaxiway _,,_,/_,von_nts.The runwaythn:shold(i.c., theemergencylandingpad
Threshold on Runway 16L at end of runwaypavement) to be relocated onto new RSA.

Miller Creek Sewer Relocate sewer forthnd runway embanlcmentand runway safety, fills. New sewer to
Relocanon run along new alignment of South 154"_Street.

FAA Navigation Aids (NAVAIDS)

New Airport TrafficComro} Newair traffic conw01tower to belocatedin exisnngdevelopedareanearterminal.
Tower

Reloc_e AirportSurveillance Exmmg radarand mvig_on eqmpn_r will be relocated to allow construction ofthwcl
Radar(ASR), An'port runway.
Surface Detecnon Eqmpment
(ASDE), NAVAIDS

Airfield Building Improvements

New Snow Equ_-m New building to house mow _noval equ_m_nt.
Storage

Weyerhaeus_r Hangar Relocate existing hangar on west side of airtield to allow consu_cuon of third runway.
Relocanon New hangarwillbelocamdn_r south endofthirdrunway.

TermJnsl/AJr Cargo Am Improvements

Relocation of Airborne Relocate exi_ng cargo building from air traffic control tower site to north cargo area.
Cm-go Located m cmistmgdeveloped area near terminal

Central Terrmna]Expan=on Passenger tn_ma] remodel. Located in existing developed area at terminal

SouthTerminal Expansion Passenger terrmnalremodel. Located m eximng developed area to the south ofthe
Project(STEP) mum passenger terminal.

Northwest Hanga_ Relocate Northwest hangar to rotenow occupied by Delta hangar. Located in existmg
Relocanon developed met.

Satellite TranmtShuttle Remodel and upgradeunderground transit system linking terrmnal to satellites.
(STS) SystemR_bilramon

Redevelopment of North Air New or expanded air cargo facilmes along Air Ca_o Road at north end of airport.Cargo

Expansion of North Unit Addition to new passengerterminal located north of existingterminal. Located m
Terminal (North Pier) existing developed area (DougFox Imrkmg lot and an_ access freeway).

New AirportRescue and Fire Replaces facility displaced by new North Tcrrrana]. The now facility will be located to
Fighting Facility (ARFF) the north of the North Termma].

_C_o Warehouseat New mrcargofacilitylocatednorthofSR 518 on24*AvenueSouth.24 Avenue South

Westm Hotel New hotel located i_tately north of mare passenger terminal. Located m existmgdeveloped area at xcmnnal.
Roads'

TemporarySR 518 and SR Tempo_wy access ramps to serve cons'trucuonof thirdrunway crnbanlonent and
509 Interchanges runway safety fill; to be removed after project complenon.

Natural Resource Minganon Phm i-7
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Table 1.3-1. Proposed Master Plan Update improvement projects at Soattle-Tacoms International Airport
(conUnued).

Project L's_-- 'Pti-"-n-n

Roads_(continued)

] 54e_/156_ StreetRelocanon Relocaxepublic roadway to allow construcnon of thirdrunway embank_-nt and
runway safety fills. E,xtsxmgroad to be demolished.

15_/156 _ Street Bridge Relocate exisong South 156mSneer bridge over Miller Creek to accommodate the third
runway foorprmt and South 154*/156e Sleet relocanon. In-water work a_oclmed withReplacement
this projectis hnmed to the removal of the extstmg bndge and bankrestoranon.

Improvementsto Main TransportationClrCUilaon,seismic and other i,q,t 6vemants to roadway systems servmg
TerrranalRoads temunal.

h.t,_._,vedAccess and l.q, lovements to existing roadway system serving passenger _al, garage, and air
Clrcu|auon Roadway cargo facilities.
lmprovengnts

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

Improvements to South l.¢,_ovements to exismlg roadway system serving passenger terrmnal,8arage. and air
Access Connector Roadway cargo fit_lmes. Will coronet temonal and garage area to South Access roadway and
(South Link) SR 509 extension south of atrpo_

Parking

Mum Pariong Garage Expand parking facility axmain passenger _ on northand south sides (extsnng
Expanmon developed areas), and add floors to poroons of ex_mg garage.

TheNorthEmployees New parl0ngfacilnyforemployees,locatednorthofSR $I8.
ParkingLot(NEPL),PhaseI

North Unn ParkingStructure Construction of new garage serving new North Termmal facility. Facility will be
located at ext_ang Doug Foxparking int.

The South Aviation Support Area (SASA)

The SASA and Access New _ support facility for cargo and/or maintenance,located at the south end of

Taxiways the tarpon south of the Olympic Tank Farmand Sou_ 188_ Sereet. Airplane access
will be by new parallel taxiway constructed along Runway 34R.

Relocanon of Existing An'porteperanon supportfacilities will be relocated to the SASA once SASA site
Facilities to the SASA development is completed. Many of these facilities must be relocated from then"

present Iocanonsdue to mare terminal expansion (i.e., STEP and NorthT_,m,,al),
including Northwest hangm',ground supportequ_nont, groond and corporate avianon
facilmes,newmrport maintenance building,and United mamterlance complex.

Stonnwater Facilities)

SASA Detention Pond Createregional stormwater detentionpond for the SASA project and othersites. Pond
is 33.4 acre-ftand discharges to Des Momes Creek.

NEPL Vault A 13.9 a_e-ft vault to Tetrofitthe NEPL; discharges to Miller Creek via Lake Reba.

ThirdRunway Vaults and Stormwater detentlon vaults and ponds at the north, west, andsouth sides of the airport,
Ponds discharging to Miller, Walker, and Des Momes Creeks.

STIA RetrofitFacilities Detennonvaultsm pondsto wovide flow control retrofitting for existing STIA
dmchargestoDes Momes Creek. Vaultsto be constructed m combmanon withthird
nmway facilitieswhen possible.

Cargo Vault Detention vault for North Cargo Facilny (4.5 aere-ft discharging to Miller Creek via
Lake Reba).

Natural Resource Mitiganon Plan 1-8 December 2000
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
(continued).

Pro)ect Description

Namnd Resources

Miller Creek ReJocanon Approxn,nazely980 fi of Miller Creek immedlmely downstream of the Miller Creek
Detennon Facility w/l| be relocated m accommodate thlrd runway embanim_mt and
runway nfety fill.

Miller Creek Buffer and Establish 8 100-_ buffer (average) along approxlnlately 6.500 linear ft of Miller Creek
Wetland Enhancement and riparianwetlands asmctated with Miller Creek wlthm the acqmmnon area.

Enhance approxlmazely7.4 ac'ns of exmmg wetlands along the tlTeam.

MillerCreek Flondplmn and Excavme _,_p_oxnnately9,600 cy from the Vaoca Farmroteadjacentto Miller Creek to
Wetland Re._oranon c_ for approximately 8,500 cy of floedplaln fill for third runway embankment

and north safety fill Rmmre and enhance _#_uxrtnazely 17acres of stream habitat.
floodplain wetlands, _uanc hebronin Lore Lake, and buffers at Vacca Farm.

Miller Creek lnstream Project l: South ofl/_ Vacca Farmshe, ,q_t,_,xmwtely 235 fl of channel. Remove
Habitat Enhancemem rock ,,_,._, footbridge, and trash. Place iarse woody debm (LWD) throughout this

secuon of the _ Plantnpan_ areas along the annam wlth native wetland and
upland plant apexes.

Project2: Approxirrmely 150 fl upstreamof South 160" Sn,eet. :-i,v,_,ximmely 235 fl
of channel Install LWD in the _ channel, grade a roll see'non of the west bank
of the sa_arn to creme a _avel blmch in the floodplain, remove two rock weirs to
improve fish passage, and plant the upland areawith mmve _ and shrubs.

Project3: Immediatelydown_acem of South 160" StreeUapproxmutely 380 fl of
channel. C_nadea section of the eastbank, remove a rubber-ore bulkhead and m._ll
LWD m thesmtamandon itsbanks.Plantbufferareaswith narwetreesandshrubs.

Project4: Miller Creek_ately up_remnof8 a AvenueSouth,approximately420
ft of eimmel. Gradepomons ofboth banks. Remove footbridges end pomons of
concrme block walls. Install LWD m the _ and on its banks. Planl buffer areas
with mmve zrees and shrubs.

in addition to these specific enhancements,debris such u tn'es, garbage, and fences will
beremovedthroughoutthe entre:stretchof Miller Creekfrom the VaccaFarm_te
south to Des Mom_ Memorial Drive. In areaswhere access is readily available, LWD
will be selecnveiy p___e__throughoutthe streamto nnprove mstream habitatcondmon.s.

Drainage Channels Relocate a nm_murnof 1,290 imem ft of drainage channels to ec,;oi,. ,,odate the third

Relocanon runway embanlanenL Plantbuffers along the drainage ehmneis with native gran andshrubs.

Restorationof Temporarily Approxmmely 2.05 acres of wetland located west of the third runway embankment,
ImpactedWetlands north of relocated South 154" Su,eet. and west of the Miller Creek relocation project,

will be temporarilyfilled or dis'mrbed duringembankment consu'uctmn. When
constru_on acnvmes arco.,._|eted, remove ill} material, restore pre-disturbanc_
topography, and plant wetlands with naive shrubvegetation.

Tyee Valley Golf Course Restore approximately4..5acres of emergent we0and nrea _md:-pmuxlrnately 1.6 acres
Wetlands Enhancement and of buffer located within Tyee Valley Golf Course to ansnve shrubveaetanon
Des Momes Creek Buffer conmam_. The enhancement actions would be mteg__!_,__into plans to cont-mact•
Enhancement Re.mud Detention Facility(RDF) on the golf cour_ (KingCountyCapnal

lmpmvemem Project Dengn Team !999). The enhan_ would convert the
existing turf wetland to naive shrubwetland cormntmity.

Enhance approxnnmeJy3.4 acres (average I00 fl wide) of buffer and 1.0 acre of
exts-_g wetland along Des MomesCreek.
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Table1.3-I. ProposedMaster Plan Updateimprovementprojectsat Seattle-TacomaInternationalAirport
_conrinued).

Project Description

WetlandHabnat(including Rest_ wetlandfuncnonstoa67-ac_paree!neartheGreenPavermtheCnyof
AwanHabitat)nearthe Auburn.Cremeand/or_ ,9,t,,vxn'nate|y17.2acresof fon_t.6.0_ of_wub.
GreenRivermAuburn 6.2acr_ofemergent,and0.60acreofopen-wmerw_|and. Enhanceprotec_vebuffers

toudmgabout15.90acres.

' Tcrn_. roadsusedmhaulfillmsm'alfromthreeon-sa_borrowareasmcoas_ucnonsztcsarcincludedm the
=-nlysmoflheb(m-owareasandnotlistedhere.

" DesMomesCreekBasinPlanCommitteewillcons'auctaRegionalDelenuonFacilily(KDF)on TyeeGolfCourse
toprovide_-£nonalflowconu_l.Thispcoje_wouldelimmazetheneedforSTIAz_,ofitfacilmes_bed above.
Asthisis acornulauveacuonsltbje_w furorefederalacorn,itisnota MasterPlanUpdateimprovement

1.3.1 Runways and Taxiwavs

To overcome aircraftarrival congestion duringpoor weather conditions, the Port proposes to build a
new 8,500-fi runway on approximately 16.5 million cubic yards (cy) of fill on the west side oftbe
existing STIA airfield (Figure 1.3-1). The existing airfield plateau will be extended west over I2e'

Avenue South. The currentlocation of 12thAvenue South will be the approximate centerline of the
new runway. To consuuct the third runway and extend the a/rficld plateau, a large embankment
with four mechanically stabi]/zed earth (]VISE)retaining walls will be constructed. The MSE
retaining walls arc located at the northern, central, and southern portions of the embankment (see
Figure 1.3-I), and have been designed to avoid and min/m/zc direct impacts f_m the embankment
to Miller Creek and associated wetlands. Securily and emergency access roads will be conslructed
around the runway perimeter. New and relocanedinterconnecting taxiways will also be constructed.

To accommodate the third runway embankment, stonnwater 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 176e'
Street to the south, Des Moines Memorial Drive to the west, and 12_ Avenue 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 acquiredby the Port. However, no additional action, other than demolitions, will
be taken in the voluntary acquisition areas. At the northend of the third runway, South 154thStreet
would be relocated to accommodate the new runway (see below).

1.3.2 Runway Safe_ Area Extensions / South 154_ Street Reloca_ti_'or.

RSA extensions arenecessary for the exis_g runways and the new third runway 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
consn'uctio_ will require relocating South 154e' Street (Figure 1.3-2). The relocated mad section
will be located approximately 55 to 650 fi north of the currentalignment. The new alignment will
be north and west of the third runway embankment, connecting with South 156_ Slreet at Des

Moines Memorial Drive. In addition, a portion of an existing sewer line will be relocated to parallelthe new road ai_gnmenL
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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

th • "

part of the South 154 Street relocauon (see Ftgure 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 emend up to approximately 50 fl in height.

1.3.3 The South Aviation Support Area (SASA)

The SASA (see Figure 1.3-1) will provide space for au-_lafl 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 abel air 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 196a' and South 216 th Streets (see
Figure 1.3-1). These borrow areas are planned to supply approximately 6.7 million cy 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 ey 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 structural integrity and found to be
suitable for use in the RSAs and portions of the infield.

NaturalResourceMiagationPlan 1-12 December2000
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1.3.5 Other Support Facilities

Stormwater,electrical,water,sewer,andotherutilitiesmustbe providedtonew orreconstructed

airportfacilities.Utilitiesthatwillresultinunavoidablewetlandimpactsincludetheplacementof
stormwaterdetentionfacilitiesfortherunwayembankmenL relocationof a sewerline,and the

SASA detentionpond. Thesewetlandimpactsarediscussedm more detailm Chapter3 ofthis
repo_ and m the Wetland Functional Assessment and Impact Analysis (Parametrix 2000b).

1.4 RESPONSIBLE PARTIES

The Port is the applicant and owner of this project. The name and phone nunaber of the Port
representativem chargeof environmentalpermittingand complianceforthe projectis: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 document 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 sunmaary of the mitigation and performance monitoring plan. The mitigation
sequencing approach and specific mitigation projects arc described. The overall momtoring
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 m 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 construction
projects.

The stormwater management plan that is proposed to avoid, minimize, and mitigate for impacts to
water quantity and/or quality m Miller and Des Moines Creeks is described in Chapter 6. Chapter 7
describes the mitigation plans, performance standards, momtormg 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 redirect hydrology impacts and mitigation at Borrow Area 3 produced by Hart
Crowser fiart Crowser 2000e). Appendix H includes samples of data sheets that would be used
collecting information on wetlands during the monitoring period.

Natural Resource MitigaUon Plan 1-14 December 2000
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2. EXISTING CONDITIONS IN THE PROJECT AREA

Thischapterdescribesthewetlands,stzcmm,floodplains,anddrainagechannelsinareasthatwillbe
temporarily or permanently impacted as a result of Master Plan Update improvements. The
wetlands within the project area are described m detail m the Wetland Delineanon Report .for
Seattle-Tacoma InternaUonal Airport Master Plan Update Improvements ('Parametrix2000c). and
the Wetland Funawnal Assessment and Impact Analysis Report ('Parametrix2000b). Additional
detailed information on species listed under the Endangered Species Act is provided in the

Bwloglca1.4asessment (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 3 and 7.

2.1 WETLANDS

Wetlanddelineationshavebeencompletedthroughouttheprojectarea(FAA 1996;Parametrix
2000c).ACOE hasverifiedthewetlanddelineationson allproptmieswithintheacquisitionarea,
withtheexceptionofpart.lscontainingWetlandA20.

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 feature. Project staff identified
and delineated wetlands in the project area using the Routine Determination Method outlined in the
Washm_on State Wetland Idemificarwn and Delineatwn Manual (Ecology 1997) and the U.S.
Army Corps of Engineers Wetland Delmeatwn Manual (Environmental Laboratory 1987). The
delineationmethodologyincorporatedthefollowingregulatory guidancelettersand memoranda:
ACOE RegulatoryGuidanceLetters82-2,86-9,and 90-7(ACOE 1982,1986,1990);3-92
Memorandum (ACOE 1992);5-94PublicNotice(ACOE 1994);Ecology,3/95PublicNotice
(Ecology1995).

To beconsideredawetland,undernormalcircumstances,anareamusthavehydrophytic(wetland)
vegetation,hydricsoils,andwetlandhydrology(Ecology1997;EnvironmentalLaboratory1987).
Areasthatdo notexhibitindicatorsforone ormore ofthesethreeparametersaregenerallynot
regulatedwetlands.However,insome caseswhen normalcircumstancesdo nothold,allthree

parametersmay notbe presentAdditionalevaluationswerecompletedtoidentifywetlandsin
disturbedandfannedareas('Parametnx2000c).

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

Wetland t Classification _ Am (A©m) Drainage Buin

North Employee Parking Lot Am

l Fore= 0.07 Miller

2 Forest 0.73 Miller

Subtotal 0.80

Runway Safety.Area Extension

3 Fmett OJ6 Miller

4 Forest 5.00 Miller

5 Forest/Scrub-Shrub 4.63 Miller

6 Scrub-Shrub 0.86 Miller

Subtotal I1.05

Third Runway Project Area

Airfield

7J Forest/OpenWaterer 6.68 Miller

8 Scrub-Shrub/_t 4.95 Miller

9 Forest/Emergent (40/60) 2.83 Miller

I0 Scrub-Shrub 0.31 Miller

II Fon_meTB_t (80/20) 0.50 Miller

12 ForesVEmetgent(20180) 0.21 Miller

13 Emergent 0.05 Miller

14 Forest O.19 Miller

Airfield

15 EmerB_t 0.28 Miller

16 Emergent 0.05 Miller

l 7 Emergent 0.02 Miller

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

!9 Forest 0.56 Miller

20 Scrub-Shrub/Emergem(90/i O) 0.57 Miller

2] Forest 0.22 Miller

22 Scmb-ghmb/Emergem (90/10) 0.06 Miller

23 Emergent 0.77 Miller

24 Emergent O.14 Miller

25 Forest 0.06 Miller

26 En%=rgnmt 0.02 Miller

W } En'msent O.I0 Miller

W2 For_t/En_'gent(20/80) 0,2,2 Miller

OtherWaters of the U.S. 0.02 Miller
Farm Site

FW] FarmedWetland 0.03 Miller

FW2 Framed Wetland 0.09 Miller
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Table 2.1-1. Summary. of wetland and other Wstez3 of the U.5. 8tess in the SesttJeoTscoms International
Airport Master Plan Update Area (continued).

Wetland _ Classification : Area (Acres) Drainage Basin

FW3 FarmedWeztmd 0.59 Milier

FW5 FarmedWetland 0.08 Miller

FW6 FarmedWetland 0.07 Miller

FW8 Farmed Wetland 0.03 Miller

FW9 FarmedWetland O.OI Miller

FW !0 FarmedWetland 0.02 Miller

FWI I FarmedWetland 0.II Miller

OtherWatersoftheU.S. 0.02 Miller

West Acquisition Area

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

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

39 Fomst/Serub-Shrub/Emergent(25150/25) 0.90 Miller

40 S_ub-Shrub 0.03 Miller

41a and b Emergent/OpenWater 0.44 Miller

44a and b Forert_crub-Shrub (70/30) 3.08 Miller

AI FomsffScrub-Shrub/Enmlb,ent (15115/'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 0.16 Miller

A7 Forest 0.30 Miller

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

A9 Scrub-Shrub 0.04 Miller

A I0 Scrub-Shrub 0.01 Miller

A II Scrub-Shrub 0.02 Miller

A 12 Scrub-Shrub 0.II Miller

A]3 Fon_ 0.12 Miller

A I4a and b Fon_/Scrub-shrub/Emergent (50/25/25) O.19 Miller

A 15 Emergent 0.04 Miller

A !6 Scrub-shrub/Emergent (20/80) 0.09 Miller

A i7 Forum/Scrub-Shrub/Emergent(20180) 2.66 Miller

A I8 Scrub-Shrub 0.01 Miller

A !9 EmmBent 0.04 Miller

Lore Lake Open Water 3.06 Miller

Other Wmen of the U.S. 0.33 Miller
l_pman Wetlands

R I Emergent O.I7 Miller

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

R3 Scrub-Shrub 0.02 Miller

R4 Emergent O.i I Miller

R4b Fc_mst/Emergent(25/75) 0.11 Miller
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Table 2.]-I. Summary. of weflsad sad other Wsters of the US. areas in the Seattle-Tacoma International
Airport Master PJan Updale Area (continued).

_efland _ Ciassifir.ation2 Am (Acres) Drainage Basin

R5 Emetgem 0.05 Miller

l_b Forest/Emergent(25/75) 0.07 Miller

R6 F_rnergent (25/75) 0.2] Mi|]er

R6b Emet_-m 0.09 Miller

R7 Forest_mergmt (25/75) 0.04 Miller

R7a Emergent 0.04 Miller

R8 Scrub-Shrub/Emergem(40160) 0.40 Miller

R9 For_l 0.38 Miller

R9e Forest/Scrub-Shrub/Emergent(25150/25) 0.74 Miller

RIO Scrub-Shrub 0.04 Miller

RI 1 Emergem 0.42 Miller

R12 Forest 0.03 Miller

R13 Emergent 0.12 Miller

R 14a Scmb-Simab/Emergem(25/27) 0. i 3 Miller

R 14b Emergem O.Oe Miller

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

RlSb Forum/Emergent(25/75) 0.25 Miller

R17 Forest 0.31 Miller

Subtotal 51.33
Borrow Area 1

32 Emergent 0.09 Des Momes

48 Fon=_r_ent (20/80) 1.58 D_ Momes

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

B4 Scrub-Shrub 0.07 Des Momes

Bl ! Emergent 0.18 Des Momes

B 124 Scrub-Shrub 0.63 Des Momes

B !4 Scrub-Shrub/Emergent(70/30) 0.78 Des Momes

B15 aand b4 Scrub-Shrub 2.05 Des Moines

Other Wstcr_ of U.S. 0.01 Des Momes

Subtotal 5.06
Borrow Area 3

29 Forest 0.74 Des Mmnes

30 Forest/Serub=Shrub(80/20) 0.88 Des Momes

B5 ForeW/Scmb-Shmb(40/60) 0.08 Des Momes

B6 Fon_JScmb-Shmb00/70) 0.55 Des Mom_

B7 Frame,-rub-Shrub (30/70) 0.03 Des Momes

B9 Fanm 0.05 Des Momes

B I0 Fon_ 0.02 DesMomes
Subtotal 2.35
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Table 2.1-I. Summary. of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International
Airport M-__er Plan Update Area qcontinued).

V_etland_ C!-¢_ifieation : Area (A,_,_) Drainage 8-t-c-'n

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

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

52 Foresl/Scrub-Shrub/Em_galt (80/20/20) 4.70 Des Momes

53 Forest 0.60 Des Momes

GI Emergent 0.05 Des Momes

G2 Emergent 0.02 Des Momes

G3 Erner8em 0.06 Des Momes

G4 Ernerl_t 0.04 Des Momes

G5 I=mergent 0.87 Des Momes

G6 Emergent 0.01 Des Momes

G7 Fore.Scrub-Shrub (30/70) 0.$0 Des Momes

G8 Emergent 0.04 Des Momes

WH Open Water 0.25 Des Momes

DMC Forest/Scrub-Shrub/Emergent 1.08 Des Momes

Su_otal 43.67

lWS Area

IWS a and b Forest 0.67 Des Momes

Subtotal 0.67

South Aviation Support Area Detention Pond

El Fore_ 0_.23 Des Momes

F.2 Forest 0.04 Des Motnes

E3 Forest 0.06 Des Momes

Subtotal 0.33 Des Molnes

TOTAL 1] SJI6

] Wetlands axe labeled according to the following protocol:
• Wetlands with only nurnencal desitmauons (e.g., Wetland 35 or Wetland 44) were described by Shapn'o and

Assocmes, Inc. (FAA 1995).
• Wetlands with an 'A' designation (e.g., Wetland A.5 or AI0) are wetlands occtmmg within the west acquisition

area.

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

• Wetlands with a 'W' designation {e.g., Wetland WI or W2) are wetlands occumng within the west airfield
area.

• Wetlands with a 'G' desitmation (e.g., Wetland G5 or CRi)are wetlands occ_;,,g within the Tyee Valley Golf
Course or the SASA areas.

• Wetlands with an 'E' deslgnauon (e.g., Wetland El or E2) are wetlands occun-ing within the SASA detention
pond areL

• Wetlands with an 'IWS' desi_on (e.g., IWSa and IWSb) are wetlands mg near the TWS lagoon.
• Wetlands with a 'B' designauon (e.g., Wetland B5 or BI O)are wedands occumag wilhin the bom)w sites.
• Wedand mnnbers followed by a maall case leuer designate subsecuom of a larger wetland (i.e., Wetland 35a,

or 3510)where consuuct_ features (i.e., driveways) fragment a larger wetland.
: Numbe_ indicate appmxmuue percenlage of cover by respectrve wetland classes (Cowardm _ _. 1979).
3 IncludesLake Keba.
4 Poruons of the wetland area are esumsted.

Natural Resource Mittgatmn Plan 2-6 December 2000

Seattle- Tacoma lnternanona1,4 trport 536-2912-00 ! (03)
Master Plan Update c:_r,*_,cl.,u_.,c:.,e_,,,_L.,=o_t_,,__:._

AR 048627



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 Momes 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 riparianwetlands (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 Delineauon
Report (Parametrix2000c). 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 2000b). 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

Severalstreamsystems(Walker,Miller,DesMoines,andGilliamCreeks)occurintheprojectarea.
These have been evaluated as part of the environmental _view 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 say,ares is provided in the Biological Assessment (Parametrix 2000d), as
well as in the detailed mitigalion 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 5= Avenue, south of South
124th Street) and flows approximately 5.3 miles to Puget Sound. Walker Creek originates in
Wetland 43 west of SR 509 CU.S. Geologic Survey [USGS] Des Momes Quadrangle 1995) and
flows into Miller Creek approximately 500 fl ups'tremnof its mouth at Puget Sound (Figure 2.2-1).
While a pomon of the Walker Creek drainagebasin is located within the study are& the stream itself
is located approximately 1,000 fl downsiope of, and west of, the project area.

2.2.1.1 Miner 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 SeaTac 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.

NaturalResourceMitigationPlan 2-7 December2000
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Most of the 5,050-acre Miller Creek watershed is developed with residemial and commercial
properties. Approximately 62 percent of the land use in the basin is re_dentiai, 15 percent is
commercial, 3 percent is STIA2(excluding the Indusmal Water System OWS) drainage area, which
u-cammormwater nmoffprior to being di_2mrged to Puget Sound), and the remaining 20 percent is
undeveloped ('Montgomery Water Group 1995). Much of the undeveloped land in the waterahed is
owned by the Port. Commercial land uses are scattered along Des Moines Way. Ambaum
Boulevard, and First Avenue South. Some agricultural uses are also found in the upper watershed.
Although urbamzation throughout the basin has altered the stream and riparian ecosystems, Miller
Creek continues to support fish and wildlife species.

Stream Ci_sific_tion

WDFW has classified the lower reaches of Miller Creek as Class II t_lmon-bearing waters. Miller
Creek is designated as an extraordinary (Cl&_ A.A) quality water body by the Water Quality.
Standards for Surface Waters of the State of Washington (WAC 173-201). However, Miller Creek
has failed to meet some of the statewater quality mmdanis (FAA 1996). Occasional violations of
Class AA water quality standards for pH, dissolved oxygen, and _unmonia have also occurred in the
basin (FA.A 1996). Runoff from residential, commercial, and agricukt¢_ properties has contributed
to water quality degraa_t/o_ Pollutanm such as numents, organier_ metals, fecal coliform bacteria,
and suspended solids commonly associated with urban runoff_have been found in Miller Creek and
conmbute to occasional violations of stateand federal water quality standards.

The floodplain in the stream reach between South 156_ Street and South 160_ Street is relatively
confined to the channel ravine and is approximamly 60 to 100 fl wide. In the _ reach south of
South 160_ Street, the floodplain is appmximazely 80 to 150 it wide in the upper reaches. However,
furtherdownstream, izwidens to approximately 200 to 250 ft.

Urbamzation and agriculturehave significantly altered the floodplains associated with Miller Creek.
The wetland filling, riparianvegetation removal, culvert installation, and streambank armoring have
reduced stream channel and floodplain capacities. Increased development and impervious surface
areasin the basin result in increased stormwater runoffrates and volumes.

The 100-year floodplain in the vicinity of the Vacca Farm site is sevc-ralacres 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 _q_roximate 100-year flood elevations, detem_ed by FEMA as part of its study,
vary from 266 it at the Miller Creek detention facility outlet, to approximately 265 it at the
downs'tream 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 156_ Street and South 160_ Street is relatively confined
to the channel ravine and is approximately 60 to 100 fl wide. In the reach south of South 160_

Street,thefloodplainisapproximately80 to150itwideintheupperreaches.However,further
downsu-eam,itwidenstoagproximately200to250ft.

2This area will incr__aaew 9 pe_eat with acqu_itma of we_ side _.
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MillerCreekTribum_"DrainageChannels

Fiveim_-mittentwaterdrainagechannels(rcfen'edtoasWatersA, B, C, D, andW) arelocated
withintheMillerCreekbasram theacquisitionareaon thewestsideoftheexistingrunwaytsee

Figure2.1-2).ThesechannelsareregulatedasWatersoftheU.S.by ACOE..andportionsofthem
arc mapped by the King Counn' 5ensiffve Areas Portfolio (King County 1990).

Water A is an approximately 814-re-long by 5-re-wide (0.09-acre) drainage ditch. This ditch
collects surface water runoff fi'om 12_ Avenue South, the airportsecurity road, and several upslope
wetlands 0Hctlands 19, 21, and 22). A portion of Water W, which originates m Wetland 20. also
drains westward into Water A. These waters drain into Wetland 37 through a culvert under 12'h
Avenue South and convey channelized flow through a confinu_6on of Water W for approximately
494 feet (0.03 acre) to Miller Creek. Water A and poruons of Water W are mapped in the King
County sensitive areamap folio ('KingCounty 1990) as an unclassified smutm.

Water B is an approximately 314-fl-long by _fl-wide (0.03-acre) incised channel that conveys
water fi'omthe west end of Wetland 37f northwest to riparianWetland Rg, 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 168thSlreet to
Miller Creek.

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

2.2.1.2 Walker Creek

Walker Crock is the major tributaryof Miller Creek and originates in Wetland 43 west of SR 509.
Several small seep aress located cast 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 ft upsu'eamof 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 Portpropertydramsto Walker Creek. However, no portion ofthe
active runway, airfield, or airportoperations areadrainsto Walker Creek.

The contriburinSbasin to Walker Creek, including Wetland 43, is shown m 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 stormwater runoff originating
from residential and commercial development within the basin, which has likely increased the
frequency and magnitude of peak flows. U_ of Southwest 175_ Street, the Federal
Emergency Management Agency (FEMA) classified the floodplain as areas whcrc the 100-year

- flooddepthislessthan1.0It,orthedrainageareaislessth_ 1squaremile.FEMA alsomapped a
mor_ extensive (several acres) floodplain from the confluence of Walker and Miller Cre_ks to Puget
Sound.

Nmural Resource M_ga_on Plan 2-14 December 2000
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In the lower m-adientupper reaches. Walker Creek flows through confined rookery hardened banks.
several culverts, and along roadside ditches. As the gradient increases, Walker Creek flows through
a ravine (downstream of l= 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 culv_,,s. Walker Creek has riparian cover along most of its length.
Tree.sand shrubs are the dominant vegetation type, however mowed lawn is also common along the
banks ('Hillmanet al. 1999).

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 _ has pollutant io_d_¢typical of sin=ms in Puget Sound lowland
urbanized warm'sheds" and similar to Miller Creel Walker Creek supports coho and chum

spawning, although a recent survey found that approximately 75 percent of the coho spawning in
the stream were from hatcheries (Hillman ¢t al. 1999). The stream has limited large woody debris,
undercut banks, or other types of cover fcatmcs (Hillman et al. 1999), which in turn limits fish
habitat in the stream.

2.2.2 Des Molnes Creek Buim

The Des Momes Creekdrainagebasraconsistsofabout3,525acressituatedprimarilysouthand
southeastoftheairport(seeFigure1.2-2).The Des MoinesCreekwatershedislargelyurbanized
andincludesportionsoftheCitiesofDes Moines,Normandy Park,SeaTac,and Burien.STIA
occupiesapproximately23 percentofthewatershed(excludingotherPortpropertiessuchasTyee
ValleyGolfCourseandnoiseabatementareas).The areadirectlysoutheastoftheairport,once
residential,haslargelybeenpurchasedbythePortaspartoftheNoiseRemedy Program.The Tyee
ValleyGolfCourseoccupiestheareaimmediatelysouthof theairport.The remainderofthe
watershedismixedresidential,commercial,andmdusu-ialuses.

2.2.2.1 Des Moines Creek

The east branch of Des Moines Creek originates fi'om Bow Lake, and the west branch originates
from the Northwest Ponds. From the confluence of the two bia_-,cheson 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 Iributaries enter the stream at about river miles
(RMs) 0.7 and 1.9 (Williams et al. 1975).

Des Moines Creek is designated as an exn'aontinary (Class AA) quality water body by the Water
Quality Standards for Surface Waters of the State of Washinbnon (WAC 173-201). From the west
branchdownstream oftheNorthwestPonds, itisaClassn salmon-bearingstream.

2.2.2.2 Drainage Channel

A small drainage channel (Water S) is present in Borrow Area I, South of South 208_ Street and
east ofD_ Momes Creek (see Figure 2.1-3). Water S, classified as a Water of the U.S., comams

NaturalResourceM_gationPlan 2-1.5 December2000
Seattle-TacomalnternanonalAirport 556-2912-001(03)
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interminem flow. but does not contain wetland soil or vegetation. Water S is a 90-fi-long by 3-fi-

wide (O.Ol-acre) channel that conveys water from a small spring into a 4-inch drainage pipe.

2.2.3 Gilliam Creek

Gilliam Creek"J 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 Fimtre 2.2-1 ). This stream is used

primarily by resident fish because of mim-ation 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 storrnwater runoff that causes high peak flows
and low base flows. Access by fish to the lower reaches of Gilliam Creek is restricted bv a cuh,ert

and flap gate where the stream drams 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 slzeam and long piped sections
include cutthroat trout (Oncorvnchus clark_ clarkO, western brook lamprey (Lamperra richardsoni),

carp (Cyprmus sp.), peamouth (M.vlocheilus caurznus), largesca]e sucker (Catostomus
macrocheilus), threes'pine stickleback (Gasterosteus aculeatus), and sculpin (Cortus 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).

3 Gi]li_l'lCrL'_kIs(_Scl'i_ 111_ Sg'CI]OrLMa3"ILWPlan ]._lal_ _v_nL-llts do not addnew nnperviousareaoralter
any wetlands or sa'eam channels m this basra. For these reasons,no naturalresourcerrauganon in this basra tsnecessary.
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3. NATURAL RESOURCE IMPACTS SUMMARY

The STIA Master Plan Update improvements will affect wetlands, streams, floodplain, drainage

channels,andslormwaterintheMillerand Des Momes Creekbasins.To consu-ucttheprojects,fill
material would be placed m approximately 980 linear fl of Miller Creek, approximately 5.24 acre-fl
of the Miller Creek 100-year floodplain, approximately 18.37 acres of wetland, and about 1290
linear fl of drainage channel. In addition, new impervious surfaces will affect stormwater nmoff

and waterqualityconditions.The impactsoftheseactions,which arethebasisforthemitigation

describedm Chapters4,5,and 7 ofthisreport,aredescribedintheFSEIS (FAA 1997a)forthe

project. Wetland and stream impacts resulting from STIA Master Plan Update improvements are
summarized m the discussion that follows. Detailed analyses of these impacts are presented m the

following documents:

• Wetland Functional Assessment and Impact Analysis (Parametxix 2000b)

• Comprehensive Stormwater Management Plan for Seattle-Tacoma International Airport
Master Plan Improvements (Pararnetzix 2000a)

• Final Supplemental Environmemal lmpact Statement for the Proposed Master Plan Update
Development Actions at Seattle-Tacoma International Airport (FA.A 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 photo m-aphic
interpretation. Aerial photographic interpretation was used in the west side acquisition area where
the Port lacked the access to properties necessary to conduct wetland delineations and subsequent
agency review.

Since the publication of the FSEIS, the Port has purchased property and delineated wetlands that are
subject to temporary or permanent impacts from the runway embankment, construction activities,

and stormwater management (see Wetland Delineation Report, Parametrix 2000e). All wetlands
within the acquisition area have been delineated.

Permanent wetland impact from Master Plan Update improvements would affect about 18.37 acres

(Table 3.1 -1, Figures 3.1 - l and 3.1-2, and the Wetland Functional Assessment and Impact Analysis
[Parametrix 2000b]). Mitigation for these impacts is described in Chapters 4 (overview), 5 (in-basin
for non-habitat wetland functions), and 7 (out-of-basra for habitat mitigation).

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 I]I 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).

NaturalResourceMitiganonPlan 3-1 December2000
Seattle-TacomalnternanonalAirport 556-2912-001(03)
MasterPlan Update a:_a4r_,,m=,s_,_t._JJ._:el_u,_.,_o_,_wt6t_w,_...
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Table 3.1-1. Summ8_' of wetland impacts for Sesttle-Tacomut lmernxtionJd Airport Master Plan Update
improvements by eemtruetion project (all values are m acres).

Indirect Direct VtTetstiooTypes Impacted (acres)
Wetland Impact Impact Total Impact
Number Vqmtton Type I (acres) (acres) (acres) z Fortsled Shrub Emerlrem

Runway Safety Area Extension

5 Shrub 0.00 O.14 O.14 0.07 0.07 0.00

Subtotal 0.00 0.14 0.14 0.07 0.07 0.00

Third Runway Project Ares

North Airfield

9 Forested/Emergent 0.00 0,03 0.03 0.01 0.00 0.02

| I Forested/Emergent O.16 0.34 0.50 0.40 0.00 O.!0

12 Fon_ted_mergent 0.00 0.21 0.21 0.04 0.00 O. i 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

! 5 Emergem 0.00 0.28 0.2B 0.00 0.00 0.28

16 Emergent 0.00 0.05 0.05 O.00 0.00 0.05

17 Emergent 0.00 0.02 0,02 0.00 0.00 0.02

I8 Forested/Shrub/ 0.55 2.29 2.84 1.28 0.75 0.8 I
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

2 ] 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 Emersen! 0.00 O.14 O.14 0.00 0.00 O.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

W I Fore'ted/Emergent 0.00 O.I 0 O.I 0 0.00 0.00 O.!0

W2 Forested/Emergent 0.00 0.22 0.22 0.04 000 0, l 8
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. ! I 2.86 0.00 1.25

40 Forested 0.00 0.03 0.03 0.00 0.03 0.00

4ia and b 3 EmcrBent 0.00 0.44 0.44 0.00 0.00 0.A4

44a andb Forested 0.00 0.26 0.26 O.i 8 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 0.16 0.00 0.00

A7 Fore_ed 0.00 0.30 0.30 0.30 0.00 0,00

A8 Forested/Shrub O.00 0.38 0.38 O.07 0.31 0.00

A 12 Shrub 0.06 0.02 0.08 0.00 0.08 O.O0

A 18 Shrub 0.01 0.00 O.OI 0.00 O.OI O.00

Natural Resource Mit_ganon Plan 3-2 December 2000
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Table 3.1-I. Summary of wetland impacts for Seztfle-T_mu International Airport Master Plan Ulxisw
improvements I_. conswucl_n project (all values are in seres) (conlmued_

Indirect Direct Vegezatin Types Impacted lacres_
Wetland Impact Impact Tots! Impact '
Number VegetaboaT}lses (acres) lames) (acres)2 Ferlsted Shrub Emer,zeat

Vacca FarmSite

A 1 Forested/Shrub/ 0.00 0.59 0.59 0.09 0.09 0.4 I
Emergent

FW 5 FarmedWetland 0.00 0.08 0.08 0.00 0.00 0,0S

FW 6 Farmed Wetland 0.00 0.07 0.07 0.00 0.00 0.0"7

RiparianWetland

RI Emergent 0.00 0.13 0.13 0.00 0.00 0.13

Subtotal 1.29 12.94 14.7.3 6.73 i.87 S.63

South Aviation Support Am (SASA)/T.v_ Valley.GolfCou_

52 ForestmFShrub/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

G 1 Shrub (Slope) 0.00 0.05 0.05 0.00 0.05 0.00

G2 EmerBent 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 i.07 1.71 2.78 1.37 0.42 0.99
Borrow Arm and Haul Road

2S Emergent 0.00 0.07 0.07 0.00 0.00 0.07

B11 Emergent 0.00 0.18 0.18 0.00 0.00 0.18

B12 Fore=_ 0.04 0.03 0.07 0.00 0.07 0.00

B 14 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
Mitigation'

Aubta'n 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 0.07area 10

Subtotal 0.00 0.12 0.12 0.00 0.00 0.12

TOTAL 2.40 IS.'F7 111.37 8.17 2.98 7.22

" Allwetlamh are pakmrme, based on USFWS wetland classificauon system (Cowardm ctal. 1979).
z Values m 7ouaded It}Twosie_ni_cant f3gl_es. Wetlaad _ may be _bject to minor changes.3 Includes0.18acreofopenwaterhabilat.
, Impacuresukfzom*___cce__road_.

NamT'a!ResourceM_gmmn Pia_ 3-3
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Table 3.1-2. Summary. of permanent wetland impacts by project and wetland cotego_ "j(in ncresL

Pro)ect Category.il Cstego_' !11 CstelgO_"IV Total

RSA 0.00 0.14 0.00 0.14

ThirdRunway 8.37 4.89 0.97 14.23

BorrowArea ! and Haul Rd 0.14 0.96 0.00 1.10

SASA 0.54 1.20 1.04 2.78

Off-site Mitigation: 0.00 0.12 0.00 0.12

TOTAL 9.05 7.31 2.01 ! 8.37

' Ecology(I 993)
b Impacts result from a pon'nanem access mad m an emergent wetland at the Auburn mitigation project.

During Master Plan Updateimprovement project c.onstmcfion, about2.05acresof wetland could
temporarily be disturbed by consm_tion activities, smrmwater management, andtemporaryerosion
and sediment control faaifities (Table 3.1-3 and Figure 3.1-3) (Parametrix 2000b). Upon
completion of constm_on, 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 createhigher quality forest, shrubs, and open water wetlands.

Additional impacts to wetlands that result from implementing the mitigation projects include
consmtcting temporary and permanent access roadsin wetlandsanduseof wetlands for temporary
constructionstaging.Areassubjectto temporaryco_on /mpactswillbe regradedand
replantedfollowingconstruction.

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

Total Temporary Vq_ztion Type Impacted_acres)
Impact Area

Wetland Chu_ifamtiea J {acres) Forest Shrub Emergent

Runway Safety. AI'_ Extension

4 Forested 2 0.20 0_0 0.00 0.00

5 Forested/Shrub : 0._0 O.lO 0.10 0.00

Third Runway

9 Forested/Emergent 0. i6 O.1 i 0.00 0.05

I8 Forested/Sbrub/Emergem 0.22 0.04 0.07 O.I I

37 Foresmd_hrub/Emergtmt 0.71 0.50 0. i0 0. I !

44a Forested/Shrub 0.28 O.18 O.10 0.00

A I Forested/Sbmb/Emerg_t: 0.05 0.01 0.01 0.03

A 12 Shrub 0.03 0.00 0.03 0.00

A 13 Forested 0.0 ! 0.0 ! 0.00 0.00

R2 Emeq_t 0.02 0.00 0.00 0.02
South Aviation SuppoM Aru

52 Forested/Shmb/_ 2 O.17 0.00 0.05 O.12

TOTAL 2.05 1.15 0.46 0.44

All wetlands are paluswine, based on USFWS wetland classificat/on system (Cowardm etaL 1979).
: Temporary impacts will be limited to installation of sediment fencingand standa_ BMPs.

Natural Resour_ M_tigation Plan 3-6 December 2000
Semtle. Tacoma/mernat_onal Au'po_ 556-2912-001 (03)
Master Plan Update Ggura_C_l_lgs2ent_a.cem_..mvm_wa_z_

AR 048644



Approximately 40.49 acres of wetland will be disturbed during mitigation activities (Table 3. l_)

(Paramen'ix 2000b).

Table 3,1-4. Summary. ofwetinnds disturbed during mitigation activities.

Total Area Vegetation T._l_eDisturbed tacres)

Wetland Vegetstioa Types (acres) Forest Shrub Eme_ent

Temporary. impacts to wetlands associated with implemealiag mitigation that includes excavation or installation of
temporary, roads

FW I, 2, 3. 8, 9,
10. and F'W11 I Farmed Wetlands 0.88 0.00 0.00 0.88

AI _ Forest/Shrub/Emergent 3.74 0.56 0.56 2.62

A2 z Shrub 0.05 0.00 0.05 0.00

A3 1 Shrub 0.01 0.00 0.01 0.00

A4 1 Shrub 0.03 0.00 0.03 0.00

Auburn Area 1 2 Emergent 1.$5 0.00 0.00 1.55
Auburn Area2 3 Emergent 0.06 0.00 0.00 0.06
Auburn Area3 3 F,me_ent 5.11 0.00 0.00 5.11
Auburn Area 4 3 F,am_ent 0.99 0.00 0.00 0.99
Auburn Asea 5 3 _ 3.27 0.00 0.00 3.27
Aubura Area 6 3 Eng, rgent 0.35 0.00 0.00 0.35
Aubta-a Area 8 3 _ 0.60 0.00 0.00 0.60

Auburn Area II 3 Emm'gent 0.01 0.00 0.00 0.01

Auburn ' Emergent 2.20 0.00 0.00 2.20

Subtotal 18,85 0,$6 0.65 17,64

Temporary. impacts in wetlands umdated with enhancement planting

185 Fort'st/Shrub/Emergent 1.27 1.27 0.00 0.00

286 Forest_hrub/Emergem 4.50 0.00 0.00 4.50

37a 5.9 Ftntst/F.merg_t 1.96 1.50 0.00 0.46

AI 5.9 Foreg/Shmh/Emergent 0.34 0.34 0.00 0.00

A95. 9 Shrub 0.04 0.00 0.04 0.00

AI05'9 Shrub 0.01 0.00 0.01 0.00
AI 1 s.9 Shrub 0.02 0.00 0.02 0.00
A13 s'9 Fore_ 0.12 0.12 0.00 0.00
A 165.9 Shmb/F.Jnergent 0.05 0.00 0.00 0.05
R15 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.I I 0.00 0.00 0.11

R4 z 5.9 Forest/Eamrgqmt 0.11 0.03 O.O0 0.08

R5 s.9 Emergent 0.05 0.00 0.00 0.05

R5zs'9 Forest/Enm_ent 0.07 0.02 0.00 0.05

R6 s'9 Forest/Emergem 0.21 0.05 0.00 0.16

R6_ s.9 Emergent 0.09 0.00 O.00 0.09

R7 x9 Forest/Emergent 0.04 0.04 0.00 0.00

R7 :"5.9 F-m_rgent 0.04 0.04 0.00 0.00

R8 5.9 _t 0.40 0.00 0.20 0.20

R9 5.9 Forest 0.38 0.38 0.00 0.00
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Table 3.1-4. Sununa_, of wetlands disturbed during rnit_qttion ac_vities (continued).

Total Area V_--._ T._IDeDi_i-._._-_ IL_;)

_bVetJmnd VL_- :i_._._ T_es (acres) Forest Sbrub Emergent

p_ _._-" Foz_st'Shmb/Eme_ent 0.30 030 0.00 0.00

RI 05.9 Shrub 0.04 0.04 0.00 0.00

R11 5.9 Emergent 0.42 0.00 0.00 0.42

R12 5.9 Fore_ 0.03 0.03 0.00 0.00

R13 5.9 Emergent 0.12 0.00 0.00 0.1"

RI4 I-5.9 Shrub/Emergent 0.13 0.13 0.00 0.00

RI42. s.9 Emergent 0.08 0.00 0.00 0.08

R 15 i.5.9 Forest/Shnib/Emergent 0.79 0.25 0.40 0.14

R15 z 5.9 Forest/Emergent 0.25 0.06 0.00 0.19

R175.9 Forest 0.31 0.31 0.00 0.00

Waters B, VI 7,V2 _ Open Water 0.05 0.00 0.00 0.05

Auburn _ Emergent 9.13 0.00 0.00 9.13
Subtotal 21.64 4.91 0.75 15.98

TOTAL 40.49 5.47 1AO 33.62

T_,_oonn'y impac_ assocmted with re_omuon a_i_'s attheVacca Farm site.
; Temtxnm.y mmpaclsresult fi'om conswuclmg temtxnmy roads to provide access W the mitigauon site.
3 Excavauon in wetlands at off-site mitigauon site to increase habitat diversitytcomplexity, consu_cnon of temporary

roads to access the interior portion of the site to conduct mommring and maintenance activines, and approxmmtely 3
acres of t_,,_'ary staging meg.
Maxamum of 2.20 acres of existing off-site ditches and farmed wetland will be converted to 8 wetland drainage
channel that connects the miugauon site to the IO0-ye_ floodplain of the Green River.
r nha.cemmts m these wetlands may include excavalion for _ irngation systems.

6 Planting and removal of culverts in wetland located at the Tyee Valley Golf Course.
Exisong drain Ifles will be removed and natural wetland topography restored.

s Mowing, d/scrag, and planung m an exmmg low qualityemergent wetland.
9 Wetlands m the Miller Creek and Ripamn buffer.

Where fill impacts to wetlands resuh insmall fragments of remaining wetlands, the remaining
wetland area has been considered permanently impacted, and tabulated in Table 3.1-I. For
example, the small areas of Wetland A6 and A8 located between the runway emban_e=t and
proposed stormwater detention facilities may not persist as functioning wetland fvl!owing
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 cha_..ges to
wetland hydrology, shading, or fragmentation resulting in loss of wetland functions (P_..rametrix
200Oh). While these indirect impacts could result in the loss of some wetland functions _rom an
area,they may not necessarily remove all functions. For example, where the SASA briaa¢ =tosses
Wetland 52, shading will eliminate wetland vegetation and wildlife habitat, however, the comdor
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 redirect impacts aremitigated at ratios of 3:1.
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Othermdirectimpactsto wetlandsthatcouldaffecttheirfunctionincludenoiseand human
disturbance,changesinwaterquality,impacts,andchangesinsurfacehydrology'.Theseimpacts
couldalterorreducethelevelofsome functions,butwouldnoteliminatethewetlandsthemselves
ortheirfunctions.Theseimpactsarcalsomitigatedby thisplanbecause,inmostcases,landuse
conditionsthathavedegradedthesewetlandsarcremoved,andrestorationactionsareimplernented
toenhancewetlandfunction(Paramctrix2000b).

3.2 STREAMS

Impacts to suean_ resulting from Master Plan Update improvements include filling approximately
980 ft of Miller Creek {'Figure3.2-1). 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
replacedthroughmitigation(seeSection5.2).The sectionofMillerCreektoberelocated,adjacent
totheVaccaFarmsite,isanartificial(ditched)stzcmnchannel.The naturalstreamwas moved to

itspresentlocationandconsmmtedasa stzaightchanneltoimprovetheareaforfarming.

3.3 FLOODPLAINS

FillfortheproposedMasterPlanUpdateimprovementswouldresultinthelossofapproximately
5.2,*acre-fioffloodplainstoragewherethesegmentofMillerCreekwillbe relocated(seeFigures
1.3-2and32-I).Withoutmitigation,encroachmenton thefloodplainwouldresultinlossofflood

storagecapacityandpotentialincreasesinfloodingindownstreamareas.

Flooding impacts in the MiLlerCreek basin as a result of the project are unlikely because required
mitigation will include adherence to floodplain development standards and floodway management
reqmrements 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 100-yr floodplain so as to
achieve no net loss m flood storage capacity.

Temporary. floodplain impacts during construction could include temporary fill for consm_tion
accessroadsand constructioninthefloodplainas floodplainand wetlandmitigationplansarc

implemented.Sinceconsu-uctionwouldoccm"duringthedryseasonwhen theprobabilityofa
simaificant flood is very low, this potenual impact is not significant.

3.4 DRAINAGE CHANNELS

Construction of the runway embankment will fill approximately 1,290 fl of three drainage channels
near 12t"Avenue (Figure 3.4-1) and portions of an asricultural drainage channel at the Vacca Farm
s_te. Portions of Channels A, W, and B will be filled to accommodate the embankment for the third
runway (see Figure 3.4-1). Throe channelsdonot contain fish habitat. Their primary functionis to
conveyro:,cMdcrunoffandseepageflowfi-omthehillslopestotheriparianwetlandsadjacentto
MillerCreek.Withoutmitigation,fillingthesechannelscouldresultinreducedbaseflowsreaching
MillerCreek;however,mitigationactionstort_routeseepageandstormwaterflowtotheriparian
wetlandswillcontinueto providecomparablebaseflowtothestream.Becauseappropriate
mitigationactionswillbe implemented(se=Section5.2.3),no impactstoMillerCreekwilloccur
fi'omfilling these drainage channels.
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A drmnageditchlocatedintheVaccaFarm site(seeFigure2.1-4)parallelsMillerCreek for
approximately800ft.The ditch,whichispartofWetlandAI, providespositivedrainageforthe
adjacentfarmland,connectingtoMillerCreeknearSouth156t"Way. A portionof thechannel
(approximately400fl)wouldberestoredtommn'alwetlandgradesandvegetation.

3.5 WATER QUANTITY AND WATER QUALITY

The permanent activities associated with implementation of the Master Plan Update improvements
willincludegrading,filling,pavingnew slzee_and runways,and co_ctmg new buildings.
TheseimprovementswouldincreaseimpervioussurfaceareasintheMillerCreekandDes Moines
Creekwatersheds.Detailsdescribingstormwaterqualityandquantitycanbe foundinSection6.

Additionalimpervioussurfacescouldfurtherinc_asestormwaterrunoffratesand volumes,and

pollutantloadstothereceivingstreams,Unlessmitigated,changesinrunoffwouldbe expectedto
increasefloodinganderosion,andwoulddegradeinstreamhabitatandwaterqualityinMillerCreek
downstreamofstormwaterinputsf_omtheimprovedareas.The impervioussurfaceareascould
reducethe groundwaterrechargeoccurringin the developmentfootprints,resultingin less
groundwaterseepageduringlow-flowperiods.

Operationalimpactsto waterqualityfrom fuelspillsthatcouldoccurwhere fuelisroutinely
handledareroutedtotheIWS by an establisheddrainagesystem.Such spillsdo notenterthe
stormwatersymernand thusdo notdischargeto wetlands,smmms, or othersurfacewaters.
Emergency fuel spills that occur outside the fuel handling areascould enter the stormwater drainage
system, where they can be controlled andtreated through emergency actions.

In the Miller Creek Basin, Master Plan Update improvement projects will result in a net increase of
105.6 acres4 of impervious surface area, increasing the overall impervious area in the basin by about
1percent above the existing baseline condition (about 23 percent of impervious surface ['Paramctrix
1999]). In the Walker Creek Basin, Master Plan Update improvements will result in an increase of
6.2 acres. In the Des Momes Creek Basin, Master Plan Update improvements will result in an
increase of 128.2 acres of impercious surface, increasing the overall impervious area in the basin by
about 4 percc'nt above the existing base condition (approximately 32 percent impervious
[Parametrix 1999]).A totalof417acreswill dram totheIWS under future conditions.

The new impervioussurfacescouldincreasestormwaterrunoffrates(FAA 1996)and volumes.
Unlessmitigated,changesinrunoffwouldbeexpectedtoincreasefloodinganderosionandwould
degradeinstreamhabitatand waterqualityinDes Moinesand MillerCreeksdownstreamof
stormwaterinputsfromtheimprovedareas.Chinooksalmoncriticalhabitatintheestuariesof

MillerandDes Momes Creekswillnotbe directlyalteredby runofffromnew impervioussurfaces
intheMasterPlanUpdate.In addition,existinghydrologicimpactsfrom existingimpervious
surfaces will be mitigated.

' The net change m impervious arm mchdes a reduction of appmxmmtely 50 acres of _ons surfaces (sm..e_
driveways, and rooftops) that will rt-suh when existing houses and streets are nmmvcd in the acquisimm an_
Demolitmn m theseareasisongoingandisexpectedtobecompletedby2002.
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The impacts of thcsc actions arc further discussed in the project EIS. and m the Comprehensivc
Stormwater Management Plan {'Patam¢ffix 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 _ Moincs Creek watersheds. The

Preliminary Comprehensive &ormwater Management Plan su.,wmarizcs the 1994 base watcrshccl
drainage area conditions and future conditions for Miller Creek and Des Moines Creek (Paramemx
1999).
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4. MITIGATION, MONITORING, MAINTENANCE,
AND CONTINCENCY OVERVIEW

Thischapterprovidesan overviewofthemitigation,performancemonitoring,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 throughout the MasterPlan Update planning process to avoid, minimize, and recti_,, as well
as compensate for, adverse impacts. Table 4.1-I summarizes the comprehensive approach that the
Porthastakentoavoid,minimize,rectify,andcompensatefor/mpactstowetlandsand aquatic
resources(Figures4.1-Iand4.1-2).CompensatorymitigationprojectsaresummarizedinTable
4.I-2,andarethefocusofthisplan.

Themitigationplanfocusesonthosecompensatorymitigationactionsproposedtoreplacewetland
and streamfunctionsimpactedby theproject(Parametrix2000b).Thus,key elementsof the
compensatorymitigationplanaretargetedatrestoringf_nctionsin-basinandincludesedimentand
nutrientretention(waterquality),organiccarbonproductionand export,surfacewaterstorage
(floodwaterdetentionandstorage),andaquatichabitatfunctions(e.g.,i_ aquatichabitatand
riparianhabitat).

On-site(i.e.,in-basin)mitigationactionsaresummarizedin thischapter(Section4.1.1),and
describedindetailinChapter5 (foraquatichabitat,floodplain,sub.am,andwetlandrestoration)and
Chapter6 (forwaterqualityandwaterquantity).Theoff-sitewetlandmitigationissummarizedin
thischapter(Section4.1.2),and describedindetailinChapter7. A descriptionoftheoverall
functional replacement resulting from the mitigation projects is provided in Section 4.1.3.

The Port's mitigation plans include enforceable performance standards and 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
andregulatoryagenciesandprovideassurancethattheecologicalbenefitsof themitigationare
ultimatelyachieved.Themonitoringsectiondiscussestheadaptivemanagementapproachthatthe
Portwiltusetoevaluateperformanceofthemitigationsiteandimplementcontingencymeasuresif
performancestandardsarenotmet.Inaddition,Section4.2summarizesthemomtoringmethodsto
evaluatehydrology,vegetationand wildlifehabitaton themitigationsites,themomtoringand
controlofhazardwildlife(PortofSeattle2000),andanintegratedweed managementstrategyfor
managingmvasivenon-nativeplantspecies.

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 Creek basins.
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Table 4.1-I. Summa_' of mitigation aetiom and their relation to National Env/ronmenmi PoI/_' Act. State
Environmental Policy. Act. and Clean Water ACtmitigation f_.queneing requirements.

Mitigation Requirement Proposed Mitigal/on Action

New Third Runway

Avoid the impact by not Avoid fill m wetlands and Miller Creek by desi_nmo the runway to meet the
taking acertain acuon or mini,hum operatmnal, engineering, safety, and mamtenancestandards.
pans of an acuon. Locate, where feasible, permanent =mnnwater detennon ponds in uplands. Avoid

excavanoe within 50/I of Category II and HIwetlands in Borrow Area 3.

Avoid wetlands in l_,.ow Area I where pin.cal.

Minimize the u'rq_actby Consmu.'tretaining walls at the northwest end of the nmway to reduce impacts to
liminng the degree or Miller Creek and Category 11wetlands (Wetlands 8, 9, and AI) located at the non_t
magnlmde of the acuon, end of the project.

Installaremmmg wallnearthewesl-cenwalportionoftheembankmenttoreduce
impa_ to Category ITWetlands 18 and 37 and avoid relocaung a second segn_t of
Miller Creek.

Place a retaining wall nearthe muthwest enci of the runway to reduce in_act to a
Ca_y n wettmd (wettmd 44).

Design Borrow Areas Iand3 with a 150- to 200-fl setback from Des Momes Creek
tominimizepotenmdimpacttothesmmm andimbuffers.

Implement stormwater polluuon prevenuonplans (SWPPPs) prior to any
c_en project.

Rectify the u-npactby Remove ten'zpmm7stormwater management facilities located in wetlands foUowmg
restonngtheaffected consnmcuon.Thesedisturbedareaswillberestoredtopre-consu'ucuoncondinons
environment.

Reduce the u-npactover Establish and enhance a 100-fl average (minirnum 50-fl) forested buffer on both
tunebypreservationand banksofMillerCreek_ reducepotentialconstructionandolm.'rationalimpactsto
maintenance acnons durmg _ wetlands and aquaticresources.

the lifeof the action. Maintainhydrology to wetlands by direc_g seepage water from the emhanl_ent to
wetlands downslope of the embankment.

Provide water quanl_y and water quality mitiganon to protect aquatic habitat in
Miller Creek from stormwater m_Dactsduringoperanon.

Compensate for the nroact Re.ore the Vacca Farm wettand/floodplath area, mcludmg creaung new fioodplam,
by replacmg, enhancing, or restoring wetland hydrology and vegetation, and providing pmtecnve buffers.
providing subsumte Restore and enhance Miner Creek mslream habitat m the Vacca Farm area.

resources. Restore natural channel morphology to a ditched and channehzed reach of the
su'eam.

Enhance mstrearnhabitat and place large woody debris in Miller Creek and enhance
adjacent riparianbuffers between Vacca Farm and Des Momes Memorial Drive.

Enhance wetlands along Miller Creek wRhm the 100-fl buffer by restoring nauve
vegetation and removing mvasive non-nanve species.

Consu'uct replacement drainage channels west of the embankment to replace filled
drainage channels.
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Table 4.1-1. Summa_" of mll/gntion actions and the/r relation to National Environmental Polio.."Act. Slate
Environmental Polity. ACt.and Clean Water Act mtl/gatiou sequencing requirements (continued).

Mitioation Require_me-_t Pro,___,____-'d__ Mll/gation Ael/on

Cocnpensate for the unpact Restore wetlands on the Tyee Valley Golf Course _ restoring we_-__
by replacing, enhancing, or vegemnon to reduce wildlife hazards and improve water quality.
provjclmg substitute Enhance aquauc habitat m Des Momes Creek by restoring a lO0-ft wide forest/shrub
resources (con't). buffer along the smuun between the Northwe_ Ponds and the proposed SR 509

right-of-way (ROW).
Provide a $300,000 mm fired to enhance fisheries habitat in Miller Creek and Des
Momes Creek.

Create rephu:ement wetlands at an off-site location for the loss of wildlife habitat
within 10,000 tt of the an_m nmways.

Momtor mitigation projects for compliance with perfacmance slandaxds and other
penmt condlU_.
Monitor _ormwater nmoff for ¢_,a_llan_ with National Pollutant Discharge
Elimination System (NPDES) requimmems.

Monitor retaining wetlands dowmlope of the new emhanlm_ (i.e., between the
embankment and Miller Creek) for indirect impala w wetland hydrology.

Runway Safety Areas

Avoid the impact by not Con,cauct remini-_ walls to support a relocated South 154_ Sffeet and avoid
taking a certain ac_on or permanent fill in Wetlands 3 and 4.
parts of an acnon.

MininUzctheimpactby Consu.uct remmi-_ walls to support a relocated Sonth 154_ Slreet and reduce
liminng the degree or permanent fill and minimize temporary impacts m Wetland 5.
magnmde of the acuon. Implement SWPPPs prior to any c_ project.

Rectify the impact by Restore wetland areas temporarily m_pactedby required temporary erosion and
restoring the affected sediment conn'ol facilities.
envtroranenL

Reduce the impact over Provide water quarry and water quality mitigation to protect wetlands and other
nine by preservationand receiving waters from smnnwater unpacts during operation.
_ce actionsdunng
the life of the acUon.

Compensate for the impact Restore the Vacca Farmwetland/floodplain area to provide hydrologic and water
by replacing, enhancing, or quality funcuons.
providing subsumte Createreplacement wetlands for wildlife habitat (greater than 10,000 fl from the
resources. _ runways at the Auburn site).

Momtor the n'npactand lake Momtor _:mammg wetlands for redirect mzpacts to hydrology.

appropriate conecuve Momtor rmu_tion projects for comphance with perfornmnce sumdards and other
acuons, penmt condiuons.

Monitor stormwater runoff for compliance with NPDES requuements.

South Aviation Support Area

Avoid the in'gutctby not Design the SASA footprint to avoid relocation of £k-sMoines Creek.

taking a cenam acuon or Te._Jorary m_acts to Des Momes Creek and Wetland 52 are not antic:pared.
parts of an acuon.
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Table 4.1-I. Summary. ef mlegaeon actions and their relmion to National Environmental Polio" Act. State
Environmental Polio" Act. and Clean Water Act m/ligation sequeneim__requirements (continued).

M/l/ggOnn R-.q_wr_ment Propo_d MJ_gtion A¢l/on

Mmmm_ the mq_actby Deslgn the SASA to avoid direct m_tcts to fu_-d wetland(Wetland 52) that
limiung the degree or provides gnmndwau_ discharge funcUom.
magmmde of the acuon.

Reducethein_actover Demgnwaterquanmyandwaterqm_y mmgauon m protectwetlandsfrom

urne by preservanon and stormwater impact,.
mamm,,m,=eacums
the life of the acuon.

RecRfy the Unpactby Restore poumtial mmpomry impacm to Des Momes Creek and Wetland 52.
restoring the affected
envlronInfn[.

Compensate for the impact Restore wetlands on the Tyee Valley Golf Course m provide water quahw and
by replacmg, enhancing, or hyc_logic benefim m replace lost wetland functions.
providing subsumte _ replacement wetlands for wildlife habitat (greater than 10.000 fl from the
resources. _ runways at the Aulmm s_).

p.h=nee and resm_ a 100-fl-wide foam/shrub buffer along Des Momes Creek to
enhance aquatic habim.

ProvideawastfundforenhancementoffisherieshabitatofDes Momes Creelc

Momtorthennpactandtake MonitorWetland52forindi_,ctimpactstowetlandhydrology.

appropriateconecuve Monitormm'gauonprojectsforcompliancewithperformancestandardsandother

acuons, perrmtconditions.

Mommr stormwaterrunoff for Cu_hance withNPDES requh _mems.

On-site Borrow Source Areas

Avoid the m_pactby not Redesign development areas within Borrow Areas I and 3 to avoid excavanon of
taking a cermm acuon or twelve wedands (Wetlands BI, B4, B5, B6, BT, B9, B10, B15a, B15b, 29, 30, and
partsofanacuon. 48).
Mm/m_e the impact by Establish a 150- to 200-flbuffer berween Borrow Area Iand Des Momes Creek to
limitmg the degree or avoid m_pactsto say.am hydrology and riparianbuffers.
rnagmmde of the action. Follow a Temporary.Erosion and Sediment Con_ol Plan (TESCP) to eliminate

siltationreachmg w_ or Des Momes Creek from excavauonactivities.

EstablishfmalsurfacegradesinBorrowAreaI,andconstructmterceptorswale

system m BorrowArea3, to direct surfacewaterrunoffandgroundwaterseepage to
wetlands near borrow areas,and _ and avoid redirect hydrology n'npacts.

Reduce the tmpact over Mamtam Best Management Pracuces (BMPs) throughout the operanng period to
m'ne by preservanon and ensure adjacent wetlands will be protected from adverse consmicnon-reLated
mamtenance aclmns durmg acnvities.
the life of the acuon.

Comte for the mlpact Restore wetlands on the Tyee Valley Golf Course to comte for water quality
by replacmg, enhancing, or and hydrologic support funcuons tmpacted in the Des Moines Creek hasm.

providmg subsumte Enhance a 100-fi-wide forest/shrub buffer along Des Momes Creek to enhance
resources, aquanc hablmL

Provide amm fund for enhancementof fisheries habitat of Des Momes Creek.

Monitor the unpact and take Momtor Wetlands BI, 134,BS, B6, BT, B9, BI0, BlSa, B 15b 29, and 30 and 48 for
approprmte conective potenrmlredirect Lmpactstowetland hydrology from excavation activities.

acoons. Momtor stormwater runoff and TESC for complmncewithNPDES requtrernems.
NEPA = Nanonal Environmental Policy Am

SEPA = State Envmomnental Policy Act
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Table 4.1-2. Summary. of compensamo" mitigation (on- and off4ite) for watershed, wetland, and stream impacts
at Seattie-Tacoma International Airport.

Description of Impact Mlt_stion Action Explanation/Comment

OnoSite Mitiptton'

l_uan_,t lmpam

Fill apla-oramately 980 linear Relocate approximately Channel relocalioa will enhance aquatic habitat by
fi of M//ler Creek channel to 1,080 fi ofMiller C_ek providing su_am buffers, and insu'eam habitat
acc_am_date third runway channeL feamrer_and mereue channel length by
embankmenL approxauately100 it

Establisha bizff_ mound the channelrelocauon

project with mtwe a'eesandshrubs.(Tim bu.ffez"
extendsiato the floodplain area.)

Fill drainage channeh to Create new perm_-L'nt Create approximately 1,290 fl ofnew pemmmlt
accommodate third runway drail_ge chalalels aad drainage ¢hallael(s) with associated buffer habitaL
embanlanem, establish pmtecuve

bcffel$.

Fill approximately 8,500 cy Replace lost floodplain. F.xcavam aplammm_ly 9,600 cy to achieve storage
of MiUer Creek floodplain to of 5.94 acre-fi from the Vacca Farm site, providing an
accommodatethirdrunway excess of 0.7 ac_-ft of floodwater storage.
embankmentandSouth1Mr
Street relocation.

Impact approximately 1837 Restore Vacca Farm to Approximately 9,0 acres ofprior converted cropland.
acres of wetland during historic floodplain shrub fanned wctlal_ and _ low qualiLy wetlands
construction of the third wetlamL will be graded and planted wilh native zzees, shxubs,
runway embankment and and emergmt species (Refer to Table 5.1-1 m Chapter
other con,mucuon-related 5). Restoraeion of the area will stabilize mils,
projects, improve water quality, and enhance Miller Creek

habitat. It will reduce wildlife habitat auractants and
conform zoFAA mandates regarding wildlife
amactants foran'port safety.

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

Restoramm of entire Vacca Farm site will provide
approximately 17 ac_.s of enhanced stream habitat,
floodplain wetlands, aquatic habitat in Lora Lake, and
buffers (Refer to Table 5.1-1 m Chapter 5).

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

Momes Memorial Drive. Enhance approximately %4acres of wetlands along
MillerCreekbyremovingslzucturesandrestonng
nativewetlandvegetation(Table4.1-3).
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Table 4.1-2. Summary of eompemtoo" milipliou (on- asl ofl'4ite) for watershed, wetland, and stream
impacts at Sesttie-Tacom International Airport (continued).

Description of Impact Mitiption Action F._planmion/Comment

Restore wetlands on the Plant approximately 4.5 _z'es of historic peat
Tyee Valley Golf Comae. wetlands m the Tyee Valley GolfCoune Mitiga_on

Area and 1,0 acre of wetland m the west branch Des
Momes Creek bu_ with native shrub comnmmues

(see Table 4.1-3). Plant native shrubs m
aplm,oximately 1.6 acres ofbufl'er m the Tyee Valley
Golf Counte miligmion area and approximately3.4
acresm thewestbranch Des Momes Creek buffer.
These enhancetmmt will be coordinated wtth Des

Momes Creek Basra Conmuttee planned RDF.

The enhancement and RDF will i_m'ove hydrologic
func'aonsofthewat=_ed, reducewildlifeam-actams

near the airfield, and restore a peat wetland.

Temporary. Impacts t

Construct temporary Restore wetland armmafter Wetlands that will be temporarily fiUed or disturbed
stormwawrmanagement con._uclioniscomplete, willberestored.Restorationwillincludeestablishing

pondsandotherconsm_on pre_ topographyandplanting with nauve
m_pacts, which may _ shrubvegetauon.
upto2.05acresofwetland.

Indirect and Cumulal_ve Impacts _

Filled wedands near Miller Establish and enhance Establish a lO0-fl buffer (on average) on both sides of
Creekreduceaqualichabitat buffersalongMillerCreek MillerCreek;mminmm bufferwidthontheeastside
value of the suearr_ comdor between South oftheslreamwillbe50ft.These buffers and the

156" Sn'eetand Des enhanced Miller Creek Wetlands will provide
Momes Memorial Drive. apwoxm_tely 40 acres of riparianbuffer habitat (see

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

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

upland shrub vegetation (refer to Table 5.1- I in
Chapzer 5)..

Addmonal development in Pamczpate m developing These planmng processes will identify effecnve, long-
the watersheds could result in and n_plernennng Miller term solutions w reswre additional ftsh habitat to
addiuonal cumulauve Creek and Des Momes Miller and Des Momes Creeks. The Port will
wnpacts. Creek basraplans, conmbutc built staffing resourcesandfunds, and

work wtth other cooperating jurisdicuons to plan and
tmplement appmprmte watershed restoration projects.
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Table 4.1-2. Summmry of compensatory mmi_igmt/on(on- and off-4/te) for watershed, wetland, and stream
impscts at Senttk-Tacom/nternsfiomd Airport (continued).

Description of Impact Mlt_ation Action _ Expisnstioa_ommmt

The runway fill or bon,ow Desi_ mt_rn,tldnm=ge S_ andsurfi,_ rephcemmt ctumnebwill
areaexcavauonmay andconveyancech=mel_ continuetocollecta_ldism=maegrmnxlwa_
eliminate water so_ that curnmtly _ near 12a Avcoue South to
conm'bute to remaining Creek and auocmted wetlands.

wetlandsdown slope ofthe Momtorwetlandsadjacent Surfacedrainagepatternsandconve_ swaleswill
runway, tothethirdrunway bedesignedtocolkasaddam1_uteOoundwater

emb_nk-m,_t_d borrow seepageandsurfacerunoffm wetlandsdownslopeof
areas, the _ an_s.

Wetlands subject to potential indire_ impactswill be
momtm_ to _ if umniugated rod/reef
_l_ bare occtu_ If _nig_ new we_and

arever_ con_c_ve ac_ons will be
_te_

Off-Site Mitisauon

Permanent Impacts

Loss of approximately 1837 Repkce high quabty Due w couflJcts with avian habitat amdaviation safety
acres of wetland wildlife wetland and avian habitat concerns, new wetlands habitat will be created at a
(avian)habitat, rum off-site atan 67_cre site in Auburn. War,hingtoa. This wetland

overallmUo of 2:l. creauon will increase overall avian and other wildlife
useanddive_ in an area thatwillnotcompromise
aviaUonsafety.

All miugauon areas (including, but not limited to, streams, wetlands, buffers, and floodplains) located within 10,000 fl
of a runway shah 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. Summa_" of wetland mitigation credit for Seattle-Tacoma International Airport Master Plan
Update improvements

MJligarion Area Mitigation

Mitigation (acres) Credit

In-Basin

Wetland Restoration - Credit ratio I:1

Vacca Farm (,priorconverted cropland and other upland) 6.60 6.60

Wetland Enhancement - Credit ratio I '.2

Vacca Farm (Farmed Wetland, Other Wetlands, Lore Lake) 5.70 2.85

Wetlands m Miller Creek Wetland and Riparian Buffer 7.40 3.70

Tyee Valley Golf Course 4.50 2_5

Wetland m Des Momes Creek Buffet 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 0.3 !

West Branch Des Momes Creek Buffer 3.38 0.68

Subtotal 41.80 8.36

Total In-Basin Mitigation I' 2 67.01 20.97
Out-of-Basin

Wetland Creation 3 - Credit ra_o I:I

Forested (l 7.20 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 Enhancement - Credit rauo 1:5 15.90 3.1 $

Total Out-of-Basin Mitigation 6S.38 42.93

Total Mitigation' I34.39 63.90

+ Mltiganon credit has not been assigned for relocating apomon of Miller Creek channel, mstream enhancement
projects, drainage channel replacement, Des Momes Creek buffer enhancement, or $300,000 trust fund for
watershed restoration.

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

3 Based on maps ofhydric soils, nmiganon can be also characterized as restoration.

' Total rmtigauon area divided by wetland impaa (18.37 acres) provides a 7.3:1 aerial replacement ratio, total
rmngauon credit divided by wetland unpact (18.37) provides a 3.5:1 replacement ratio.
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However, all mitigation areas (including but not limited to wetland_ s_ms, buffers, and
floodplains) and other lands located within 10,000 fl of a runway are subject to the provisions of the
Port's WHMP (USDA 2000) for management of wildlife and wildlife am-actants(FAA Advisory
Circular 150/5200-33). No open-water habitatcan be created within 10,000 fl 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 atu-actants near airports. Mitigation for wildlife
habitat (bird and small mammals), is provided off-site. The off-site mitigation is desi_med to
provide a large, high-quality, diverse wetland system and is located in the City of Auburn. At this
site, habitatmitigation can be provided that is consistent with the FAA Record of Decision (1997)
and Advisory Circular 150/5200-33 regarding wildlife attractantsnear airports.

4.1.1 On-Site In-Basin Mitigation

Following the recommended preference for on-site, in-basin mitig_on, a number of on-site
mitigation elements are proposed to compensate for Master Plan Update improvements affecting
wetlands, hydrology, water quality, and aquatic habitatin 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-basinmitigation is also directed toward removing
cer_n 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 functionalmitigation.

4.1.1.1 Miller Creek Basin

The focus of mitigation in the Miller Creek basin is to restore and enhance ecosystem fimctions 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 thirdof 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 industrialdevelopment. Approximately 80 percent of the
watershedhas been converted from its original forested condition to residential or commercial land
uses (Paramen-ix2000a). Increasedimpervious surfaceshave resulted in increased runoff rates and
volumes which have contributedto erosion and downcuttmg in high energy reaches, and increased
sedimentationand habitatdegradationm low gradientreaches (FAA 1996; KCSWM 1994). Runoff
from residential, commercial, and agriculturalareas have increased inputs of sediment, nutrients,
and pollutants to the steam. Upland and wetland riparianareas adjacent to the stream have been
altered fi'om 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.

Natural Resource Mitigation Pi_ 4*11 December 2000
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The natural channel morphology of Miller Creek has been altered, particularly in reaches above
South 160_ Street. Extensive areasof the channel have been armored with ripr_ or v_dning walls,
and dredged or swaightened to protect property adjacent to the _ or to drain land for
agricultural uses. For much of its length, Miller Creek lacks connections to adjacent floodplains,
floodplain wetlands, or riparianareas due to tilting of adjacent wetlands, as well as dredging and
straightemngthe channel to increase conveyance. These changes have resulted m a lack of habitat
complexity, a lack of woody debris in the channel, a lack of shading fi-omriparian vegetation, the
loss of surfacewater storage, and degraded water quality and biotic integrity in much of the basin.

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

• Restore natural channel morphologv, habitat complexity, and instream habitat along an

approximately 1A-mile reach of Miller Creek extending fi'om south of Lora Lake to Des
MoinesMemorialDrive.

• 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, lacosume, 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 featuresto 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 viabilt.tv of
these systems, by establishing native forested buffers aroundwetlands and aquatic systems
fi'omLoraLake to Des Moines Memorial Drive.

• Restore habitat connectivity m the upper reaches of the Miller Creek basin by providing a
continuous forested wetland and riparian corridorconnecting currently fragmented wetland,
aquatic, and riparian habitats between LoraLake 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 ffust funds to fund local sueam
restoration projects in the Miller Creek basin.

4.1.1.2 DesMoines Creek Basin

Mitigation projects for the Des Momcs Creek basin aredesigned to mitigate for unavoidable project
impacts to wetlands and aquatic resources by restoring wetland and stream functions, and by
providing mitigation for potential mdirea effects to wetland hydrology. Mitigation actions in the
Des Momes 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
Momes Creek. To replace functions impacted by Master Plan Update improvcrnemtsand to restore
and enhance aquatic and wetland habitat m the Des Moines basin, the Port proposes the following

specific mitigation:

• Restore and enhance wetland and aquat/c habitatby replacing the existing tutfgrass wetland
with a native shrub wetland at the Tyee Valley Golf Course adjacent to Des Momes Creek

• Enhance water qualio', fish habitat and restore stream conditions in Des Moines Creek by
establishing a forested buffer along a 870 ft reach of west branch Des Momes Creek

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

In addition to these projects, the Port will establish watershed must funds to fund local stream
restorationprojects in the Des Moines Creekbasin.

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 areas and existing airport areas. These facilities
will not only mitigate new construction impacts, as required by current stormwater regulations and
mitigation goals identified during the environmental review process, but they will also help to
reduce flood peaks m these basins to further mitigate 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-R 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 Stormwater Management Plan (Parametrix 2000a).

Stormwater Detention Based on Higher Stormwater Standards

Detention storage provided forMaster Plan Update improvement projects will exceed that normally
required by 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 airportdeveloped 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 lnf'dtration at Stormwater Detention Faeil/ties

Further /mproverncntsto 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.

WaterQualit),'Mitigation

The STIA Master Plan Update improvement projects are not expected to impact existing water
quality because (1) the quality of STIA runway stormwaterhas 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 urbanhighways; fecal coliform
from failing residential septic systems and adjacent farms; suspended solids and liner carried in
urbanrunoff; and increased levels of phosphorusand nim)gen from fertilization of cultivated areas.
These impacts are typical of an urban environment supporting an assot_.ent 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
runoffin 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(includingwetland mitigation) within 10,000 ft of active nmways. The Portsearched 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-fl exclusion area for wildlife habitat mitigation. Areas within these two watersheds that are
more than 10,000 ft 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 mitigationoff-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
currentlyabsent 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 l 1.9
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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enhancedbyreplacingnon-nativepasturegrasseswithnanveforested,shrubandemergentwetland
plantcornrnunide.s.

4.1.3 Replacement of Functions by the Mitigation Plan

Mitigationforunavoidableimpactstowetlandsproposedm thisplanmeetsorexceedsrequirements
tomitigateforlostwetlandareaandfunctions(SeeTable4.1-3).InMillerandDes MoinesCreek
basins,thePortproposestorestoreandenhancenon-avianhabitatwetlandfunctionsin25.21acres
ofwetlandsand_uatichabitat,providingmitigationfor"_impactsto18.37acres.Buffersassociated
withrestoredstreamsandwetlandsinthebasinwilltotalapproximately42 acres.Out-of-basin

mitigationattheAuburnmitigationsitewillconsistof creatingapproximately30 acresof new
wetlands,enhancing19.5acresofexistingemergentwetlands,andenhancingapproximately15.9
acresofforesthabitat.

Additionalmitigationtoreplacefunctionswillbe providedm theformof fundingfors-n-cam
enhancementandprovisionofextensivebuffersand m-basinwaterqualityand waterquantity
controlsonstormwaterrunoff.Thesemitigationactionsprovidefurtherassurancethatallwetland
functionspotentiallyimpactedarereplaced,andthereissignificantecologicalrestorationofthe
impactedwatersheds.

4.2 MONITORING PLAN AND CONTINGENCY MEASURES

Effectivemonitoring,adaptivemaintenance,and contingencyactionsareplannedtoevaluateif
performancestandardsaremet,andtocorrectdeficienciesifneeded.Monitoringandreportingof
monitoringresultsforagencyreviewand concurrencewillassurethatappropriatecontingency
actionsaretaken,and ecologicalbenefitsareultimatelyachieved.Thissectiondescribesthe
monitoringofmitigationsitesthatwilloccurovera 10-yearperiodtoverifythateachprojectis
meetingestabl/shedperformancestandardsandIx,,,itconditions.Themonitoringapproachforall
mitigationprojectsisdescribedhere.Specificmonitoringrequirementsforindividualprojectsare
includedm Chapter5 (on-site)and Chapter7 (off-site).Ifmonitoringdemonstratesthat
performancestandardsarenotmet,thencontingencyactionswillbeevaluatedandimplementedto
assurethatthedesiredwetlandfunctionsareultimatelyprovidedbythemitigationprojects.

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 instrearnhabitat 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,
andfi'equencyandsizeofpoolsm streams)willbe usedtoquantifysiteconditionsand allow
comparisonswithperformancestandards.
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Performance standards are measured using standard field techniques, arid are thus enforceable by
permittingagencies. Performancestandardsdeveloped 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 men.s-areswill be implemented following an
_._tive management approach, described in Section 4.2.2. The ,,4_ptive management approach
depends on momtoring dam to:

• Evaluate the locations andneed for contingency measures

• Develop appropriateconlingency measures

• Adapt contingency measures as necessary to meet performancestandards

• 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 comm_ction or survey activities. Pre-con.muction momtoring includes steps
such as emuring 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 suemm. In addition, groundwater hydrology
monitoring will be initiated in wetlands near the new embankment and borrow areasprior 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
measurestomaintainhydrologyinthesewetlands.

The Portwillalsomonitorallmitigationsitesduringconstruction.Constructionmonitoringis
essentialtoensurethatmitigationdesignsareimplementedaccordingtoplansandspecificationsin
thismitigationplan,and inthefinalcons_ctiondocuments.Constructionmonitoringwillalso
cnsurcthatconstructionactivitiesareconsistentwithfederal,state,and localpermitconditions.
Constructionmonitoringwillincluderegularandperiodicinspectionsoftheprojectsite,regular
meetingswithcontractors,andsitevisitsduringimplementationofcriticaldesignelements(e.g.,
divertingflowstothenew MillerCreekchannel).Inspectionactivitiesduringregularvisitswill
include,forexample,verifyingthatappropriatesedimentanderosioncontrolmeasuresareinplace,
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 -_cheduleare required
(as a result of new information about site conditions), they will be reviewed and approved by the
wetland acientist 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 consmaction are coordinated
with other site activities. Because mitigation construction will often be coordinated with Master
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Plan Update improvement construction activities, conslruction monitoring will also ensure that
Master Plan Update construftion-related activities do not result in impacts to mitigation sites. For
example, mitigation planting zones that areadjacent to Master Plan Update con.su'uctionsites (e.g.,
Miller Creekrelocation and South 154_ Street relocation) will be protected and monitored to ensure
that plants installed on the mitigation sites are not damaged or disturbed by Master Plan Update
consm_on.

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 cm'rt_tly
scheduled to take place at a minimum during years 0 (baseline), l, 2, 3, 5, 7, 9, and 10, and
monitoringreportswill be submitted to the agencies (i.e., ACOF..,Ecology) each year monitoring is
conducted.

Baseline monitoring d_t_ will be collected foUowing completion of mitigation construction. The
baseline momtoring 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-consm_tion monitoring methods, parameters to be measured, and
specific monitoring schedules for each of the mitigation projects are included in this document in
the individualsections describing each mitigation project (Chapters5 and 7).

4.2.1.2 Monitoring Reports

Baseline Monitoring Report

On completion of consm_ction for each mitigation pmjecL 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
consmlction. For example, record drawings will include the following:

• Final site topography

• Site boundariesand location of perimeter fencing and signs

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

• Photographs taken of the mitigation site from permanentreference points

• Locations of all monitoring sample points and/or wansects (e.g., vegetation transects and
plots, permanent photo points, groundwater monitoring 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
habitatfeatures 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 includingtherecorddrawingsofthe mitiganon site and locationsofmomtormg sampling
locations will be submitted within 60 days of the completion of the final planting for a given
mitigationsite.Thebaselinemonitoringreportwillbesubmittedwith/n120daysofthecompletion
ofthe final plantingfor 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
monitoringplans,methods,andschedulesdescribedinthisdocument.Regularmomtormg periods
forpost-constructionmonitoringwillbeinyears0 (baseline),1,2,3,5,7,9,and 10.Monitoring
reportswillsummarizethemonitoringinformanon collectedduringeachmonitoringperiod.
Reportswillalsocompareresultsfi'omeachmonitoringperiodtobaselineconditions,previous
monitoringyearresults,andperformancestandards,and discussanyrecommendedcontingency
actions.Momtoringreportswillbesubmittedby theendoftheyear(i.e.,December31*t)ofeach

monitoringperiod,or ata timemutuallyagreedupon by thePortand agencies.Monitoring
schedules specific to each mitigation project are included in the individual project descriptions m
Cl_pter 5 and Chapter7 ofthisdocument.

ReportingofHazardWildlifeMonitoringResults

Inadditiontoperformancemonitoringthatwillbe conductedspecificallyforthemitigationsites,
thePortofSeattleconductsregularmomtoringaspartoftheWHMP. Monitoringactivitiesand
resultsregardinghazardwildlifeintheareaofthemitigationprojectswillbe includedas an
attachmentto themitigationmonitoringreports.The purposeof thisattachmentwillbe to
documentthestatusofthermtigatlonprojectsneartheairportwithregardtohaTnrdwildlife.

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
momtored. The primarypurpose of momtormg groundwater levels in mitigation areas is to verify
thatgroundwater,whichmaintainswetlandconditionsonmostofthemitigationsites,ispresentand
continuestosupportwetlandconditions.The evaluationwillincludedetm-miningthatgroundwater
levelsandperiodsofsaturationaresufficienttosupportthewetlandplantcommunitiespresenton
eachsite.Monitoringwetlandhydrologym wetlandsadjacentto the MasterPlan Update
improvementswillbecompletedtoverifythatredirectimpactstowetlandhydrologydonotoccur,
andtoimplementcontingencyactionsiftheyarefound.

Permanentgroundwatermonitoringwellswillbeinstalledtomonitorseasonalgroundwaterlevelsat
eachsite.Thenumberandlocationofmonitoringwellswillbeestablishedfollowinganassessment
ofpost-gsadingsiteconditionsateachmitigationsite.However,wellnumbersandlocationswillbe
sufficienttoensurethatgroundwaterhydrologycanbemeasuredineachplantingzone,andinall
wetlandsateachmitigationsite.Welllocationswillbe surveyedandincludedon sitebasemaps.
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Final well numbers and locationswill be included m the record drawings. All momtoring wells will
be inst_ed by a licensed well drillerand recordedwith Ecology.

D_ths to groundwaterwill be measured monthly duringthe fi._ 3 years following completion of
gradingandthenseasonally(i.e.fourtimesa year)thereafter.Thesedatawillbe usedtoevaluate
thedepth,fr_uency,anddurationofinundation,and/orsoilsaturationon themitigationsites,and
determinewhetherwetlandhydrologyperformancestandardsarereelThese,¢_t_willalsobeused
to determineappropriatecontingencymeasurm ifperformancestandardsarcnotmet,and to
evaluateadaptivemanagementormaintenancemxxls.

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 Cr_k, and wetlands
downslope of the borrow areas. Master Plan Update improvements have been designed to avoid
andminimizeanyindirectimpactstowetlandhydrology,andhydrologyinthesewetlandswillbe
monitoredtoverifythatindirectimpactshavenotoccurred.

Surfacewaterlevelsand/orflowswillbemonitoredatsolectedmitigationsiteswhereflowratesor
theextent,frequency,ordurationofinundationarcimportantcomponentsofthemitigation(e.g.,
MillerCreekchannelrelocation,replacementdrainagechannels,Auburn open waterhabitat,
Wetland30nearBorrowArea3).Surfacewaterlevelswillbeevaluatedusingstaffgages.Surface
waterdepthsand/orflowroteswillbeme,amm_ duringregularmomtoringvisits.Flowrateswillbe
measuredusingdepthandvelocitymethods.

Wetland Indicators

Wetlands at eachmitigation site will be evaluatedto verifythattheseareascontinueto meet
jurisdictionalwetlandcriteria followingmitigation.Methodsconsistent 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

Vegetationmonitoringwillbe usedtodetermineifnativeplantcommunitiesareestablishedin
accordancewiththespecificperformancestandardsforeachsite,andtoprovideguidanceforthe
implementationofcontingencymeasureswhen necessary.A rangeofvariableswillbe evaluated,
includingpercentsurvival,canopycoverby strata,heightby strata,numberofvegetationstrata,
speciescompositionandrichness,evidenceofherbivoredamageordisease,recruiUnent(i.e.,the
numberofnewlyestablishingindividuals),andcanopycoverandnumberofinvasive,non-native
species.

Immediatelyaftercompletionofplantinstallation,thelandscapearchitectorwetlandscientistwill

inspectthesitetoevaluatetheplantedstockforoverallhealth.Ifnecessary,m-plantingwillbe
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 stratam each zone. P_.,,anent vegetation photo points, sampling plots,
and/or transects will be established m the field and shown on the record drawings. Vegetation data
willbe collectedtoestablishbaselineconditionson themomtoringsite.Recorddrawingsand
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baseline conditions establish a benchmark against which future changes in the vegetation can be
compared. The photo points win provide a visual representation of plant cover, species
composition, and general health.

The timing of the baseline monitoring will depend on conslxuction schedules, and subsequent
monitoring visits will be scheduled such that at least one full growing season occurs between
monitoringdates.Vegetationsamplingshould occur in the latespringor earlysummer (June
throughearlyJuly).A combinationofplotandplotlessvegetationsamplingtechniqueswillbe used
followingstandardvegetationsamplingprotocols('Kentand Coker1994).Vegetationsampling
plotsand/ortransectswillbe locatedtoensurearc@r_ar_ivesampleoftheentiremitigationsite
(i.e.,m eachplantingzone,inrepresentativelocationsthroughoutthesite).

Plantsurvivalisa key indicatorofthesuccessof naivevegetationestabfishmentand of the
maintenanceoftargetdensitiesonthemitigationsites.A minimum survivalrateof80percentfor

plantedstock(calculatedaspercentoforiginalindividualsplant_)willbe requiredforthefirst3
yearsofthemonitoringperiod.

Due tothedifficultyinlocatingandtrackingindividualplantsovertime,plantcoverratherthan
survivalordensitywillbe evaluatedfollowingyear3. Afteryear3,coverofnaivespecieswill
more accurately reflect the ultimate habitatconditions desired on the mitigation sites. After year 3,
performance standards will target a density and/or cover measure so that plant abundance can be
evaluated even if plant numbers cannotbe accuratelyestimated.

Naturalcolonizationonthemitigationsiteisanimportantmeasur_ofthesuccess ofthemitigation.
Plantsthatcolonizethesite(i.e.,recruitment)followingmitigationcon.cmlctionwillbe includedin
several of the variables used in the vegetation monitoring (e.g., density, species composition and
richnessmeasures, andpercent cover).

Wildlife

Portwildlife 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 from the hazard wildlife studies will be used to determine hazard wildlife use of the

mitigationarea,and any conflictswithFKA rezluirementsregardingwildlifeattractantsnear
airports.Momtoringactivitiesmay includeseasonalbirdcountstodeterminelevelsofuseand
presence/absenceofspocificavianspecies.Ifresultsofthemonitoringactivitiessuggestthathazard
birdsareusingthemitigationsite,correctiveactionsregardingplantingschemesand/orhydrologic
regimesmay beimplementedfollowingproceduresidentifiedm thewildlifemonitoringplan.Any
measurestocontrolh:_Tardwildlifethatarerecommendedasa resultofthismonitoringwillbe
reportedtotheagenciesm theregularpost-consmJctionmonitoringreportstoACOE andEcology.

Mitigationsimswillalsobe monitoredfornon-ba7_rclwildlife(e.g.,amphibians)duringannual
monitoringvisits.Wildlifewillbe evaluatedby assessingwildlifehabitatcomponents(i.e.,
vegetationstructure,diversityandcover,orhabitatelementssuchascoarsewoody debris),andto
determine if performance standards are met. There are no performance standards that reqmre
momtormg of wildlife use or populations. However, during monitoring visits, observations of
wildlife will be made and reportedrather than directly samplingwildlife populations.
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Cb.mnel Morphology. and last'ream Habitat

Channel morphology and _ habitat will be evaluated using standard methods in mrcam
ecology. (Hauer and Lamberfi 1996). These methods will be used to measure variables such as
channel profiles, cross sections, substrate size, type and amount of large woody debris, canopy
cover from riparian vegetation, and type and number of habitat features (e.g., undercut banks, side
channels, pools). Channel morphology and _ habitat features will be evaluated during
regularmonitoring visits, as well as following stormevents. In addition, biological momtoring will
be conducted m Miller Creek to evaluate changes in the Benthic Index of Biotic Integrity (BIBI)
over the 10-year monitoring period (Karr and Chu 1999). Visual inspections and photo
documentation will also be used to evaluate channel morphology, the stability of habitat features,
and evidence of erosion or scouring.

Sample Data Sheets

Sample data sheets in Appendix H show the general format and type of information to be recorded
during regular monitoring visits. These data sheets reflect typical me.asurtmcnts of hydrology,
wildlife, photographic documentation, plant cover, and plant growth that will be measured during
monitoring visits.

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 m
which mitigation sites are not meeting p_-formance standards, evaluate the reason(s) performance
standards are not being met, and design and implement appropriate contingency actions.

If necessary, the first step following monitoring will be to determine why performance standards are
not being met, and to identify key contributing factors (e.g., unusual drought, inadequate hydrology,
invasive species, small mammal damage). Once cona'ibuting factors are identified, appropriate
contingency measures to re'hove or ameliorate the contributing factors will be designed and
implemented. Effects of contingency measures wil] 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 conting_cy
actions, as well as the results of implementing specific contingencies will be fully documented and
reported in the regular post-consm_ction monitoring reports. Additional information is provided in
the following sections on the w_I management strategy for all mitigation sites and the relationship
of the _ COSDA2000) to the mitigation sites in the Miller and Des Moines Creek basins.

4.2.2.1 Maintenance and Contingency.

The mitigation projects are designed to be self-sustaimng over the long t_,, and arc not anticipated
to require significant routine maintenance following the 10-year monitoring period. However,
during the monitoring period, some maintenance actions will be required on the mitigation sites.
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Both routinemaintenancetasks (e.g.,maintainingirrigationsystem) and adaptive

management/contingencymeasures(e.g.,weed management,replacingplants)willbe required
duringthe momtoringperiod to ensure that overall objectives and goals aremet

Routine Maintenance

Routinemaintenancewillincludemaintainingtemporaryirrigationsystems,repairingor
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 fn_t year following planting, the landscape
conwactor will be responsible for enwa-mgthe health of planted _ and for replacing dead or
severely stressed plant material. After the first year, the Port will be r_ponm'ble for maintaining
plants and willreplace planl_ as needed based on performance standards and consistent with
specified conlingency 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,thePort may remove thesetreestoconformwithFAA mandatesregardingah_iafisafety
and bird hazards. In this eventuality, the Port willreplacetheseplants with small trees or shrubs,
consistent with the WHMP.

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 lO percent cover at
momtoring year lO. Additional weed control methods arediscussed 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 term. Maintenance will contnue as needed for
as long as the compliance monitoring period (i.e., at least lOyears).

4.2.2.2 ContingencyMeasures

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 subrmtted 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
Chapter5 and Chapter 7 of this document. The Port will consult with ACOE and Ecology prior to
implementing any additionalcontingency measures that may be required, but that are not included
in thisdocument.

Conu'ol ofinvasive non-native plant species will likely requirecontingency measures on most of the
mitigation sites during the first several years following ¢onsU'uction. Specific control mcasur_ will
depend on theinvasive species of concernand site conditions. The Port will usean integrated,
adaptiveweed managementstrategytoconn'olmvasivenon-nativespecieson themitigationsites.
ThisstrategyisexplainedinSection4.2.2.4.
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4.2.2.3 Wildlife Hazard Management

Momtormg andmaintenance/contingency aclions for the in-basra mitigation areasadjacent to STLA
willbecoordinatedwiththePort'sWHMP. Regularreportsontheresultsofmomtoringforhazard
wildlifeatthemitigationsiteswillbe includedinthemitigationmonitoringreportssubmittedto
regulatoryagencies.

The mitigation and implementation plans have been designed to be consistent with the FAA-
approved WHMP, while providing for the restorationof wetland and stream functions potentially
impacted by the project. Because the specific requirements of the WHMP (e.g., choice of plant
species) were incorporated into the mitigation designs to avoid wildlife hazards at the mitigation
sites, it is not anticipatedthat alterationsto the mitigation sites will be necessary to comply with the
requirements of the HMP. The Port will monitor the mitigation sites regularly as part of its
routine hazard wildlife monitoring program. Activities on the mitigation site for the purposes of
wildlife hazard management would be consistent with permit conditions. The mitigation
monitoringreportswillidentifyhazardwildlifemanagementactivities(ifany)on themitigation
sites.

In the event that the FAA determines that the mitigation measures have created a wildlife hazard to
aircraftbasedon informationobtainedfromthewildlifemonitoringprogram,thewildlifeb:_7_rd
willbeaddressedaccordingtotheWHMP. Theprocesswillbeasfollows:

• TheFAA willconsultwiththeUnitedStatesDepartmentofAgriculture- WildlifeScience
Division(WSD).

• TheWSD willrecommendalistofstrategiesthatcanbeusedtoeliminatetheproblem.

• ThePortandWSD willimplementtheswategiestoeliminatethehazard.

• Implementationwillbe consistentwiththewildlifeb:_7_rd,anddependingon thenatureof
theaction,agencieswillbeproperlynotified.

4.2.2.4IntegratedWeed Management

An integratedweed managementstrategywillbe usedatallmitigationsitesthatwillallowthe
successfulestablishmentofnativevegetationand preventlong-termdominanceof thesiteby
invasivcandnon-nativeplants.5Thegoaloftheweedmanagementplancanbe accomplishedby a
combinationofthefollowingsteps:

• Reducingexistingon-sitesourcesofmvasivenon-nativesbymeasuressuchasstrippingthe
soilsurfaceto removeaboveand below-groundplantparts,mowing and/orapplying
herbicide

• Plantingrapidlygrowingnativespeciesthatwillquicklyestablishcoverandshadeon the
mitigationsitetoreduceweedinvasionintheshort-term

The plan assumes dmt complete eradication of non-native plan_ especially mvasive non-native plants, is not poss_le
because the rmugation sites are mmmmded by large sources of non-native seeds. A variety of bird species are also
expected to unpon native and non-nauve plant species to the sites. The presence of some non-native species will likely
bea permanentfeatureofthemmganon sZzes.
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• Using hydroseed/mulch to establish an initial "weed barrier" to provide initial plant cover on
the site, andreduce colonization by mvasivespecies

• 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

Controlof mvasive plants will be most impormm 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-g_proved herbicides. Use of herbicides will be minimized. However, limited
herbicide use in combination with other control methods may be necessary to conu'ol some of the
aggressive mvasive species likely to occur on the site (e.g., Himalayan blackberry [Rubus discolor],
reed canarygrass [Phalaris arundinacea ]).
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5. IN-BASIN MITIGATION PROJECTS

This chapter describes in-basra mitigation projects that are designed to restore and enhance physical
and biological functions in Miller and Des Momes Creeks and nearby wetlands. The Port will
provide on-site (i.e., m-basin) mitigation m both the Min_ Creek and Des Momes Creek basins to
compensate for unavoidable project impacts to wetland, _ 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 suv,arn functions. Elements of the mitigauon
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.,
insu'eam aquatic habitat and riparian habitat).

Themitigationplanwillresultinincreasedfunctionalperformanceofthewetlands,streams,and
stream buffers in the mitigation sites relative to their degraded existing conditions. For example,
wetlands currently dommat_ by non-native ornamental vegetation and tuff grasses will be restored
to forested systems containing a greater diversity of native species and habitats. Along Miller and
Des Momes Creeks, water storage, nutrient and sediment retention, instrearn habitat, and non-avian
wildlife habitat functions will all be improved relative to existing conditions.

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

Miller Creek Basin

Vacca Farm Mitigation: Miller Creek Relocation (Section 5.1.1), Vacea 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 hastreamHabitat Enhancements (Section 5.2.2)

Drainage Channel Replacement (Section 5.2.3)

Restoration of Temporary Construction Impacts (Section 5.2.4)

Des Motnes Creek Basin

Tyec 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 Vacca Farm site. Section 5.2 describes mitigation projects to restore and enhance
wetlands and riparian buffers along a 6,500-fl reach of Miller Crc_k, and to enhance instream
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habitat along this reach. In addition, mitigation actions to r_tore wetlands t_xtporarily impacted by
consu'uction the design and replacement drainage channels (Section 52) 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

enhanceexistingwetlandson theTyce ValleyGolfCourseand toenhancetheriparianbufferalong
sectionsofDes Moin_ Cr_k. Planstominimizeandmitigatepotentialindirecthydrolo_'impacts

towetlandsneartheborrowareasarcalsoprovided.

For eachmitigationprojectdescribedinthischapter,themitigationplansareorganizedfollowing

Ecologyguidance(Ecology1994).The mitigationplan,goals,and objectivesareintroducedfirst,
followedby a descriptionof the projectsite,(mistingecologicalconditions,the rationalefor

selectingtheproject,and any constraintson thepropos_ mitigation.Nextthemitigationdesignis
describedindetail,with rd_-nce to figuresand theplanshe_.sm App_adicesA throu_ E.

Performancestandards,monitoringschedules,and maint_aanceand contingencymeasures

necessaryto ensuremitigationsuccess,aredescribedn_t. The finalsectionforeach project

describesthe specificconstructionsteps,methods,and sequencingrequiredto 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, farmed wetlands, prior converted croplands, and riparian and upland buffers

on the site (Table 5.1-I; 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 m the Vacca Farm area have also been
designed to reduce the potential wildlife hazards that currently exist on the site, consistent with FAA

Advisory. Circular 150/5200-33. The major mitigation elements for the Vacca Farm site include the
following:

• Relocation ofa channelized portion of Miller Creek

• Restoration of natural channel morphology and in._eam habitat to the relocated reach

• RestorationandenhancementofriparianbuffersalongMillerCreek

• Restorationandenhancementoffloodplainwetlandson theVacca Farm site

• Restorationand enhancementofuplandbuffersaroundtheVaccaFarm site

• Restorationand enhancementofwetlandanduplandbuffersalongtheLoraLakeshoreline

• Removal of bulkheadsfrom the Lora Lake shoreline,and restorationof a more natural

shorelinealongthelake
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Table5.1-I.Summary.ofwetlandmitigationareasatVaccaFarm.

M_ptJou Aru atVaecaFarm WetlandAm (acres)

Wetland Restoration 6.60

WetlandEnhan_t

Wetlands (Al. Ala. A2.,A3, A4) !-59

FarmedWetlands (I, 2. 3, 9, !0, 1! ) 0.73

Lora Lakeshoreline 0.32

Lora Lake aouarJchabitat 3.06

Sub(oral 5.70

BUffeTEnhancement

Des Momes Memorial Drive Buffer 1.54

Srm_ Buffer 3.04

LoraLake Buffer 0.27

Subtotal 4.85

Total Restoration Am 17.1_

5.1.1 Miller Creek Relocation ud Channel Restoration Plan

To accommodatethe¢mbanlmlentforthethirdrunway,theRSAs,andtherelocationofSouth154th
Street,approximately980 ItofMillerCreekwillbe realignedand relocated.The new stream
channelwillbe consu'uctedapproximately200ftwestoftheexistingchannel,throughtheVacca
Farm site.Thechannelreachtoberelocatedhasbeendredgedandstraightened,lackscomplexity
(e.g.,straightuniformchannelbed,noundercutbanks,nosidechannels,no pool/rifflemorphology,
uniformsiltysubstrate),therearcfewinsuv,am habitatfeana-_(e.g.,no largewoody debris,no
poolsorbackwaterareas),andtheriparianvegetationprovideslittleshadeororgamcmattertothe
channel.

Relocatingthestreamwillincreasethechannellengthtoapproximately1,080ft.A low-flow
channelwillmeanderwithinalargerhigh-flowchannel,andthenew channelwillincludeinsu-cam
habitatfeatures{e.g.,largewoody debris).The channelwillbe designedtobe connectedtothe
floodplainby overbankfloodingwithapproximatelya l-yearreturninterval.Channelbankswillbe
plantedwithnativeshrubplantcommumtiesand thenew channelwillhavea nativeforested
riparianzonetoamelioratewmerquality,andprovideshadeandlargewoody debris.

5.I.I.lGoals,Objectives,and DesignCriteria

The overallgoalsofthisplanaretoprovidea new,longerstreamchannelwithenhancedhabitat
featuresandamorenaturalchannelmorphologycomparedtotheexistingchannelthatwillbe filled.
ThechanneldesignisconslramedbytheexistinghighandlowflowconditionsinMillerCreekand
theverygradualslopeofthechannelthroughthisreach.The goalsofthedesignarefocusedon the

needfortherelocatedchanneltocontinuetoconveybaseflows,tomaintainsufficientdepthsduring
summerlow-flowperiodsforfishpassage,topreventdepositionoffinesandscouringtomaintain
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fish habitat, and to allow flood flows greater than annual peak flows to overtop the channel banks

and flow onto the floodplain. Specific goals for the design of the relocated channel me:

• 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 from 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 S.I-2). Specific performance standards, monitoring approach, and contingency
measures for the channel relocation are discussed in more detail in Section 5.1.I.I0.

Table5.1-2.Mitigationgoals,designobjeetive_anddesigncriteriafortheMiller Creekrelocationproject.

Goals and Design Objectives Design Criteria

Goal 1: The stream willcontinueto provide base flow conveyance

Provideflow depthsto allow fish Conslructlow flow channel8 feet widewith 1:1slopes and0.5 ft
passage,preventfishstranding, deep to conveysta,mer base flows.
andprovide habitaT. Consm_ high flow channel32 feet, side slopes of2:l (typical)

fromdepthsof 0.5 to 1.0 ft to providecapacity forwet season
base flow.

Goal2: Lowflowvelocity,shouldminimizefinesedimentdeposition

Minimizesedimentationwith The channelcrosssectionwillprovidean averagedryseason base
mmunumflow velocity, flow velocitydmtmgreaterthanthe silt _rt velocity (0.7

f't/sec).

Designa mmnd channelwith stablegravel bouom.

Minimizechannelscouringat the Channelflow velocitycannotexceed the gravelmovement
max)mumdesignflow velocity, velocity (4 fl/sec) forthe lO0-yearflow.

Goal 3: The channelwill accommodatepeak flows,includingthe 100-year flow

Accommodatethe 100-yr-peak Flowsgreaterthanthe annualpeak flow will overtopthe channel
flow. andmtmdatctheadjacentfloodplainrestoration.

Goal 4: The new channel will provideenhanced fmhhabitat

Provideenhancedfishhabitat Providea naturalchannelconfiguration.Increasechannellength
withoutfish passagebamers, byabout10percentanda meanderinglow flow channel.

Providehabitatfeatures,mchidmgmsueamfeaturessuchas
deflectorsandoverhanginglogsas neededto rnaxm'azeavailable
habitat.
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Table5.1-2. Mitigationgoals,designobjectives,anddesipcrtterimfortheMilkerCreekrelocationproject
(continued)-

C_-k and_--_-_nObjectives DesignCriteria

Goal5: Thechannelwillreplaceandenhancer/parianhabitatfukGuu

Provideriparumhabitat Provideamminmm50ftvesem_l bufferontheeastsideof thechannel.

Establishnauvevegetationalongrh=nnelbanksandtheriparian
zoneof thenewchannel.

Goal6: Thechannelwillnotanractwildlife
Denselyplantwoodyvegetationalongthenewchanneltocover
openwaterandreduceuseof theareaby waterfowl.

5.1.1.2 Ecological Assessment of Miner Creek at Vscca Farm

Overall conditions in the Miller Creek basin are described in Chapter 2. In this section, existing
conditions at the Vacca Farm site relevant to the mitigation design are described in more devil.
Miller Creek originates north of SR 518, flows south through the Miller Creek detention facility
alongthesoutheastsideofLoraLake,andthensouthalongtheeasternedgeoftheVaccaFarm site.
The MillerCreekdetentionfacilitydetainsandstoresfloodwatersfi-omtheupperreachesofthe
MillerCreekbasraduringperiodsofhighflow.VaccaFarm sitsina broad,flatvalleyofalluvial
sands,silts,andpeatsoilslocatedsouthofLoraLake.ThroughtheVaccaFarm site,portionsof
MillerCreekhavebeenchannelizedandstraightenedtoimprovedrainageon thesite.From the
VaccaFarm site,MillerCreekcontinuessouthandwestthroughresidentialareasandultimately

ernptiesintoPugetSound(seeFigure2.1-2and2.2-I).

TheMillerCreekchannelbetweentheMillerCreekdetentionfacilityoutlettoSouth156thWay has

beendredgedandstraightenedtodrainwetlandsforfarmlandreclamation.Topographicconditions,
peatsoils,andseasonallyhighwatertablesalongthisreachindicatethatthisareawas historicallya
wetland.Thechannelcurrentlyoverflowsitsbankswithatleasta 2-yearfzcquencywithfujiflow

velocityof 1.711persecond(seeFigure2.2-2)(FAA1996).Frequentfloodingisprimarilythe
resultoflimitedchannelcapacity,inpartduetochannelslope.

MillerCreekisapproximately4 to1011wideand2 11deepbelowtheoutfalloftheMillerCreek
detentionfacility.ThebankislinedwithlargerocksintheuppersegmentsnearLoraLake,andthe
channelhasa verysiltysubstrate.ThesectionofthestreamwithintheVaccaFarm sitethatwillbe
relocatedisa ditchedreachwitha siltybottomsubsn'ate.DownstrcarnofSouth156thSI]'eeLthe
channelcontainsnaun'almeandersthatvaryfi'omapproximately5 toI0 11inwidthandthesubstrate
consistsofareasofsandandgravelwithsomesilt.

A sidechannel(ditch)m theVaccaFarm siterunsparalleltoandwestofthemainchannelThe
sidechanneldoesnotdrainrunofffroma distinctsubbasinareanordoesitprovideadditional
channelcapacitytothemainchannel.Rather,itprovidespositivedrainagefora portionofthe
relativelyflatfarmlandlocatedwestofMillerCreek.
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Hydrology

Urbanization and development of the watershed have led to increased runoff rates and volumes that
have contributed to erosion and downcutting. Increased erosion and downcutfing have also resulted
in sedimentauon and habitat degradagon in the low-gradient areas ('FAA 1996). In 1990, King

Coun_ consu_ctcd _¢ Miller Creek detention xeacil_tyto alleviate some of these impacts(seeFimare
1.3-1).

Since 1982, King County Surface Water Management (KCSWM) has momtored flow rates at the
outlet of the Miller Creek detention facility (KCSWM 1994). The available flow dam provide a

good record of base flows, normal wet and dry sea_n 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 l0 percent of the time. Flows during the dry season and wet season are shown
in Table 5.1-3. Table 5.1-4 summarizes dam for flood frequency estimates in Miller Creek at the

Miller Creek detention facility.

Table 5.1-3. Estimatedbase flowrates at theMiller Creekdetentionfacility,outletstructure.

Season FlowRate (cfs)

Dry(May- September) 0.5

Wet (October- April) 5.0

ApproxxmateAnnualPeak 40.0

Source: KCSWM(1994)

Table5.1-4. Floodfrequent"estimatesfor Miller Creekat the Miller Creek detentionfacility control
structure.

Return Period (years) Peak Flow Rate (efs)

1.01 21

I.I 1 40

2 75

I0 125

20 141

50 161

100 175

Source:MontgomeryWaterGroup(1995)

Existing Fish Habitat

Historically, Miller Creek supported anadromous fish runs of coho salmon (Oncorhynchus kisutch),

chum salmon (O. keta), and sea-run cutthroat trout (O. clarki clarki), as well as resident populations
ofpumpkinseed sunfish (Leponis gibbosus), sculpin, and cutthroat trout (FAA 1996). A qualitative
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electrofishing survey conducted m Au_-t 1996 identified cutthroattrout,pump"kin_ sunfish, and
• . • Illthree-spree sucldeback (Gasterosteus ocu/eatus) m reaches between South 160 Strec and the

outlet of Lake Reba (Aquatic Resource Consultants 1996). One coho smolt was captured
downstreamof the culvertunder South 160mStreet duringa 1996 electrofishing survey. In addition,
threecutthroattroutwere foundnorthof a natural waterfallabove South 160mStreet during another
electroshocking study on November 10, 1998 by Paramea-ix,Inc.

The stream currentlysupportsa small coho salmon run maintainedby annual releases of hatchery-
rearedfingerlings raisedby the Des Moines Chapterof Trout Unlimited (FAA 1996; Hillman et al.
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 projec_ on fish species recently listed under the Endangered Species Act (ESA)
(Pammetrix 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
riparianwetlands, reductionof the availabil/ty 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 stormwaterrunoff resulting in increased bank erosion,
and downcutting. These factors have contributed to a general lack of (I) instream cover, (2)
available low- and high-flow habitat or refuge, (3) available spawning habitat in the basin, (4)
habitatcomplexity, and (5) high-quality water (KCSWM 1987; and FA.A 1996).

Natural,unalteredstream reaches in the Miller Creek basin areessentially nonexistent, while major
portionsofthemainstemandassociateddrainageditchesarechannelizedorotherwisemodified
(KCSWM 1987).The portionof thestreamcrossingtheVacca Farm site,whichhas been
channelized,lackswoodydebris,andprovideslimitedhabitatcomplexity.Thisreachisdominated

by low-velocityflows,and excessivesedimentation,whichappearsto be partiallycausedby
agriculturalrunoff. FAA (1996) es_nated that 10 tons of sediment are transported to the stream
annually from approximately 11 acres of adjacent agriculturalland. These factors contribute to the
lack of pools, and therefore a lack of refiagiafor fish duringhigh-flow events.

Several natural and man-made barriersappearto limit fish access to the upper basin; however, they
arenot barriersunder all flow conditions. The most prominent barrieron Miller Creek is a natural

8-fi-high waterfall about0.2 mile upsueam of South 160mStreetthat restricts upstream fish passage.
Several corrugatedmetal and concrete box culverts, such as a culvert located at South 160mStreet,
appear to be barriersunder certainflow conditions.

These bamers, combined with habitat availability, likely contribute to the current fish distributions
in Miller Creek; saimonids occupy primarily downstream reaches while other species occur
upstream. Recent studies (FAA 1996; Hillman et al. 1999) have found that suitable coho salmon
spawrung habitat and evidence of coho salmon spawning is limited to the areadowns_-eam of First
Avenue South, while suitable cutthroat trout spawning habitat was scattered in small patches
between South 156mWay and First Avenue South. Areas upstreamof FirstAvenue South consisted
predominantly of a fine silt and sand subs'u-ate,which is more suitable habitat for the non-salmonid
fish species that occur there.
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Kxi_ting Riparian Vegetation

Downstream of the Miller Creek detention facility, about 200 linear ft of the stream are bordered by
smalltreeand shrubriparianvegetation.Riparianvegetationconsistsofstandsofredaldersaplings

(AInusrubra)withan underszoryofhardback(Spiraeadouglasii),Himalayanblackberry.(Rubus

discolor),and fieldhorsetail(Equiaetumarvense).

Throughoutmost of the Vacca Farm site,riparianvegetationassociatedwith MillerCreek is

typicallyanarrowbandlessthan50 R wide. Riparianvegetationisdominatedby reedcanarygrass
(Phaiaris arundinacea), climbing mgh_hade (Solanum dulcamara), and introduced grass species.
Scattm'ed throughout this area are black cottonwood (Populus trichocarpa), and willow (Sai/x spp.)
trees and saplings. This narrow band of low-quality riparian vegc_ion separates the stream from

the adjacent cultivated farmland.

5.1.1.3 Ownership

PropertyattheVacca Farm siteand alongLoraLake neededforthestreamrelocationhas been

purchased by the Port as part of the larger property acquisition program for the proposed Master
Plan Update improvernenzs.

5.1.1.4 Rationale for Selection

The Miller Creek relocation mitigation provides the opportunity to restore both high quality stream

habitat and floodplain wetland 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 fi'om its original location within the floodplain at the Vacca Farm site to
increase the amount of floodplain suitable for fanmng. The original channel was moved to the

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 riparian vegetation provides little shade or organic matter to the channel.

Relocation and restoration of channel morphology 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 mstre,am habitat. In addition, the connection
between channel and floodplain wetlands will be restored to the extent possible, while avoiding the

creation of new hazard wildlife attractants near 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.

NaturalReJourceMinganon Plan 3-8 December2000
Seanle-Tacomalnternanonal Airport 536-2912-001(03)
Master Plan Update c:_r_,,.,_,c_._J..ps.,ol_J_,._,_oHaa_c.,._._w_,._

AR 048687



5.1.1.5 Constraints

RelocationofMillerCreek must occuron-siteinproximityto theexistingchannel. The Vacca

Farm siteisnearlylevelwithonlya few feetofgradechangefi'omnorthtosouth.The alignment

forthenew channelhas beendesignedto facilitatemeetingdesigncriteriaforflow and velocity

giventheexistingsitetopography.Meetingthesecriteriarequiresthattheshy.amrelocationreach

be as short as possible to ensure that the maximum channel slope is maintained. The length of the
relocated stream reach cannot be mereased 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 embtmkmenL The buffer width between the
relocated stream and South 154th Street is constrained by the maximum length of the new stream
channel (Figure 5.1-I). Constraints on the channel design are described in detail in Section 5.1.1.6,
Channel Relocation Mitigation Design.

No otherapparentconstraintsoutsideofthePort'scontrol couldaffectthesuccessof thestream

relocation.No plansexistto changethe MillerCreek detentionfacility'soperationprocedure.

Stormwatermanagement isnow plannedtooccurinnew facilities(i.e.,vaultsand/orponds 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 m elevation along the new reach. The corresponding channel
bottom width was det_,,,ined and adjusted until the minimum flow depth (0.25 fl) 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 (m 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 detain'wring base flow, annual peak flow, and 100 year flow conditions were
estabtished from data gathered by KCSWM. These flow _r_ were determined from dat_ gathered
at the outlet of the Miller Creek detention fitcility (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 exlreme flows during near-record events. Design criteria for
base flow and annual peak flow conditions were established from these data (Table 5.1-5).
Statisticalanalysisof the flow monitoringdatawas notconducted.

Table $.1-5.Estimatedflow rat= for MillerCreekdmna¢l demgn.

FlewRegime FlewRate(efs)

Dry seasonbaseflow 0.5
Wetseasonbaseflow 5

Stor_ow 10

Annual peakflow 40

2-yearpeakflow 75

IO-yearpeakflow 125

100-yearpeak flow 175

Source:MontgomeryWaterGroup(1995);withaddmmaldata,k,,=t,il=dbyPa.mmeu_

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 frequencies up to the
100-year flood (Table 5.1-6). The flood return frequencies were calculated assuming that the Miller
Creek detention facility detention system and control gracun'e is in place. The calculated flow rates
appear to be consistent with the flow momtoring dot,, 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
increased flows.

Table$.1-6. Flood frequency,estimatesfor MillerCreekat theMillerCreekdetentionfacilitycontrol structure.

ReturnPeriodLvears) PeakFlow Rate (cfs)
1.0l 21

1.11 40

2 75

10 125

20 141

50 161

100 175

Source:MontgomeryWaterC_noup(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 features will be designed, factors such as flow rate or average channel slope
cannot be modified. The following sections discuss the design parameters that apply to all channel

segments, and the proposed channel configuration for each segment

Flow Velocity,

Channel flow velocity is the primary variable influencing 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 substrate larger than small gravel.

The relationship between flow velocity and sediment _n velocity 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 detean_ne the size of su-eam subswate 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. Preventing gravel movement in the new reach will prevent scouring of the subswate.

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 I,I 18 fi
for an average channel slope of 0.22 percenL The approximate elevation at the point where the
relocated s_arn rejoins the exisling channel is 260.0 ft. However, the natural land slope along the
proposed stream channel doe,s not drop continuously. Due to the small vertical drop over the
relocated segment, a relatively uniform grade is proposed for Miller Creek.

Channel Flow Depth

Given the goals for fish habitat, desired substrate characteristics, and su'eam hydrology, flow depth
standards have been determined. These flow standards are: (1) a dry season water depth of at least
0.25 ft; (2) a wet season water depth of I 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 m the project are_ 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 greater than approximately
40 cfs. The floodplain and floodway are designed to convey the 100-year flows of 175 cfs.
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Channel Bottom Width

The channel bottom width for the relocated channel is largely controlled by the mimrnurn Iow-riow

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 I0 fl
meets the design criteria for mimmum flow depth+ Thus, a low-flow channel between 4 and 10 fl
wide will maintam a minimum flow depth of 0.25 fl during summer low flows to allow fish passage

while conveymg wet season base flows (Figure 5.1-3).

Channel Roughness and Side Slopes

Channel roughness,describedby usingManning'sroughnessfactor(n),is a key factorin

detz,iRningchannelcapacity.The Manning'schannelroughnessfactorfora naturalstream
channelwitha gravelorstonybottomand limitedinstrcamveg_nion is0.0035.Thisfactorwas

usedforcalculaungchannelcapacityfortherelocatedreach.The MillerCreekrelocatedchannel

willconsistofahigh-floworbenchareaand alow-flowchannel.The low-flowchannelwillhave

an 18-to2A-inch-deepgravelstreambed,and willbe generally4 m 10flwideby 6 inchesdeep. It

willmeander withinthe32-fl-widehigh-flowchannel,forminga channelmigrationzone (see

Fignre5.1-3).The low-flowchannelisdesignedtoconveybaseflowsand toovertopitsbanks

approximatelyoncea yearduringannualpeakflows(i.e.,betweenapproximately20 and 40 cfs).
The annualpeak flowswillbe accommodatedwithinthe32-flhigh-flowchannel.Flood flows

greaterthantheannualpeakflows(i.e.,greaterthan40 cfs)willoverflowthesuearnbanksontothe

floodplain.

The new channelislocatedinanareawithpeatsoils;however,thechannelwillnotbe cons_cted

directlyin peatsoilswithoutbank stabilization(seeFigure5.1-3).The streambankswillbe
constructedusingblendedsoilsand gravelswrappedinan erosioncontrolfabric.The toeof the

channelbankswillbe protectedby installationofprefabricatedlogsmade ofdensecoconutfibers

wrapped in erosion control fabric. This construction method provides immediate erosion protection
whilealsoprovidinga rootingsubstratethatwillfacilitaterevegetationof thebanks. The area

adjacenttothechannelbankswillbeslopedtowardthechannelat2 to10percentgradeforpositive

drainage.

The sideslopesofthelow flowchannelwillbc l:l,which isrequiredtomaintainminimum flow

depthsof0.25flforfishpassage.Thisdesignwillalsoallowsome minorundercuttingofchannel

banksovertimetoincreaseshelterforfish.Low flowchannelsofnaturalstreamsinthePuget

SoundregiontypicallyhaveverticalsideslopesCRosgcn1994;Montgomery and Buffington1993),

and thedesignthusmimicsnaturalstreamchannels.The sideslopesofthenew channelwillbe

stabilizedwithbioengineeringandtheplantingofnativevegetation(i.e.,primarilywillowstakes).

The low channelgradientand designofthelow-flowchanneltooverflowintothelargerchannel
duringstormsgreatlydecreasethelikelihoodoferosiveflows.
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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 meanderingis limited by the need to
maintain a minimum channel slope to meet flow velocity goals.

Sewer Line Relocation

Relocation of Miller Creek (design and consmwfion) will be coordinated with the realignment of
the sewer line required by the relocauon of South 154 _ Sn-eet. The sewer line will parallel the new
mad alignment (outside of the mitigation site boundary) and will cross under the new channel (see
Figure 5.1-I). The sewer line will be approximately 4 fl below the invert of the new channel. The
trench in which the server linelieswillbebackfiUed with compamexl fill mazaial that will provide a
stable surface over the sewer line. The Port has analyzed the need for _Iditional stabilization below

the new channel to protect the sewer line and the channel. This analysis indicates that because of
thedepth of the sewer line, the flat topoBr_phy of the she, 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; m-cam velocities are low

in this portion of the re'earn, 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 downcut6ng.

The 20-fl easement for the relocated sewer will be located outside oftbe mitigation site boundaries,
except where the line crossesunder the slxea_. A maintenanceaccessroad w/ll 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 & Sheet C2).

Wildlife Considerations

Design and implementation of mitigation for STIA must meet flight safety issues and FAA
requiremenLs. Collisions between birds and ah-(.,_ are a serious safely issue. Open-water areas,

wetlands, and tall uees can create an aviation hazard by atu-acting waterfowl, small flocking birds
(such as European starlings), and raptors. Fish can also attract birds, such as raptors or herons, that

pose baT_rds to aviation. When these habitat features are within 10,000 fl of airport runways, the
potential for collisions with ai_-vafl can be serious. For these reasons, mitigation projects within
1O,000 fl of STIA runways are designed, where feasible, to reduce existing wildlife hazards and
avoid crea6ng new hazards.

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

• Shading to minimize temperature increases during the summer

• Higher velocity riffles to maintain oxygen levels and reduce sedimentation

6 -

Whilecoho salmonmmyfindstumblerearinghabitatm thisarea,flowconditionsme notamicipatedto be mimble forspawningcoho.
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• Placement oflogs, rocks, or other structuresto provide refuge

• Shading of the channel with native vegetation

Channelshadingwill enhancethe streamhabitatand also decreasethe stream's visibility to birds of
prey (e.g., herons,raptors)thatwould use the s;reamto collect food. Riparianvegetation will thus
help reduce potential wildlife hazardsalong the channel. The following sections describe how the
streamdesign will meet cutthroat;routhabitatcriteriaand FAA requirementsfor aviation safer,.'.

lnstresm Habitat

The insu'eam habitat criteria used in the relocated channel design are based on general habitat

requirementsof the resident salmonid cutthroattrout andcoho salmon, which could potentially use
the site. Although anadromous salmonids have not been observed in the proposed impact areas,
residentcutthroattroutarepresent. These criteriaareused to provide the highest quality fish habitat
possible. Designing the relocated sue,am to meet habitat requirementsof salmonids helps ensure
that the best possible fish habitatis created.

In general, salmonids require cool, well-oxygenated water, spawning gravel that is free of
accumulatedsilt; andabundant inane.amcover forhabitat. In addition, because habitatrequirements
vary as life stages change, habitatcomplexity within the streamis also necessary. General physical
habitat requirements include access to critical habitat features, stable flows, appropriate stream
subswate,and riparianand instrearncover.

Salmonids requirecover provided by such features as undercutbanks, logs, boulders, deep pools,
and overhanging riparianvegetationfor feeding, hiding, and resting. In addition, these featureshelp
stabilize streambmks 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 s;ream section will be provided by the
minimum design depthrequirements(i.e., 0.25 fl duringdryseason base flows). Accessible habitat
includesprotected areas (i.e., low-velocity pockets) duringhigh flows. The channel is also designed
to avoid habitatfeaturesthatcould cause strandingproblemsduringlow-flow conditions.

This mimmum depth requirement should allow fish access to habitat throughout the length of the
channel, thus limiting swandmg problemsduring low-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
incorporatedinthe designwillhelp maintainrelatively stable flowvelocities throughoutthe range
of flows expected in the new channel.
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Stream Substrate

Cutthroat trout require stable gravel and sand substr=_t__largely free of accumulated silt for

spawning and during early rearing life stages. This subswae 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 natmally accumulate sand over lime. The flow velocity criteria for the channel were
set to maintain suitable substrate for fish by _inimi_ing the accumulation of fine-grained material in

the channel during low-flow periods and prevmdng excessive scouring of the subsume 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 Conveynee

The 100-year floodplain elevation and floodway delineation in the proposed project area were
determined by FEMA when the Flood Insammce Rate Maps (FIRM) were prepared. The proposed
channel capacity was checked for the 100-year flow rate peak capacity. No "m_p,acts 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 mad but no mitigation credit

will be sought for this area (Appendix A, Sheet CI.1).

5.1.1.7 Implementation

Consta'uction 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 construction season (i.e., summer)
following granting of the p_-_i_its 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. Consmmtion of the channel relocation will be

coordinated with construction of the third runway, South 15,4th Street/South 156 _ Street relocation,
the sewer line relocation, and construction of Vacca Farm floodplain projects. A detailed
description of implementation, construction methods, and commction steps for the Vaoca 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 documenL Detailed performance standards and contingency measures
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for the Miller Creek channel arc included m Table 5.1-7, which summarizes l_-formanc, e standards
and monitoring methods and param_ers for all of the Vacca Farm mitigation projects. The general

monitoring schedule for the Vacca Farm projects is provided in Table 5.1-8. Monitoring of the new
channel includes routine inspections and emergency inspections following major floods.

HydrololLv and Hydraufies

The effectiveness of the relocated stream will be evaluated in several ways. Because erosion and
sedimentationaretheprimaryindicatorsof_ hydraulicconditions,theyaxethecriticalcriteria
tobe includedintheproposedmonitoringplan.The followingactivitieswillbe includedinthe

streammonitoringplantodeterminewhetherspedficperformancestandardsarebeingmet (see
Tables5.1-7and5.1-8):

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

• Inspect the substrate to ensure that s,_iimentation and erosion prevention goals are met.

• Inspect for erosion or scorning.

• 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.

• Inspectforadversefloodingimpactsandpondingwater.

The siteperimeterofallmitigationsiteswillbe protectedby fencingapprovedby theACOE. Site

perimeterswillalsobe markedby permanentsignsthatclearlydesignatetheareaas a protected
wetlandmitigationsite.Signswillbeinspectedregularlyandmaintainedingood conditionby the
Port.

Channel Bank and Riparian Buffer

Vegetationalongthenew channelwillbe monitoredtoensurethatchanneland nparianplantings

meetdesigngoalsand become successfullyestablishedalongtherelocatedstream.Performance
standards,variablestobe evaluated(e.g.,survival,cover),and specificcontingencymeasuresfor

riparianvegetationareincludedinTable5.1-7.

lnstream Habitat

Instrearnhabitatconditionsintherelocatedchannelsectionwillbe describedbasedon a varietyof

monitoring data collected using standard methods for ecological evaluations of streams. Hydrologic
conditionsimportanttohabitatthatwillbe describedincludewaterdepths,velocities,profileand

areaofwettedchannel.Substrateconditions(sizeandtype)willbe evaluatedand describedby site

observationsand pebblecounts.The amounts and typesof largewoody debrisin the su'eam
channelwillbe described,includingthespecialhabitatconditions(undercutbanks,sidechannels,

andpools)thislargewoody debriscreates.The influenceofriparianvegetationon instreamhabitat

willbe describedbasedon surveysof plantcoveroverhangingthehighand low flowchannels.

MethodsforcollectingandevaluatingthisinformationareprovidedinTable5.1-8.
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Table 5.1-8. Miller Creek relocz_on mit_sfion monitoring methods and schedule.

Years Following Construction

F..=m_ Activity Duration 0 1 2 3 4 $ 6 7 8 9 10

Habim Visualinspecnon, Annually(May),or X X X X X X X X
S_ucum_s photodocumenmUon _er flows m excess of

the2-yearpeakflow
(duringthetint3 years)

Ch_-nel Measured crms Annually (May), or X X X X X X X X

Morphology sec_o_, longitudinal after flows in exce_ of
profiles, the 2-year peak flow
photodocumemaUon(duringthetint3 yean)

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

Erosionor Evaluatematerials Annually(May),m X X X X X X X X

Scouring andscounng afterflowsm excessof
the2-yearpeaknow
(dur_ thelust3yem)

Adverse Inspect floodplain for Twice yearly (Februa.w/ X X X X X X X X
_ood_ pondedwa_ Nov_b_)
Channel Vegetation sampling Semi4nnu_y X X X X X X X X
Plantings (May/June &

5.1.1.9 Site Protection

The Port will execute and file restrictivecovenants on the mitigation projects at Vacca Farm site.
Copies of restrictivecovenants that have been approvedby the ACOE, Ecology, FAA, and U.S.
Departmentof Agriculture- Wildlife ServicesDivision (USDA-WSD) are included in Appendix F.

S.l.l.10 Maintenance and Contingency Plans

A key design objective for the stream channelis thatit shall function as a naturalchannel, requiring
little orno maintenance. To ensurethatthis goal is achieved, the monitoringplan and contingencies
have been designed to allow the channel to perform within a range of conditions. If the
p_'formance standardsindicate that the channel is not within this acceptable range, periodic
maintenancemay be requiredto change or remove the factors responsible. Specific contingency
measures for the channelrelocationare includedin Table 5.] -7.

The proposedchannelconfigurationhastwo basicconveyance criteriathat needtobe maintainedto
meet performance standards: (I) maintain minimum flow depths and velocity for fish passage,
waterquality, and sedimentation;and(2) provide flow capacity forpeak flows. If there were to be
futurechanges in flow ratesin Miller Creek comparedto design flows, contingency measures may
be requiredfor the project to continue to meet goals and objectives. The Port does not anticipate
that conlingency measures will be needed due to future changes in flow rates for the following
reasons. Flow rates are unlikely to differ from the design flows used to develop this plan because
the design flows were derived from detailed data(includinga 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 "_m_plementedin 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 log weir 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 Vaeea Farm Floodplain and Wetland Restoration Plan

To mitigate for wetland impacts and the loss of floodplain storage (approximately 5.24 acre-fl) and
wetland impacts in the Miller Creek basin, the floodplain and wetlands in the Vacca Farm area will
be restored (see Table 5.1-I). Restoration of the historic floodplain and wetlands will include

providing approximately 5.94 acre-fl of flood storage, re_oring wetland hydrology, and re-
establishing native vegetation in approximately 12 acres of ex/si_g cultivated farmland and aquatic
habitat of Lora Lake. _g degraded wetlands on the Vacca Farm site will be enhanced by

replacing non-native vegetation with native plant communities. Functions in the restored wetlands
willbe furtherenhancedby plantingforesteduplandbuffersaroundtheperimeteroftheVacca

Farm site(Figure5.1-5).Approximamly5 acresof uplandbufferswillenhanceand protectthe

floodplainwetlandsby increasingmfilu'ationand supportingwetlandhydrologyand streambase
flows,removingsedimentsand nutrients,and providingphysicalprotectionand visuals_g

fi'omadjacentproperties.The Vacca Farm mitigationallowssignificantwetland functional
restorationtooccurinproximityto,andinthesamebasinas,projectimpacts.

VaccaFarm containsareaswhichhistoricallywerewetlandbuthavealteredhydrologydue toprior

agriculturalactivities.The floodplainand wetlandrestorationwould restorewetlandhydrologyto
thesiteby removingexistingdrainagefeaturesand excavatingpartof the floodplainto bring

seasonalgroundwaterlevelscloserto the surface.Nativewetlandplantcommunitieswillbe

restored to the floodplain wetlands and exislmg 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.
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To protect aquatic habitat in Miner Creek and to protect and enhance functiom of floodplain
wetlands, forested buff_ 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 154thStreet (Figure 5.1-6; and see Figure 5.1-5). The buffer
will reduce human inmasion into the riparian zone, screea riparian habitats from human activity, and
protect water quality and aquatichabitat. A secondupland buffer will be established between the

floodplain enhancement area and Des Momes M_norial Drive on the west side of the Vacca Farm
site{seeFigure5.I-5).The forestedbufferm thisareawillprovideaphysicalbufferbetweenthe

roadand theenhancedshrubfloodplainwetlandsandrestoredstream.

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 ftmctiom 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 contaim upland areas around the perimeter of the site,

agricultural fields, some scattered farm smactures, 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
imo Miller Creek at the south end of the site (see Figure 2.1-4).
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Table 5.1-9. lVfi_afion goals, design objec_ve_ and d_ mterm for the Vaccx Farm wetland restoration
projecL

C_____and Decion Objectives Design Criteria

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

Provide addmonal floodplain areaby excsva_qg Extmva_¢gq_mlyx_nmely9,600 cy of soil between elevauon
approximately 9,600 cy on the V_,ca Farm site. 262 fi mud266 ft.

Drainage swales to provide pm_ve drainage from the
floo@lma mt p_-vem _ wn_r dmmg non-flood

Use excavated nmcml from grading the secondaryswalesto
¢mu_ mpo_-_Dhic vm-umonm the floodpl,m

Goal 2: Increase functional linkages between hiaorie wetlmKB and l_iler Creek

Remove exis_ingagri_ usesfromthe Elim_n_ef_mm_ _-liviliesm_lremoveexistingstructures
flcxxtpi_mareaon the V_.ca Firm sn_. from _stor_on site.

Restore wed_d hydrology m farmed wetlands and Remove ditches and drams. Grade floodplain to elevauons
prior conver_t croplands, that _ wetland hydrology.

Plant floodplain with nalive uees and shrubs. Resm_ II acres of floodplain (see Table 5. I- I ) with native
vegeumc_

Plant native shrub species at dmmiuesof apprommately.
In_nsperse nauve trees in this area. Shrubs will be planted at
a densiW greater than 2,100 per acre.

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

Deter flocking wa_rfowl, from using the she. Plant the floodplain with nauve trees, shrubs, and tall grasses
(see Table 5.1-I l and 5.1-12) to dem"warn-fowl.

5.1.2.3 Ownership

The Port owns all of[he property on [he Vacca Farm site.

5.1.2.4 Rationale for Selection

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

in the same basra as, project impacts. Mitigation at this site provides [he 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 [he site has been farmed, [he site

is dominated by non-native plants, and [here arc no ex_cnsive areas of existing forest or invasive

species, and [he 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 [he airport by replacing emergent

wetlandswith forestedand shrubwetlands. These actionswillenhance hydrologic(surfacewater

storage)and water qualityfunctionsat [he Vacca Farm site,as well as reducing the volume of

erodedsoil,pesticide,and fertilizerrunoffreachingMillerCreek.
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5.1.2.5 Constraints

No consumnts have been identified that would preclude implementing this plan.

5.1.2.6 Ecological Assessment of the Vacea Farm Mitigation Site

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

Miller Creek Floodplain

The 100-year floodplain in the vicinity of the Vacca Farm is quite cxta_ive (see Figure 2,2-2). The
wetland area and poor drainage that existed prior to agricultural drainage activities are evident f_oro

the 100-year floodplain estimated by FEMA. The approximate 100-year flood elevations,
determined by FEMA as part of its study, vary froro 266 fi at the Miller Creek detention facility

outlet to approxima_ly 265 ft at the down.ca,.am end of the Vacca Farm site. A floodway has also
be delineated and mapped in a portion of the floodplain on the Vacca Farm site.

Hvdrolo_

Wetland hydrology on the Vacca Farm site is supported primarily by high local groundwater levels,
and secondarily by precipitation and overbank flooding in Miller Creek. Four groundwater-

monitoring wells were installed at the Vacca Farm site on May 14, 1997 to evaluate site hydrology.
Groundwater levels were then measured during 16 separate site visits between May 30, 1997 and

November 12, 1997 (Table 5.1-10). During this period, groundwater levels averaged approximately
1.5 to 2 fl below the ground surface. The largest fluctuation occurred at monitoring well P-l,
located in the existing forested and shrub wetland. At this well the groundwater table was lowest
during the dry summer months, and as expected, higher groundwater levels occurred in 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 area is complete.

Soils

The Soil Survey for King County Area Washington (Snyder et al. 1973) has not mapped soils within
the project area. However, Paramemx, Inc. and HWA GeoSciences, Inc. 0998) have evaluated
existing soil conditions on the Vacca Farm site. Results of the soil investigations revealed that roost
of the soils on the site are underlain by soft, saturated peat that overlies layers of alluvial sands, silts,
and dense, glacially deposited roaterial. 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 Farm are predominantly silty loarns with scattered inclusions of sandy loams.
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Table 5.1-10. Groundwater monitoring well dsUt] on the Vaca Farm site.

Well Numbers and Sur_c..c_ Ek-*a_on (ft) 2

P-I I'-2 i'-3 P.4

S_=-p:'-_ 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,'2.5/I997 -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 -I.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

1O/16/1997 -0.8 - 1.6 -0.3 -2.2

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

' Data are representedas depth to groundwater m ft.
2 Elevauonsarerepresentedasftabovemeansealevel.

UplandVegetation

Uplandareason theVaccaFarmsiteprimarilyconsistofrecentlycultivatedcropland;no native
plantcommunitiesarepresent.Limitedareasontheedgeofthecultivatedfieldson thesouthand
westsideofthesitearedominatedby Scotsbroom(Cvt/susscoparius),Himalayanblackberry,
Canada thistle (Cirsium arvense), and various grass species such as orchardgrass (Dactylis
glomerata) andcommon velvetgrass (Holcus lanatus).

The upland aream the southern portion of the site contains a gravel fill pad covered with various
grass species and a dense Himalayan blackberrythicket. Some of the upland areas surrounding
Miller Creek and drainage swales were created from side cast material from past dredging and
maintenanceactivities in the stream andswales. Cultivated areashave been ditched and drained.

Farmed Wetland Vegetation

Nine farmed wetlands are present on the Vacca Farm site (FWs 1, 2, 3, 5, 6, 8, 9, 10, and 11; see
Figure 2.1.4). Farmed wetlands are areas that contain wetland hydrology and soils, but lack
wetland vegetation because of farming activities. Additional descriptions of the farmed wetlands
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can be found in the Wetland Delineation Report (Pammelrix2000c). Due to the site's a_iculmrs]
history,an extensive networkofdrsmage ditches and tile drains exists on the site.

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

Forested. Shrub. and Emergent Wetland Vegetation

A single large wetland (Wetland A1, approximately4.66 acres) occurs in the centralportion of the
Vacca Farm site (see Figure 2.1-4). Wetland A1 is a forested, shrub, and emergent wetland
complex locatedsouth of Lors Lake andextending south through the center of the Vacca Farmsite.
The noCLbernpomon of this wetland contains red alder and black cottonwood in the uee canopy
with willow, hardhack_and common cattail (Typha latJfolia) in the understory. A narrow band of
Wetland A1 continues south and contains scrub-shruband emergent wetlandhabitat that bisects the
farmed agriculturalfields. This wetland area is 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,and reedcanarygrass.

WetlandsA2,A3,andA4 areseasonallysaturatedshrubwetlandslocatedinthecenteroftheVacca
Farmsite,intilledfarmland.Thesewetlandislandsaredominatedby Himalayanblackberrywith

creepingbuttercup(Ranunculusrepens)aroundtheedges.

5.1.2.7 Vaeea Farm Floodplain and Wetland Restoration Design

This mitigation plan will replace lost flood storage by excavating approximately 9,585 cy of soil
thatis currentlyabove the 100-yearfloodplainon the Vacca Farmsite. This action will compensate
for lost floodplain storage andwetlandimpacts from consuuction activities for the third runway fill
embankmentand portionsof relocated South IS4thStreet. The farmed fields at the Vacca Farmsite
will be regrsded to restore wetland hydrology and planted with native tree, shrub, and herbaceous
plant species to restore the historicriparian/floodplainwetland. In addition, a portion of an existing
forested,shrub,and emergent wetland (Wetland AI) will be enhanced by planting native shrubs m
the area currently dominated by non-native blackberry species. Key elements of the mitigation
design arepresented below. Specific details on cons_'uctionsequencing and construction methods
for the projectare included in the implementationsection forVacca Farmprojects (Section 5.1-4).

Grading Design

Prior to grading, existing structm'esand fences will be removed fi'omthe site and existing ditches
and drainswill be filled or removed to restore site hydrology. The mitigation design objectives for
the floodplain grading will be achieved by excavating and grading approximately 6 acres of the
Vacca Farmsite 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
farmingactivities. This soil will be disposed of off-site at an approvedupland 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 primarychannelwill be centrally located and approximately 1 to 2 fl
wide. Side cast material from creatingthese channels will be incorporatedinto the site gradingplan
to ovate microtopographicrelief. Microtopography will consist of mounds and ridges at a density
of approximately 4 featuresper acre. Depressional areas will not be created due to the potential for
attracting b=-=,xl wildlife. This microtopographic relief provides habitat complexity, that will
increase the diversity of plant species that can be supported on the site (Appendix A, Sheet C7. I).
Large woody debriswill also be added to the floodplainto increasehabitatcomplexity and increase
organicmatteron the floodplain(Appendix A, Sheet CI.I).

Immediately after gradmg, the two floodplain wetland planting zones (see Figure 5.1-5) will be
hydroseeded with a native grass mix to establish tmderstoryplants in these zones. All other areas
that have been graded will be hydroseeded with a _ mixturedesigned to prevent soil erosion and
sedimentation to Miller Creek and/or Lora Lake {'Table5.1-1I). The seed mixture will stabilize any
exposed soils that will not be broughtto final grade orpermanent 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, imgation may
berequired to ensure germinationand establishment.

Table 5.1-11. Proposed seed mix far erosion control

ScientificName CommonName PercentbyWeight
Agrostualba Redtop 10

Loliummultiflorum Almaalrye 40

Fesmcarabravar.¢ommututa Chewmgsredfer,cue 40

Tr_foliurnrepens Whiteclover I0

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 wilt not be necessary after gradingactivities 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 orgamc 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 hydro,seeded cover crops
and plant stock. It is important to note that imgation 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 beremoved after a few years, when the option to
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useirrigationwillno longerbeneeded.Irrigationwillusemunicipalwaterpurchasedby thePort.
Useoftheirrigauonsystemisdescribedmorefullym theImplementationsecuon,Secuon5.1-4.

Expected HydroloLv

The high groundwater table throughout the Vacca Farm site suggests that post-consln_tion
hydrologywill resultin soils thataresaturatedto the surfacefrom the onset of autumn rains through
early summer (early to mid July). Standing water, ranging in depth from 2 to 6 inches, is also
expected to occur for shortperiods duringthe fall winter, and spring months. To deter waterfowl
_om using areas of standing water,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 dryby early summer. Because of a high watertable on the site, dewatermg may be
necessarybefore gradingactivities occur (see ImplementationSection, Section 5.1.4).

Wildlife Considerations

Flockingbirds,raptors,andwaterfowlposethegreatestconcernforaircraftsafetyatSTIA.
Therefore,a landscapeplantingapproachhasbeendevelopedtoaidindeterringthesespeciesfrom
using the new mitigationsites as foragingareasor roost sites. Guidanceobtained from Portwildlife
managers and information gatheredthrough literaturesearches have directed development of the
overall landscapeplanting plan. For example, Lyon and Caccamise (1981) found that roost stands
for Europeanstarlings were generally composed of deciduous u'ees 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 stands of young trees that allow the
birds to roost m a compact formation, and also provide some thermal protection after leaf fall.

Waterfowl typically prefer to forage in open areas, such as open water, emergent marshes, or
mowed lawn, because theh- 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 shrubs on the restoration site and the
elimination of areas of open, ponded water. During the monitoring period, geese exclusion may
also include physical barriers to prevent geese from landing or entering the site.

Landscape Plan

Planting Plan

Six planting zones will be created in the Miller Cr_k floodplain enhancement and wetland

restoration area: Upland Buffers, Existing Wetland Enhancement, Floodplain Zone I, Floodplain
Zone 2, Miller Creek Riparian Buffer, and Miller Creek Channel Planting (see Figure 5.1-5; and
Table 5.1-I i; Appendix A, Sheet Ll). To minimize wildlife haTards, all the planting plans for the
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m-basin mitigation actions are desimaed to be unattractive to flocking birds and waterfowl. Plants
used m the m-basra mitigation areas (Table 5.1-12) produce few fruits, berries, or nuts.

UplandBuffers

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 _,,_,',ntedto seasonally wet, upland soil conditions. Upland
buffers will typically be located above the 100-year floodplain (approximately at the 265-fl
elevation). The landscape plan for the upland area will focus on plantng trees and shrubs in a dense

vegetated buffer to protect the floodplain enhancementareafrom 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 m 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 entranced 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 irffill tree planting will be greater than 250 stems per acre and for shrub
planting will be greater than 1,700 individuals per acre. Irffill 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 1 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 artractants. 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 Vaeca 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 locations will approved by the landscape architect or wetland biologist.
Inst_lled shrub densities will be greater than 2,100 individuals per acre.

Herbaceous understory species will be established in the two floodplain wetland zones by
hydroseedinganativegrass/sedge/forbmixm thesezonesinearlyfall,followinggrading(seeTable
5.l-ll).Thehydroseedmix willcontainseedsanda wood fibermulch/makifertostabilizesoils
andenhancegcnninanon.Plantspeciesincludedm themix aredesignedtoprovideforrapidly
germinatingspeciesthatcanprovideinitialcover,aswell as latergerminaRngspeciesthatwilladd
tothecoverandspeciesdiversityoftheherbaceousvegeta6onofthefloodplaincommunities.

Miller Creek Riparian Buffer and Channel Planting

In additionto the upland buffers along the northwest andeast sides of the site, riparianbuffers will
be establishedalong Miller Creekand aroundI.zca Lake (see Figure 5.1-5; Appendix A, Sheets L1
and L2). Species proposed to be planted in the riparianbuffer include black cottonwood, Pacific
willow, Sitka willow, Scouler's willow, bigleaf maple, Oregonash, red alder, Pacific ninebark, and
vinemaple.An average50-flbufferwillbeestablishedonbothsidesoftherelocatedsegmentof
MillerCreek.althoughinsomeareas,thebufferwillbelessthan50 flwideduetothelocationof
theembankmentandSouth154thStreet/South156thWay. The immediatechannelbanksofthe

newlyrelocatedchannelwillbeplantedwithlivewillowstakes(AppendixA, SbectsLI andL2).
A typicalcrosssectionoftheproposedbufferareaaroundMillerCreekappearsm Figure5.1-6and
inAppendixA,SheetCI.2.

PlantingApproach

Plantingwilloccurwheneverpossibleinlatefall(OctobertoNovember)orearlyspring(Marchor
April),whensoilmoistureandplantconditionsareoptimalforinstallingplants.However,itmay
notalwaysbepossibleordesirabletoplantonlyduringthewintermonths.Forexample,soilsmay
befi,ozenortoowetattimesduringthewintermonths,limitingtheamountofplantingthatcantake
place.Irrigationwillbeinstalledon thesitetomake itpossibletoplantduringtimesoftheyear
otherthanwinterorearlyspring.Plantingwilltakeplaceduringsummerorearlyfallmonthsonly
ifimgationisavailable.Treesofvaryingheights(betweenapproximately36and48 inches)willbe
plantedtoprovideheightdiversity,andtreesandshrubswillbeplantedina mosaicofspeciesand
heightstosimulatenaturalpatchiness.Treesandshrubswillbeplantedatdensities(seeTable5.1-
12)sufficienttoattaintheperformancestandardsinTable5.1-7.A landscapearchitectorwetland
scientistwillbe on-sitetoobserveplacementandinstallationoftheplantmaterialtoensurethat
plantsareinstalledaccordingtotheplantingplanandspecifications.

To reducepotentialcompetitionwithnon-nativespecies,mulchorlandscapefabricwillbeplaced
aroundthebaseoftreesandshrubs.Girdlingorotherdamagefromsmallorlargemammal grazing
willbereducedorpreventedthroughtheuseofcollars,orthesternsofirmaIledplantmaterialmay
bepaintedwithamixtureofprumngwax andanaturaldeterrentsuchascayennepepper.
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5,1.2.8 Monitoring and Performance Standards

The Vacca Farm floodplain and wetland mitigauon site will be monitored consistent with the

approach and schedules outlined in Chapter 4 of this document. Specific perfolrnmlce standards
and contingency measures for the Vacca Farm floodplain are included in Table 5.1-7. The general
monitoring schedule for the Vacca Farm projects is provided in Table 5.1-8. Monitoring objectives
specific to the Vacca Farm site are designed to evaluate the fimctioning of the relocated channel
(discussed above in Section 5.1.1.8), floodplain hydrology, wetland indicators, and the
establishment of the upland and wetland plant communities (Table 5.1-13). Monitoring for hazard
wildlife will also be conducted at the Vacca Farm site, as described above m Chapter 4.

Floodplain Hydrology

Floodplain groundwater hydrology will be monitored at the Vacca Farm site for at least a 1O-year
period following completion of all mitigation conslruclio_ The prtmary purpose of monitoring

groundwater levels is to verify that shallow groundwater continues to supporl wetland hydrology on
the site, and that seasonal groundwater levels are su_cient to support the wetland plant
communities planted on the site. Groundwater hydrology wiI1 be monitored at the Vacca Farm site
consistent with the methods and approach outlined m 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.I-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 re_l-ietive covenant for the mitigation area. Copies of proposed
restrictive covenants are included in Appendix G.

The perimeter of all miu'gauon sites will be protected by fencing approved by ACOE. Site
pemneters 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 imgation systems, removing trash, mulching,
mowing),andadaptivemanagementcontingencymeasures(e.g., re-planting,weed controll)willbe
implemented consistent with the approach outlined in Chapter 4. If the Vacc.a Farm site does not

meet performance standards duringthe monitoringperiod,contingencymeasures will be

implementedusingtheadaptivemanagementapproachoutlinedinChapter4. Specificcontingency
measuresareprovidedforeachperformancestandardinTable5.I-7.
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Meeting the performance standards for non-native invasive species at Vacca Farm will likely
reqtm'etmplcmentationof contingency measures during the lO-year monitoring period. Potential
invasive species of concern at the Vacca Farm site include, but are not limited to, reed camtygrass,
Himalayan blackberry, Japanese knotweed, and purple Ioosestrife. 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 terra(i.e., duringthe IO-yearmonitoringperiod), contingency measuresspecified in Table
5.I-7 will be implemented asnecessary to 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 floodplain by planting shrubs or minor regnding to eliminate depressions.
Measures to control wildlife hazards will be consistent with the Port's WHMP approach described
m Chapter4.

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

• If topographic surveysreveal inadequatefloodplain storage capacity, additional grading will
be undertaken to replace the lost floodplainarea.

• If standingwater persists on the site forextended 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 sorface 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 control will be implemented.

• Replacement plants will be installed if survival is 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 Shoreline Enhancement

Mitigation at Lora Lake includes removing a concrete bulkhead from the west and north shore of

the lake, removing residential structures fi'om the areaadjacent to the shoreline, and planting a 25-fl
forested buffer around 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 erdaance the functions and viability of the restored wetlands in the Vacca Farm
floodplain. Removal of existing residences, lawns, and structures will eliminate future sources of
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nutrients and pollutants to the lake and stream. Mitigation at this site also provides an opportuni_"
to reduce existing hazard wildlife attractants near the airport by reducing habitat for waterfowl that
grazeon the existinglawnaroundthelake.

5.1&I Goals,Objectives,and DesignCriteria

The goal of the buffer enhancement 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.

Table5.1-14. blll_aflon designobjectives,and designcriteria for thebuffer enhan_meat projectsat Lora
Lake.

Goalsand _ Objectives _ Cr/ter/a

Improveecologicalfunctionof theLoraLake Planta 2..5-flbuffer(0.60 acre)aroundLoraLakewltlananve
shorelineto theaquaUchabitatof theLake. _ andshn_.

Allslzacunwswithinthe2.%flbufferwill be demolishedand
f_ilin, seplicsystems(if present)will be removedshrubs.

Plantnanvenee spemesat densiliesof approxtmatdy280 per
acre).

Pl_atmtiveshrubspeciesatdensiuesof approxnmtdy 2.100
peracre.

RestoremorenaturalshorelinetoLoreLakeby Conctt_bulkheadwillberemovedandshorelinegradedtoa
removingconcretebulkhead, stableslopeconfigurauon.

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. Lore Lake flows into Miller Creek via a 12-inch concrete culvert on
the southeast comer of the lake or via flow over the earthen b_.u that forms the southern shore of

the lake.

The area surrotmdmg 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
impervioussurfacessuchasroadsand driveways.Existingsepticsystenas,runofffromroadsand

rooftops,lawnfertilizers,andpesticidesareexistingsourcesofpotentialpollutantstoLoraLake and

MillerCreek.Residentiallawnsalongthelakealsoattractwaterfowlthatgrazeon theturfgrasses.

A narrowbandofemergentwetlandextendsaroundLoraLake betweenthecernentbulkheadand

theriprapretainingwall,and alongthesouthshoreofthelake.JustsouthofLoraLake isa large

deciduousforestedwetland(WetlandAl).DetaileddescriptionsofLoraLake and WetlandAl arc
includedintheWetlandDelineationReport(Parametrix2000c).
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5.1.3.3Ownership

The Portowns alloftheparcelswithinthemitigationareasurrouncRngLoraLake.

5.1.3.4 Rationale for Selection

Enhancing the shoreline and buffers around Lora Lake provid_ 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 attr_tants near the airport.

5.1.3.5 Constraints

Thereareno constraintsassociated with implementingthismitigationaction.

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 berrn is located along the southern shore of the lake, with a deciduous forested wetland

located south of the berm (Wetland AI). 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 Lord Lake and Miller Creek are composed of organic peat
deposits from 3.5 fl to 10 fl 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 mugbening the ma'faee, 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 wecking soil surfaces on slopes parallel to the
contours, will be implemented to prevent erosion.

Expected HydroloKv

It is anticipated that the area located below elevation 265.4 immediately adjacent to Lore 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
limitroostinghabitatforraptorssuchasred-tailedhawks.The primaryconiferousu,eespeciesused

intheuplandand transitionalzoneswillbe westernredcedarbecauseitslimp branchesdo 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 inSection 5.1.4.

5.1.3.9 Monitoring and Performance Standards

Momtormg for the Lora Lake buffers will follow the overall momtoring approach described in
Chapter4. DetailedperformancestandardsandcontingencymeasuresfortheLoraLake buffer arc
includedinTable5.1-7.Post-constructionmonitoringwilloccurfor10yearsafterinstallationof
the plant material consistent with the schedule in Table 5. l -13.
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Momtoringof LoraLake will focus primarilyon vegetation monitoring to evaluate establishment of
nauve vegetation,consistent with the approachdescribedm Chapter4. The LoraLake site will also
be monitored forhazardwildlife, consistent withthe monitoringapproachesdescribed in Chapter4.

5.1.3.10 Site Protection

The Port will execute and file restrictivecovenants for the mitigation area. Copies of proposed
restrictivecovenants are included in Appendix G.

The site perimeter will be protectedby fencing approved by ACOE. Site perimeters will also be
markedwith pzmianent signs thatclearly designate the areaas a protected wetland mitigation site.
Signs will be inspected regularlyand maintainedby the Port.

5.1.3.11 Maintenance and Contingency Plans

A mzintenanceplan will be developed for the LoraLake buffers,as described in Chapter4, to guide
routine maintenance tasks. Specific contingency measures win be implemented as necessary,
consistent with the -a_tive management approach. Contingency measures forLora Lake are listed
in Table 5.1-7.

5.1.4 Implementation of the Vaeca Farm Mitigation Projects

Construction associated with building the proposed third runway, including the relocation of the
South 154_ Street roadway and sewer line, will be part of the first phase of the proposed MPU
implementation. Relocation of Miller Creek must occur priorto embankment construction,which
will fill a portion of the exis_g channel. The new stream channel must be consu'ucted and
stabilized before stream flow can be diverted from the existing channel and before the existing
channel can be filled. Construction of the Vacca Farmmitigation projects is therefore currently
scheduled to begin during the first consu'uction 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 grading and restorationof the banks of Miller Creek at the South
154e_/South156_ bridgerelocation are included in Appendix B, Sheets P1 through P3.

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 streamchannel is expected to occur duringthe driest time of the year,
taking approximately 15 weeks, beginningin lateJune and ending by early October. Instream work
associated with the channelrelocationwill be subject to permit conditions associated with the HPA,
and will likely occur betweenJuly 15and September 15.

Constructionoft,he mitigationsite will be coordinatedwith the embankmentconstruction,the South
154_ Street relocation (including South 156_ 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, contractors will be required to complete all other work on the site to ensure that
plants arenot damaged once they are installed.
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Constructionof Vacca Farmprojectswill likely take place in several phases. Phase I will include
most of the earahworkfor the Miller Creek channelrelocationand floodp]ai_ During Phase I. the

VaccaFarm floodplainwillbegradedandirrigationinstalled,thenew channelwillbe excavated,
andthechannelbanksstabilizedwithbioengineeringandplantedwithlivestakes.Afterthenew
channelgradingiscomplete,fie-inswillbeconstructedate/therendofthenew channelwhereit
connectswiththeex/s_gchannel(Append/xA,SheetsCl.landC5).Connectingthenew channel
totheexistingchannelwillrequireinstallingwatercontroldevicestodivertwatertothenew
charmel,andimplementingmeasurestoprotectfishintheexistingchannelduringconstruction.
Theconnectionoftheexistingstrezmchanneltothenew channelandthediversionofwaterintothe
new channel,andstabilizingwilloccurduringthefirstconsm_ctionseason.GradingoftheMiller
Creekfloodplainadjacenttothenew channelwilloccurconcurrentlywithchannelexcavation.
RemovalofLorsLakebulkheadsandgradingoftheLorsLakeshorelinemay alsobeincludedin
PhaseI (AppendixA, Sheet(=2),althoughthiswork isnotdependenton theMillerCreek
relocation.

Follow/rigcompletionofPhaseI earthwork,allopenareasonthesite(i.e.,thechannel,floodplain
areasandLorsLakebuffers)willbehydroseededandmulchedtoprovideweedbarrieranderosion
controlpriortowinterrainsandplantinstallation.Hydroseedingandmulchshouldbeappliedby
mid-Septembertoensurethatthesiteisadequatelystabilizedbeforetherainyseason.

DuringPhase2,theoldchannelwillbe filledforconsn-ucfionoftherunwayernbankrnent,and
plantingfloodplainwetlandsandbuffersduringthefirstfalland/orwinterfollowingcompletionof
grading.Compl_on ofbufferplantingeastofM/HerCreekwillbe coordinatedwithroadway
relocationandwilllikelynotbe completeduntilroadwayconsm_ctioniscomplete.Phase2
plantingincludestheerthancementplantingoftheexistingwetlands,plantingthenewlygraded
areasofthefloodplainandriparianzoneofMillerCreek,andplantingnew andenhancedbuffer
areasalongLorsLake,andtheeastandwestsidesofthemitigationsite(AppendixA, SheetsLI
andL2). Plantinstallationm theseareasmay requiremore thanone constructionseasonto
complete.

Phase I: Site Preparation. Grading, and Channel Relocation

Earthworkforthisphaseincludessitepreparation,installationofsedimentanderosioncontrol

measures,dewateringifnecessary,grsdmg,installationofimgation,andsitestabilizationfollowing
grading.

Site Preparation and Erosion Control

No work will begin until the TESC plan is implemented (Appendix A, Sheets TEl and TE2), nor
until any protected or restricted access areas (e.g., wetlands or slreams) have been flagged and/or
fenced. The TESC plan includes installation of silt fences around the existing wetlands to be
enhanced southeast of Lors Lake, and the I.ors Lake shoreline, to prevent sediment from the
construction site entering these waters (Appendix A, Sheet TEl). A temporary berm will be
constructedanda siltfenceinstalledtoprotectadjacentpropertiestothesouthofthemitigationsite
andpreventwaterfromtheconstruct/onsitefromenteringthedrainageditchthatrunsthroughthecenterofWetlandAI.
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Water from the constructionsite will likely be directed to the temporarysediment settling pond at
the lowest (i.e., southern) end oftbe proposed floodplain (AppendLxA, Sheet TEl). Water from
this pond will be allowed to settle untilparticulatesandsediment have settled out. Water fi'om the
site can then be discharged via the outlet, quarry spalh, and straw bale filters to Miller Creek
(Appendix A, Sheet TE2). Alternatively, co--on stormwater runoff may be diverted or
pumped to TESC Pond C. Waterin the sediment ponds and dischargewill be monitored to ensure
that turbidwater is not dischargedto the sueam.

Additional TESC measures include placing silt fence around work areas and staging areas, and
placing straw bales at key locations within the project limits. Clcarmg and brushremoval will be
limited to only those work areas that the contractor is scheduled to begin within the following 2
weeks.

Prior to the startof gTading,co_on access, staging, and stockpile areas will be set up, and
dewatering may be necessary. Temporaryaccess mutes andstaging areas identified on the western
side of the site will be set up and flagged (Appendix A, Sheets (22,TEl). The site will be cleared of
debris (e.g., existing tile drains,stormdramsand 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 tablethroughoutthe Vacca Farmsite, excavation of the floodplain and
new channel will likely requiredewatenng. The dewateringpumps, temporarystorage ponds, and
sediment and erosion conu'olmeasureswill be installed prior to the startof new channel excavation
or floodplain grading. The dewatering system may include excavating dewatering trenches and
installingFrench drainsor sumps. The exact location of dewateringtrenches 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 areato be excavated for the floodplain
grading (Appendix A, Sheets C2, TE2). In addition, all water f_m dewatering areas will be
directed to sediment settling ponds and any sediment will be allowed to settle prior to being
discharged via a quarryspall 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.,
temporarystorage ponds).

New Channel Excavation and Floodplain Grading

New channelconsn'uctionincludesexcavationofthenew channel,stabilizationofchannelbanks,
installationof streamgravelsand woody debris,implementationof fishprotectionmeasures,
consmactionofthetie-instotheexistingchannel,diversionofwatertothenew channel,andtilling
intheoldchannel.ConstructionintheexistingchannelwilllikelytakeplacebetweenJuly15and
September15,consistentwithconditionsintheHPA.
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The new channel will be excavated andwater divertedfrom the existing channel within the same
constructionseason. The new channel banks areexpected to be adequately stabilized to carry dry
and wet season flows for the following reasons. The new channel banks will be stabilized using
bioengineering(e.g., coir lifts with live stokes, erosioncontrol 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 accommodateup to annualpeak flows (Appendix A, Sheet C5). Flows
greaterthan annualpeak flows will flood onto the floodplain, rapidly atten_=6ng the energy and
erosive force of stormflows.

The sequence of steps requiredto divert existing flows to the new channel will be consistent with
HPA permitconditions and will be conductedto reduce stress and impacts on aquatic organisms.
Prior to constructing fie-ms 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
capturedand relocated to a point dowmaream of South 160th Street where suitable habitat exists.
Fish capture and relocationwill be done under the supervision of a qualified fish biologist with a
collection permit fi'omthe WDFW.

Immediately following fish capture, the tie-ins will be consm_ed, and flow from the existing
channelwill be into,-,inently inu-oducedto the new channel section to allow the streambed gravels
to sort and stabilize. Flows will be int_.,Littenfly introducedto the new channel with a gate valve or
other controlstructureto allow flows to be metered. During this time a collection sump located at
the downstreamend 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 channelwill be filled duringembankmentconstruction.

Excavationof the floodplain grades at Vacca Farmmay occur concurrentlywith the new channel
excavation. Floodplain grading will begin as soon as the contractorcan control the groundwater
sufficiently forexcavation. Gradingwill occur on all areasof the mitigationsite with the exception
of the existing wetland to the east of Lora Lake (i.e., betweenLora Lake and Miller Creek) and the
areaof upland buffer along the western portion of the site (Appendix A, Sheets Cl.1 and L1).
Existing drainage ditches on the site will be filled and removed during grading to restore site
hydrology. A swale will be constructed through the floodplain to allow the floodplain to drain
gradually to the south (Appendix A, Sheet C2) and to prevent standing water on the floodplain
(Appendix A, Sheet C2). Cross sections are provided in the plan sheets that show the proposed site
elevations following grading (Appendix A, Sheets C1.2 and (74). In addition to floodplain grading,
existing bulkheadsalong the northand west shoreline of Lora Lake will be removed and a more
gradual slope will be restoredto the lake shoreline. Removal of the bulkheads prior to planting
buffervegetationwill enhancethe functionof the buffer to be planted along Lora Lake.

Installation of Temporary Irrigation and Site Stabilization

Once the new floodplaingrades have been established and verified by field survey, the temporary
irrigationsystem will be installed. A temporary irrigationsystem will be used to provide flexibility
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in the planting schedule, to provide contingencies _ seasons of extreme drought d_ing the
first fc_'growingseasons,andm rna_imi_.eplantsurcivalandg1"owthduringtheinitialyearsofthe
mitigation. Allowing formaximum plant growth during the first years of the restoration will result
m morerapides-tablishmentofcoverandshadeon thesite,aswellasmore rapidproductionof
biomass,vc_'ticalhabitatsm_mre,andorganiclittca'.Theuseofirrigationisastandardfeatureof
wetland mitigation constru_on in the Puget Sound Lowlands due to the region's pronounced
summer drought. Irrigation will be designed for the entire area to be graded at Vacca Farm;
however,irrigationmay notbenecessarym someareas._ followinggrading_thewetlandscientist
determinesthatirrigationisnotneededm someareas,itwillnotbeinstalled.Irrigationwillbe
accomplishedusingcitywater.Theimgationsystemwillbcdecommissionedandallabove-ground
partsrernovedatthedirectionofthewetlandscientistfollowingtwotothreegrowingseasons.

Thesitewillbestabilizedfollowingcompletionofgr_ingandpriortotheonsetofwinterrains.A
hydroseed/mulchmix designedtoprovidetemporaryerosioncontrolanda weed barrierwillbe
appliedtothegradedfloodplainareasbymid-Septc_aber.

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 Public Notice, and agency consultation (Appendix A, Sh_'ts L1 and L2).
Thechannelareawillbeplantedassoonaschannelexcavationiscomplete.Inareaswithirrigation,
plantingwillnotbelimitedtofallorwinterplantingseasons,butinareaslackingirrigation,planting
willoccuronlyduringthefalland/orwintermonths.Plantingofthestreambufferandadjacent
floodplaincanoccurassoonassitegradingandirrigationinstallationarccompleteandhydrosecd
hasbecomeestablished.

Itisanticipatedthatfloodplainandbuffers,_eam riparianzoneandbuffers,andLoraLakebuffer
plantingwillbeginthefirstfall(i.e.,OctoberorNovember)followingcompletionofgradingand
irrigationinstallation.Plantingoftheentiresitewilllikelyrequiremorethanl yeartocomplete.
Immediatelyfollowingplantinstallation,theareabetweenplantswillbemulchedorcoveredwitha
weedcontrolfabrictoreduceestablishmentofweeds.Plantcollarsorotherherbivoredeterrents
may bcinstalledtoreducedamagefromrodentsandotherherbivores.

Soilson theVaccaFarmsitearea mix ofinterbeddedpeats,sands,silts,andgravelsbelowthe
plowedlayer.Followingexcavationandgrading,thematerialexposedatthesurfacewilllikely
varyfrompredominantlypeattoamixofsands,gravels,andsilts.To ensureamediumsuitablefor

plantestablishment,12to14inchesofpreparedtopsoilwillbespreadoverthesurfacefollowing
grading.Wherefeasible,thepreparedtopsoilwillbecomprisedofnativematerialsfromthesite,
mixedtoobtainatopsoilwitha 3:1mineraltoorganicmaterialmix. Wherenotfeasible,prepared
topsoilwillbea 3:1mix ofcleansandwithorganiccompostthatisfreeofwe_,dseedorother
unsuitable material.

Plantmaterialusedinthemitigationwillbeobtainedfromcommercialnurseries.Nurserieswillbe

required to certify that the plant material is legally procur_ and from the appropriate geographic
sources.Theappropriategeographicsourcesforplantmaterialusedinthemitigationistheareathat
isboundedon thenorthbytheFraserRiverValleyofBritishColumbia,on theeastby the1,000-
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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 pos_-conswaction steps
necessary to implement the Mitigation Plan for the Vacca 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-cons;ruction meeting 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 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 pedesman traffic will be strictly limited.

• All site work will be performed in accordance with lm,_dt 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 m 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 consmaction.

Natural Resource Mingatton Plan 5-5 3 December 2000

Seattle.Tacoma internanonal Airport .$$6-2912-001 (03)
Master Plan Update o:_mr,_,-_.,,r.,w_J.,c_.,e:_,,_.mes_pw_,--,,,__,m¢...,.,.

AR 048734



• Establishtemporaryaccess/hanlroads.

• Establishs_gingandstockpileareas.

• Implementaspillcontrolplanandidentifyfuelingareas.

• Install site dcwatermg equipment and sm_tures (e.g., pumping wells, manifold piping,

temporary storage ponds, dischargesU'actxLre).

Clearing.Excavation. and Grading

• Clear and grub the site.

• Implement dcwatermg for new channel co_on, if necessary.

• Fill in or remove drainage ditches.

• Excavate new channel subgrades (except at tie-in areas).

• Confirm new channel subgrades with feld survey.

• Install log weirs and quan'y spalls.

• Place streambezl material and grade low-flow channel.

• Confirm new channel finish grades.

• Construct new channel banks; install coir fabric-wrapped su-eambankmaterial.

• Install coir logs and coir mattresses.

• Install instream habitat features in new channel.

• InstallchannelplantingsandbioenginemrLng.

• Rernove weeds (e.g.,grub otn blackberryand reed canarygrass;apply herbicideif

appropriateperspecifications)andclearbrushinwetlandbufferenhancementareas.

• Mass andfinegradefloodplain.

• Installmicrotopography/largewoody debrison floodplain.

Construct New Channel Tie-Ins to Existing Channel

• Implement fish-protection and erosion control measures for tie-in construction.

• Installsheetingandbaseflowstreamdiversionsumps attie-inareas.

• Excavatenew channelgradesattie-inareas.

• Installtransitionarealogweirsandquarrys-pallsattie-inareas.

• Placestreambed(spawning)gravelandgradelow-flowchannelattie-inareas.

• Confirmnew channelfinishgrades.

• Constructnew channelbanks.

• Installcoirlogsandcoirmatu'essesattie-inareas.

• Installbioengineering.
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• Divert water into new channel.

• Place fill in existing channel at ue-in areas.

• Prepare grading record drawings for new channel and floodplain; modify planung 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 planing in fall/winter following grading.

• Plantripsrian/buffer zone ofnew channel.

• Plant Miller Creek floodplain and other wetlmd 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 rondo, TESC bem_, and staging
areas.

• Remove constructionequipmentand debris.

• Hydroscedand/orinstallplantsin temporarystagingareasor accessmaclswithinthe
mitigationsiteboundaries.

• Hydrosced erosioncontrolmix in temporarystagingareas/accessroads outsidethe
mitigationboundaries.

Record Drawings, Monitoring, sad Maintenance

• Produce record drawings (including grading, instrearn 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 156thStreet Bridge).

• Complete a baseline report, including record drawings and final monitoring plan (e.g.,
locations ofmomtormg plots, baselineconditions).

• Begincompliancemonitoringduringthefirstgrowingseasonafterallgradingand planting
arecomplete;submitannualmonitonngreportsforI0-yearmonitoringperiod.

• Conduct maintenance(e.g.,weed management,WHMP) and implementany necessary
contingencymeasurestomeetperformancestandards.

Natural ReJource Mingatwn Plan 5-57 December 2000
Seattle. Tacoma International A _rpor_
Master Plan Update .5.56-2912-001 [03)

AR 048736



5.2 MILLER CREEK RIPARIAN AND INSTREAM ENHANCEMENT PROJECTS

Mitigation along Miller Creek fi-omthe Vacca Farmsite to Des Moines Memorial Drive is designed
to establisha large, contiguous habitatcorridorextending approximately6,500 fi along the suw.am,
connecting habitatsthat are _tly fragmentedby urban land uses. Within this comdor, instream,
wetland, and non-wetland riparian habitats 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. Riparian wetlands along Miller Creek will be enhanced
by removing slructures and impervious surfaces, removing non-native vegetation, and planting with
native wetland vegetation. Non-wetland riparian buffers along Miner Creek will be enhanced to
stabilize soil; retain sediments and nutrients; and provide shade, organic matter and woody debris to
the stream.

Mitigation m_ along Miller Creek will also be implemented to compensate for filling existing
drainage channels, to maintain the hydrology of wetlands between MiUer Creek and the new
runway embankment, and to mitigate for temporary c_on impacts to wetlands. These
mitigation actions aredesigned to prevent indirect hydrologic impacts to wetlands downslope of the
embankment. Replacement drainagechannels will be con.cm_ed to maintain inputs fi'om surface
water runoff and groundwater seepage to wetlands downslope of the new embankment, and
wetlands temporarily impacted by constructionwill be restoredto pre-constructionconditions.

To compensate for unavoidable project impacts to wetlands and streams, the Miller Creek buffer
and insu'eamenhancement 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-fl reachof Miller Creekbetween the Vacca Farmsite and Des Moines
Memorial Drive.

• Restoring and enhancing a native, forested riparian buffer corridor along the cast and west
sides of this 6,500-fl section of Miller Creek, to protect and improve aquatic habitat in the
stream,associated drainage channels, and riparianwetlands.

• Establishing a large,contiguous, protected riparianhabitat corridorconnecting the upper and
lower reaches of Miller Creek.

• Restoring fish and aquatic habitat to degraded, highly modified reaches of Miller Creek by
addingLWD andboulders,reconstructingnaturalstreamchannels,removingman-made
obsu'uctions,andreshapingorstabilizingsu'eambanks(Section5.2.2).

• Replacingapproximately1,290linearflof drainagechannelsnear 12thAvenue to
compensateforexistingdrainagechannelsthatwillbe filledby the thirdrunway
embankment(Section5.2.3).

• Restoringapproximately2.05acresofriparianwetlandthatwillbetemporarilyimpactedby
consmlctionoftherunwayembankment(Section5.2.4).

• Encouragingandpromotingadditionallocalstreamrestorationeffortsinthebasin;thePort
willcreatea $150,000trustfundtobe usedforstreamrestorationprojectsintheMiller
Creekbasra(Section5.2.5).
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5.2.1 Miller Creek Riparian Corridor Wet_!mndand Buffer Enhancement Plan

The physical and biological functions provided by riparian vegetation will be enhanced along
approximately6,500 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
contributing large 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 carbonexport to the slrem_ and providing habitat and food resources
to aqua_co_s.

As a consequence of past development in the Miller Creek watershed,buffers have been removed or
degraded along much of the sueam. Native forested vegetation has been replaced by impervious
surfaces, ornamental turf grasses, or landscaping. These alterationsreduce the ability of the existing
buffer to support the biological and physical functions necessary to maintain quality habitat in
adjacentstreams.
To restorefunctionsto aquaticresources, riparian wetlands, and buffer along Miller Creek, a buffer
area that averages 100 fl 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,
underground oil 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 su'eam banks or result m increased sedimentation. These

specific areasare shown as shaded zones in Appendix B, Sheets L1 through L5. The wetlands and
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 shrubvegetation will be enhanced with in-fill planting of native trees or shrubs.

Design of the Miller Creek wetland and riparianbuffer enhancements has been coordinated with the
design and location of stormwater detention ponds, the South 156th Way bridge replacement,
locationofairportsecurityroadsand utilitycasements,aswellas withdesignof replacement
drainagechannels(seeSection5.2.3).AppropriateBMPs willbe implementedandconstruction
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. l 0 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-I).
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TsMe5.2-1.Mltipbon goals, designobjectJve_and designcriteriafor theMillet"Creek wedand tad buffer
enbancementproject.

Goalsand DesertObjectives Dedp CrJterin

Gosh Enhanceaquatichsbltst in theMillerCreek by embi/shi_ • foresmdbuffer.

e,_mrea_=ly 40acresof Demolishexistingsm_m_ R_ovem_imsmedb,w__-,,dscapmg,and
npm.ianbufferalongMillerCreek. portmusofturn-nativevegetanonlocatedwithin100ftofMillerCreek{or

itsadjacent_), andbuffersvm'%o_n_m'mm(40-acrestotal).

Ren_vcpotentialwaterqualityimpactssuchasfailedseptics.v_emsand
tmtrea_sumnwam_runoHfromthebufferarea.

Enhancewetlandandriparian. Riparianbuffer8teasthatlureclearedordisturbedduringdemolitionwill
bepimaed withnativefoRstedtad dmlb v_,mtio_

platommtiv¢neespeciesst demitiesofgremcrdum280peracre.

Phmtnativeshrubspeciesatdensitiesofgreaterthan2,100peracre.

Lawnareasandother-,gasdominatedbynon-nativespecies,willbe
enhancedbyplammgnauveforestedvegetation.

Increaseshadeanddelrilusinputto Denselyplanttheportionof thebufferadjacentto theseum withmUve
theaquaucenvironme_- treesandshrubswhereapplicableto provideoverhangingvegemnonto

providefmumesmmmsof LWD to timstrmmx

Reduceerosionandsedimentationto Removeexis_g suttcun_$,suchas ripmpwalls andbridges,to reduce
MillerCreek. channelscoormg.

Increasesedimentreten_oninthebufferby planungfreesand shrubs,

Providelongtermprotectiontothe Establishresuictivecovenantstopemumentlyprotectbuffer.
MillerCreekBuffer.

lmmll fencingandsigm to d_gzutteareaas pmttmtedmitigationsite.

5.2.1.2 Mitigation Site Description

The section of Miller Creek included in the riparian enhancement projects is located along both
sides of Miller Creek between the southern portion of the Vacca Farm site and where the stream

flows under Des Momes Memorial Drive (Appendix B, Sheet C2).

The Miller Creek buffer was established by adding a 100 fl buffer from the OHWM of Miller Creek

or from the edge of riparian wetlands (riparian wetlands are those that are directly associated with
Miller Creek). Approximately 4.8 acres ofpcti.anent detention ponds, relocated South 154th/South

156_ Street, and the third runway embankment encroached into this buffer. Additionally, an
existing sanitary sewer line and a 20-fl casement, totaling approximately 1.7 acres, was calculated
as an encroachment. Buffer averaging was applied at three locations along the stream to

compensate for these encroachrnents. The buffer and buffer averaging areas total approximately 40
acres (Appendix F).
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The riparianbuffer vegetation consistsprimarilyof tuffgrass lawns, areasof ornamentalnon-native
landscaping,ornon-nativeinvasiveplantspeciessuchas Himalayanblackberry,Englishivy
(Hedera helix), and Japanese knotweed (see Figure 5.2-2). Existing land uses in the buffer area
includeresidential smzcmres (suchas houses and outhuildings),ro_el_ 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 s_tchensis), hardhack, lady fern (Athyrium felix-femina), horsetail
(Equlsetum sp.), andvariousnative andnon-nativegrasses.

Twenty-one wetlands are present within the proposed Miller Creek wetland, Riparian buffer and
buffer averagingareas (see Table3.1-4). These wetlands are 18, 37a, A1, A9, A10, A11, A13, A16,
R1, 1t2, R3, R4, R4b, 1t5,RSb, R6, R6b, RT, R7a, RS, PO, R9a, R10, R11, R12, R13, R14a. R14b,
R15a, R15b, and R17. A complete description of these wetlands is provided in the Wetland
Delineation ReportMaster Plan Update Improvements Seattle-Tacoma International Airport
O'aramemx2000c).

5.2.1.3 Ownership

All parcels within the riparian wetland and buffer enhancement area shown in Figure 5_-1 are
ownedby the Port.

5.2.1.4 Rationale for Selection

Restoring the riparian habitat along this reach of Miller Creek provides on-site and m-kind
mitigation opporturfitiesto replacewetland and stream functions impacted by the project. Despite
past degradation, the downstream reaches of Miller Creek contain habitat for salmonids.
Acquisition, permanentprotection, and restoration of a significant portion of Miller Creek has the
potential to significantly enhance wetland and aquatichabitats in the Miller Creek basin, including
downsueam segments not within the project area. Removing residential land uses and associated
non-pointsourcepollutionandphysicalimpacts,suchasclearinganddumping,willenhancethe
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 corridorwithin 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 constraintsto implementing the mitigation as proposed. Specific mitigation actions
havebeenlimitedm portionsofthemitigationareaaffectedby steepslopesor existingnative
vegetation.Forexample,inareasthatcannotbe accessedwithoutcausingincreasederosion,or
disturbancetodesirablevegetation,enhancementactionsarenotplanned.
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5.2.1.6 Ecological Assessment of the Mibgalion Site

Ecological conditions relevant to the mitigation design and implementation are discussed in this
section.

Hydroio_

The majority of the proposedbuffer zone contains uplandsand areas of riparianwetlands. Seasonal
soil saturationcan occur in some of the upland areas near the meam. Inundation of some riparian
wetlands occursduring the high flow periods thatmay occurin late fail 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 per_mial_ saturated. Non-riparian wetlands m the
bufferareaare typically saturatedduringthe late fall throughearly summerperiod.

Evaluationsof project impacts to wetlands (Parametrix2000b) dcmon.si_e that, with the proposed
mitigation, groundwaterwill continue to be available to supportwetlands protected by the Miller
Creekbuffer. Mitigation to furtherprotect andmonitor 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
el al. 1973). However, various soft test pits were dug during field investigations for wetland
delineations within the Mitler Creek area. Alluvial soils with high organic matter were found m the
small riparian wetlands. Soils throughoutthe remainderof 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 scrim are primarily made up 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 156_ Street and South 160th Street, the riparian
vegetation is a complex mix of types. Areas of residential landscaping, such as lawns and
ornamentalplantings,andareasofnon-nativemvasivevegetation,aleintermixedwithareasof
nativeuplandandwetlandvegetation.Non-nativedominantplantsincludesuchinvasivespeciesas
Himalayan blackberry,Japaneseknotweed(Polygonum cuspidamm), and English ivy.

Riparianvegetation south of South 160thStreet is more oRen dominated by native plant species than
theareabetweenVaccaFarmandSouth160thStree..Common speciesidentifiedinthecanopy
layer include red alder, western redcedar (Thuja plicata), English holly (Rex aquifolium), and some
Douglas fir (Pseudotsuga menziesii). Dominant species in the shrub layer consist of Himalayan
blackberry, salmonberry (Rubus spectabilis), willow, and Indian plum (Oemlena ceras_formis),
with horsetail species, lady fern, swordfem (Polystmhum mumtum), and various upland and wetland
grassesintheherbaceous layer.

To assess the extent of non-native vegetation located within I00 fl of the stzeam, a vegetation
survey was conducted along each parcel that borders Miller Creek. Detailed descriptions of the
vegetation in each parcelwithin the riparianbuffer are provided in Appendix B, Sheets L1 through
L6.
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5.2.1.7 Miller Creek Wetlud and Riparian Buffer Enhancement Mitigation Design

Conditions along Miller Creek vary widely in terms of existing vegetation, presence of su'uctures,

and percent cover of non-native invasive species. Due to this variation, a single mitigation design is
not appropriate for the e_tire buffer area. Given the range of existing conditions, four different
buffer-enhancement actions will be implemented, depending on site-specific conditions (Table 5.2-2

and Appendix B, Sheets L1 through LS). Specific perfomumce standards for the buffer
enhancement area are provided in Table 5_.-3. Depending on existing conditions in a given part of

the buffer, mitigation actions m may include one of the following:

• Removing structures and/or existing non-native invasive vegetation, and re-planting with
native vegetation (i.e., clearing and re-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 irtfill planting to increase species
diversity and habitat _ (i.e., infill planting).

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

protection).

Removal of Structures and Impervious Surfaces

All strucuu_, underground storage tanks and septic systems, roads, and driveways within the

proposed buffer along the Miller Creek riparian corridor will be demolished and removed. If
abandoned underground pipes or other structures do 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 slze,am 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 bamer 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
demolition activities associated with the Miller Creek buffer enhancement plan. Materials removed

from the buffer area during demolition will be disposed of off-site at an approved upland disposal
facility.

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 blackbeny 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.

NaturalResourceMztiganonPlan 5-65 December2000
5cattle-TacomaInternanonalAzrport .556-2912-00l(03)
MasterPlanUpdate a:_r_,,,,_l.'_t_:m,u_.w_sp_,_r.,,,_,_Bz_.

AR O48744



Tsb|e 5.2-2. Enhsncement plan_ spproach slonl the Miller Creek buffer.

Enhsncement ActJvt_ ExplsMtion sad Comments

Remove s_u_s and/or non- This _hsncem_t .j,_u:h includes planung disnotx_J srcss after su_cu_es have
nauve mvasive vegemUon and been removed from the site. Activiues nay include gradmv within the exisung
re*planlmg, buffer to remove houses, driveways, mxl other llruclm'_. Ifl_-cessary, $o/] wi]] be

scarified and/or amended with o,_a_ic ma=ml.

Non-inuremvmive species melt as Itimalaymt m_l evergreen b!t_ckben'y(Rubus
lacm_atm), Japanese knotweed, bamboo (Bambusa sp.), English holly will be
removed from certain poniom of the bvHer;,these mtas are shown m shaded areas
in Appendix B, Sheets Ll through 12.1. l_,trwal of non-native invasive plants
will depend upon vehictflm"ace=m, the poumtla] mk of _on m wetlands
or Miller Creek from vegetmion removal, and whether or not mvmive specms can
be controlled adequatelywithout teumvaL Areas of non-native mvasive species
will be wholly removed only where there is tppmpmte ._cess aud ff existing
deswable vet_aUon will notbe adventcly affected.

Re-vegetation will consist of plmmng native tamesand shrubs in areas, such as
lawns assocmted with residences, that do not curn_y have an ovcrsmry of
vegetauon. Under-planting will occur ,m&yr_existing nee canopies where an
undemory is absent or l_._ divettity. Nali_e Izees and _ to be used in these
enimncenmnts are listed in Table 5.1-I2.

Invssivc vegetation control Non-naUve mvasive species such as I-Iim_ylm and evergreen blackbe_,
and/ormanagement, and re- Japanese knotweed, bamboo, English holly will be con_lled and managed m
planting with nanve vegetation, certainpomons of tbe butteT where removal is not necessm'y or possible. For

example, mvssive species within the buff_ trmybe left m place if removal could
cause erosicmor sed/menmion to the stream or adjacent wetlands.

In some areas,paw.hes of invasive species may be u_ated with herbicide and/or
physlcalJy removed. These patches may range in size fi'om apprommately 200 to
600 l_. Coniferous uee spocies will be phrasedm the opon area m promote
reforestation thatwould eventually shade out mvasive species. These plantings
will slso provide divemty, seed stock, and recruitmem of LWD into the rilmmn
buffer.

Native trees and shrubswill be planted to increase (1) the amount of shade over
Miller Creek, (2) LWD rectmm_ent,and (3) colomzation of mmve trees.

Infd]planting m existing Native trees and shrubs will be planted to increase (1) the amount of shade over
nauve/non-native vegetation_ Mi/]cr Creek"(2) LWD recrmtmem, and O) colomzanon ofnanve trees.

No enhancement action needed. These areas either (1) contain well-vegetated buffer that does not reqmre
enhancement acUvities, (2) are maccessible or cannot be enhanced without causing
harmto destrable vegetation.
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Expected Hydrology.

The hydrologic regime within the buffer area along Miller Creek varies widely because of
topography, soil conditions, and proximity to the sueam or associated wetlands. Surface grades will
be changed as little as possible to retain existing drainage and flow patterns. Therefore, no changes
to the existing hydrologic regime are anticipated to occur from implementing this mitigation plan.

Hazard Wildlife Considerations

A landscape planting approach has been developed consistent with the WHIVIP to aid in deterring

flocking birds, raptors, and waterfowl from 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 amactants 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 redcodsr because its limp branches do not provide ideal rapcor
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,
wkile species that prefer shade, such as vine maple (Acer circmatum), will be planted in shady areas

under existing vegetation. A typical planlmg plan (Figure 5.2-3) depicts how these planting
approaches will be applied.

Temporary irrigation 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 lmpiementation

Miller Creek buffer projects will be closely coordinated with the instream enhancement projects, as
well as related Master Plan Update improvements, such as conswaction 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 riparianbuffer projects will be consistent with the monitoring
approachand schedule outlined in Chapter4. Specific perfon'nancestandardswill be evaluated
regularlyduringthe momtoringperiod to ensurethat the wetland and riparianbuffer enhancement
projects are meeting project goals and objectives (see Table 5.2-3). If performance standards are
not met, specific contingency mecmmmlisted m Table 5.2-3 may be implcmemed, following the
_el_five management approach described in Chapter 4. Monitoring schedules specific to the
riparianbufferareprovided in Table 52-4.

5.2.1.10 Site Protection

The Port will execute and file a restrictivecovenant for the Mitigation area. Copies of pmpos_
restrictivecovenantsare includedin AppendixF.

The Miller Creek buffer mitigation will be markedwith permanentsigns and protected by fencing
as approvedby ACOE. Signswill clearly markthe areaas a protectedwetland mitigation site. The
Portwill inspect and maintainsigns andfencing on a regularbasis.

5.2.1.11 Maintenance and Contingency Plans

Routine maimenance tasks (e.g., maintaining irrigation system, removing trash) and adzptive
managernen_conRngencymeasures (e.g., weed rnanagcment,replacing plants) will be impl=n_ted
consistent with the approachoutlined in Chapm"4. Specific contingency actions for each wetland
andriparianbufferperformancestandardareprovidedin Table 5_-3.

5.2.2 Miller Creek Instream Habitat Enhancement Plan

Fourmajorinstreamenhancementprojects,aswellasgeneralinstreamhabitatenhancernentsto
restoreandimprovethequalityoffishhabitatinMillerCreek.Instreamhabitatqualityiscurrently
degradedasa resultofhistoricresidentiallandusesandoverallurbanizationinthebasin(see
Chapter2).
The sectionofMillerCreekbetweentheVaccaFarm siteandDes MoinesMcrnorialDrivewas

surveyedinFebruaryandMarch1999toidentifyareaswithinthesue,am channelthatwouldbenefit
fromhabitatenhancement.As a resultof thissurvey,fourenhancementprojectshavebeen
identified(AppendixB,SheetC2).Habitatenhancementinthesefourprojectsincludesremovalof
channelarmoring,weirs,concretewalls,andfootbridges,andinstallinginstreamfeaturessuchas
rootwads,gravel,andlargewoodydebris.Inadditiontothesefourinstreamcnhancernentprojects,
largewoody debris will be addedatselected locationsalong the 6,500-fl section of Miller Cr_k to
enhanceoverallchannelfunctionand habitat(AppendixB, SheetsC7 and CIO). In._eam
enhancement projects will be coordinated with the wetland and riparianbuffer enhancement
projects.Thesu-eambedandbankofMillerCreekadjacenttotheSouth156_ Streetbridgewillalso
berestoredaftertheexistingbridgeoverSouth156e Streetisremovedandreconstructedaspanof
relocatingSouth154_Street(seeFigure5.2-l).
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5.2.2.1 Goals, Objectives, ud Design Criteria

The overall goal of the Miller Creek instream enhancement projects is to alleviate historic human
disturbances by increasing the amount, q,.,llty, and continuity of insu'eam fish habitat. Specific
designobjectivesm theinstreamenhancementprojects are:

• Enhance in.meam fish habitat by increasing channel complexity.

• Stabilize bed and bank erosion along Miller Creek.

• Remove into'earn man-made debris and clumnel armoring.

. Enhance_ subsumecond/tionsforfishandinvertebrates.

. RestorethestreambedandbankafterrelocatingthebridgeoverSouth156= Sneer.

To implement the goal identified above, specific objectives and design criteria were developed
(Table 5.2-5).

Table5.2-5. Mitigationgosh, designobjecttvekand design criteria for imtream enhancementprojects in
MillerCreek.

Goalsand DesignObjectives DesignCriteria

Goal 1: Enhancehabitatby increasingchannelcompk,,dty

Createpoolsandrifflehabitat. Removecemented,_,-r alongbanks,encouragenaturalformationof meander
bendssadcutbenches.

Createunder_tba.i_ andother Increasetheamountof geommphicallystablela_e organicdebrism the
habitatfeat_'esforjuvenile channel.
rearingandhigh-flowrefugia.

Create insn_atm diversity.

Goal2: Stabilizebedand bankerosion

Identifylocationsofm-channelor Stabilizethoseareasofexc_iveerosionbyusingnativevegetationandla_e
bankerosionandstabilizethose woodydebris.
areas.

Goal 3: Removetrash

Channelwillbe freeof u'zsh. Removeall washfaumthechannelthatcouldbeharmfulto fishhabitat
aestheucs,andwaterquzlny.

Goal4: Enhanceimtreamsubstrate

Enhancesubswate. Addgravelto degradedreacheswherena_aalrecrui_nentis limited.

Goal S: Restorethebed and bankafter relocatingthe bridgest South 156e' Street

Reducefreesedimentload. Reduceupstreamerosionby vegetatingbank_andreplanmlgtheVaccaFarm
She.
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5.2.2.2 Mitigation Site Description

Thefourinstrearnenhancementprojects,andthegeneralhabitatenhancementsarelocatedinMiller
CreekbetweentheV_ca FarmroteandDesMoinesMemorialDrive(seeFigure5.2-I;Appendix
B,Sheet (=2).

BetweenVaccaFarm andSouth160_ Street,thestreamchannelisslightlylessalteredthanthe
ditchedandchannelizedreachon theVaccaFarmsite.SouthofVaccaFarm,thestreamcontains
some meanders, poolsandriffles, and some large woody debris in the channel. The substrate is
predominantlysilty, mixed with areasof sand and till in the northernportions of this reach. Furth_
downsuv.amthe substrata consists largely of gravel and gravel-sand bars. Unconfined channel
widths in this reachrange fi-om7 to I0 fi and gravel ban;areg_mm_mtoly 5 fl wide. Because this
my.am reach has been sun-ounded by residences and _ several strearnportions are modified
with ripmp, retaining walls, bridge abulments, foothridges,and othes bank-side _ that
restrictnaturalchannelmorphology.The vege_t_uplandbufferinthismea mostlyconsistsof
lawn and some bushes and trees planted by homeowner, but there is very little native riparian
vegetation.

The stream channel betweenSouth160_ Streetand SR 509islessdisturbedthanthe upstremn
reaches, with channel widths ranging fi_m 7 to 10 fc 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, ripm'ianvegetation, pools and riffles, and
gravel bars. Generally, residential development is located fa_- fi-om the sueam than in the
upstream reaches. As a result, long stretchesof the streamhave intact riparian vegetation on both
banks, reducing the impact of RrbRni_,_,rion.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

ThePortownstheentireareatobeincludedintheMiller Creekriparian andin.streamenhancernent
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 channel 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 forrestoration. Type of _t included the loss of habitat complexity,
channel armoring, erosion, man-made debris m the channel and unstable or uniform
geomorphology. Opportunity for significant improvement at potential enhancement sites was
deta,,ined based on benefits to upsuearn and downsueam reaches, access to the site, coordination
with buffer revegetation projects, and potential negative impacts during construction.
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52.2.5 Constraints

There are no sign/ficant consuaints to the implementation of the mitigation projecls. However,
instrearn work must be performed during low-flow periods, and all work will be designed and

performed consistent with conditions of the HPA permit forth, projects.

5.2.2.6 Ecological Assessment of the Enhancement Sites

Urban development in the Miller Creek waxershed has degraded instream habitat and water quality

throughout the basin. Specifically, within the project n:ach, aquatic habitat has been degraded by
altered hydrology; channelization; excess fine sediments; altered water quality due to inputs of

pollutants, stormwater discharges, and agricultund 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, anadmmous and resident cure-'oat trout,

three-spine sticklebacks, white crappie (Pomoxis annu/a_), and pumpkinseed s_fi_h

Table 5.2-6. Summary of exitlingwnditioni in MillerCreekbetweenSouth 1_4bStreetud Des Moines
MemorhdIktve.

Parameter De,cripUon

FishHabixax Poolhabitatandhi,h-flow gefugiaqualityme rehmvelypoor,whichis reinedto the
lackof LWD inthecharnel Thisproblem(andotherfactont)may limitthesu_esof
residentandanadmmmufishpopulaUam_pponed by MillerCreek.

FineSediment Highmrbidiwwas observed(andrepom_l)in MillerCreekduringwinterbaseflow
rates."Ibisproblemis t,,_m'ily foundintheupperreacheswherethe channelhas
been_gh=ned andconrm_ bynpr_ on bothbankz.

GeomorphicComplexity Numerousfootbridgesandripr_ confinethesffeamto a narrowstraightchannelm
manyreaches.

Man-madeDebris Man.madedebris(tires,shoppingcarts,metalpipes,and carparts)andfences that
resmctups_.am and_ fishmovementare¢mranoothmughomthe

Between South 156thStreet 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 swaightened reaches of high-
velocity flows and bed scouring. Riparian vegetation consists primarily of lawn and some flees
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 160 _ Street during an electroshocklng fish survey on

November l 0, 1998 (Paramemx 1998), they were not found during that survey in the upper reaches
of Miller Creek north of South 156mStreet.
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Specific conditions in each of the four _ project reaches are d_ribed in the following
secuon.

Inttj'C._mmEnhueement Project 1

InstreamProject1 is locatedbetween the downstreamend ofthe Miller Creek relocation project and
South156e_Street(seeFigure5.2-I).The projectareaincludesapproximately650 flof Miller
Creek,whichisconfinedalongmostof_e projectlengthby riprap(Figure5.2-4;AppendixB,
Sheet C3). Historically, this area was a wetland thatmay have lackeda defined greambed. When
this areawas drainedfor farmland,Miller Creekwas channelized along the eastern edge of Wetland
AI. A small side channel, or ditch,draining WetlandAI flows into Miller Creek at the south end of
WetlandA1 (see Figure 52.-4). Thisprojectis located on Parcels63, 87, 88, 89, 90, 91, 97, 98, 100,
and 101.

In this reach Miller Creek is a low-gradient six.m, although the valley becomes more confined
do_ of the confluence with the side channel The project si_ has two distinct areas:

upslreamof the confluence with the side channel (Parcels 88, 89, and 90), and downslzeam of the
confluence where the valley nan-ows (Parcels 91, 99, 100, and 101). Subsume in the upstream
reachis composed primarilyof silt andfine gravel; however, some coarse gravel exists where riprap
has fallen into the channeland created a riffle. Subswate in the side channel and downsuraun of the
confluence consists of fine silt. Five footbridgescross Miller Creek upstreamof the confluence, and
a fence crosses the channel at the upstream end of the project site. Two footbridges and a fence
crosstheside channel.

During high-flow events, both Miller Creekand the side channel overtop their banks and flood the
adjacentwetland. Vegetation within this reach is predominantlygrass;the site also has several large
westernredcedartreesandsomenon-nativeandinvasivespecies.Do_ oftheconfluence

severallargetreesarelocatedalongthechannel;however,theremainderofvegetationislawnand
invasive orexoticspecies.

l_xi_ting Conditions: lastream Enhancement Project 2

InstrcamProject2 is located approxim_ely 150 f upstream of South 160thStreet (see Figure 5.2-1).
A narrow ravine confines Miller Creekand its floodplain throughoutthis reach.

Construction of two weirs in this reach has altered the channel profile and resulted in a uniform
channel with little habitatdiversity (Figure 5.2-5; Appendix B, Sheet C4). The first (downstream)
weir is approximately3 f high and constructedof large boulders. The second (upstream) weir is
consm_ctedof cement, located approximately70 f upstream of the firstweir, and is approximately
2 f high. A footbridge crosses Miller Creekjust upstreamof the second weir. Miller Creek is
confined by riprap on both banks downstream of the first weir and upstream of the second weir.
Both weirs may impede fish passageat summer lowflows.

Between the weirs, riprap armorsthe left bank, while the right bank is covered with lawn. During
storm events, a pool forms behind the downstreamweir and floods the right bank. An emergent
wetland lies adjacentto the left bankof Miller Creek throughoutthe project 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 do_ w¢{r. 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 InstreamProject 3 extends from a scour pool and debris areaimmediately downstream
of a culvert at South 160e'Street to approximately600 fl downstream (see Figure 5.2-1; Appendix
B, Sheets C2 and C5). This projectis located on Parcels256, 257, 258, 259, 260, and 276. Miller
Creek is confined in the middle and upperportions of this site by a narrowravine. However, along
the lower project reaches, the valley widens and an extensive floodplain and wetland are associated
with the stream.

Tireripraphas beenplaced along the left bank downstream of the scour pool, while the rightbank 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 thatis protected by riprap(Figure 5.2-6; Appendix B, Sheet C5). Tire riprap lines the
channel approximately 40 fi 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 throughoutthis reachis dominated by blackberryspecies andturf grass lawn, with a few
large trees scatteredalong the banks. Access to the site is limited by steep banks on the right bank
immediatelydownstream of the culvert. However, the project areais easily accessible along the left
bank.

lnstream Enhancement Project 4

Enhancement Project 4 extends fi'om a point cast of gthAvenue South to a private driveway
approximately 820 fl upstream (see Figure 5.2-I). Project4 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 arepresent 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 upsucarn 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 fl) western redcedar and red alder
trees; however, little understory exists, and ground cover is primarily grass, gravel, and mvasive
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 propos_ for the four specific insuv.am
habitat enhancement projects, the general in-_ habitat mhancemem along Miller Creek, and
the restoration of the sumun 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 i ,n_ede fish passage. However, at several locations some riprap will be left in the
channel to avoid creating significant erosion or _on "nnpacts (Figures 5.2-8 through 5.2-I I).

Prior to developing the enhancement designs, cross sections were surveyed in three relatively
undisnnbed reaches in Miller Creek. These cross sections (Figure 5.2-12) are used as reference

sites for proposed _ enhancement projects. The geomorphic and habitat benefits associated
with each enhancement feature are _ in Table 5.2-7.

Table 5.2-7. Habitat and pomorphic benefits of Mllhn"Cnmk iron.mumMlumemmmt fa_

g-h-.,-_'n*- Fe__m___ Geomorpldc F_ ]_bimt Fmm¢flom

Lt_ Woody Debris (LWD) Smbiliz_ links IncmMes lmbimt compicxny
_,,,,,,_ms deposition of fine _,vw,m:s pool fonmnon
sediment Provides insmmn cover

Riparma Vegemticm Stabilizes banks Modemtm tempemtme
Provides • amnce for LWD l_ organic matter
mcnmmem

Incrmses mughn¢_ pmmom Pmmoms _ banks
depo_on of fine _ Provides _ cover

Meander Bends Creamspool/riffle _queac_ _ habitat complexity

Pmmoms overLmnkflows, reduces Creams sluwnmo reaches
channel incision

Creamsvzrmucms m flow regime

Creates depomoml

Boulde_ Promotes vm,mion m etmm_l width Provides _ cover

Crmms vzrmmms m flow mgnne Crams vm-mmms in flow regime

ErosionControl Reducessedirne_loading Reducesspawninghabitat degrmdalion

S_iliz_ _ _ macromvmebmte production

Remove _ Bame_ Promotes m_xml geomorphic _ lmbitlt avmhbiliw/cominuiW
processes (i.e., widenmE_
meandering, depo$iUoa)

Debris Removal NA Enhancesaesthetics

P,_iuces pommml pollutants

Remove Footbridges/Ripmp Allowsfor rotund channel _ lmbimt complexity
movement (Le., widenm_

NA = Not applicable
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inctream Enhancement Project !

Activities at InstreamProject 1 will enhance approximately ,170 fl of Miller Creek and 300 fl of a
side channelextending fromthe Miner CreekrelocationandVaeca Farmproject to the downstre_
side oftbe existing South 156thSlzeet bridge (see Figures 5.2-1 through5.2-8). The primarygoal of
the enhancement features is to create a geomorphically stable, low-gradient slzeam. Other goals
include increasing the frequency of overbank flow for sediment deposition, enhancing iriSh'cam
habitat,andenhancing the side channel.

Project1 includesremoving riprap,footbridges,railroadties, and fences along Miller Creek and
placingwoody debrisin the channel to increaseinstream habitatcomplexity (see Figure 5.2-8;
AppendixB, Sheet C3). Riprapcurrentlylocatedupstreamof the South 156= Streetbridge will be
removed as partof the bridge replacement project. Portions of the areamay be regradedto match
gradingassociatedwith the Vacca Farmprojectandto promote floodingnear the confluence with
the side channel. The reachcurrentlylocated underthe existing bridgewill be restoredby adding
some wood and large rocks,providingerosion controlalong the banks,and replantingthe riparian
areaonce this bridgehas been replaced.

Addition of woody debris and native vegetation will create more diverse instream habitat for fish
and other aq,,,rlc organisms. Native riparian and wetland vegetation will be planted along the
banks. The side channel will be enhancedby adding woody debris andplanting native vegetation
adjacent to the banks.

The entire project site is easily accessible to people and heavy equipment on both banks. Therefore,
construction of i_ enhancement features and replanlang of riparian vegetation would be
unrestricted. Specific access mutes will be identified in the field to protect sensitive areas located
within the projectboundary.

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 fl of
Miller Creek. Approximately 100 fl of the channel profile will be regruded to match average
upstreamand do_ gradients.

Approximately 55 fl of riprap will be removed along the left bank between the two weirs and
approximately 12 fl ofriprap will be removed along the right bank. All ofthe riprap aasoeiated with
the two weirs, as well as the two weirs, will be removed from the 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 m the channel and large woody
debris and river boulders will be used to stabilize the regraded reach. Native wetland and riparian
vegetation will be plantedto provide shade and reduce bankerosion.

A temporary diversion of Miller Creek and dewatermg of an approximately 120-fl 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

Natural ReJource Mingarion Plan 5-88 December 2000
Seattle.Tacoma lnternat_onal Atrport JJ6-2912-001 (03)
Master Plan Update a:m_r_m_,,v.,ft.,eJ._s.vl_,4_._,,m_,._.. .

AR 048767



downstreamportions of the _ during removal of the weir. Divcrsion of the sue,am and
consmactionsteps to remove weirs will be impl_ncnted only during low-flow conditions and will
be comistentwith conditions of the HPA permit for the project.

Measures to protect fish (e.g., trappingand relocating fiah) in the section of the stream to be
dewateredwill be implementedprior to divertingflows and will be conducted by a qualified fish
biologist consistent with conditionsof the HPA l_,_it. To divert the str=_ the section of sueam
to be dewatc_d would be temporarilyblocked with silt curtains, fish tr_ped andrelocated, and the
water diverted via a temporarydam, pumps, and pipes. The project area will then be dewatered,
weirs andriprapremoved and new gradecontrolsinstalled,banks stabilized, and the su'eamdiverted
back into the project area. If necessary, the initial portions of the re-introducedflow would be
captureddownstreamof the project area and pumped into upland areas for biofiltration prior to
dischargingback into Miller Creek. Diversion of the streamwill be conductedonly during the work
hourswhen the weirs arebeing removed(i.e., one or two work days). At the end of each work day,
workwill be complete enough to allowwater to be divertedback into the existing channel.

Instream Enhancement Project 3

Major factors degrading the stream along this reach are erosion and downcutting upsueam of a
riprappedmeander located approx/mately300 It do_ oftbe South 160_ Street culvert. The
primarygoals of the enhancementare to remove constrictions that channel/ze flow (i.e., insuearn
tireretaining walls) and stabilize the profile of Miller Creek. Other goals at this site include adding
erosion control featuresalong the banks,replanting native riparian and wetland species, removing
riprap along both banks, removing a fence along the lefl 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 msu-eamhabitat The removal of riprap 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 enhancementfeaturesare included in Project4 (see Figure 5.2-11; Appendix B, Sheet
C6). The primarygoal of this project is to reduce channel constrictions, which are causing bank
erosionand scour, and enhanceexisting instreamand riparianhabitat. Two rock walls along the left
and rights_ambanks, aswell as an existing driveway,will be removed. Removal of the rock walls
and driveway will restore naturalchannel geomorphoiogy in this reach. Erosion control measures
(e.g., sediment fencing and straw bales, erosion conu'ol 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
exis_g channelgrade, reduceerosion, and enhance instrearnhabitat.
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Removal of the two concrete rubble walls in the downstream reaches will enhance stream
morphology and create more diverse instreamhabitat with pools and ba_ It will also require
erosion control along the banks;placementof woody debris will be used to stabilize gravel bars and
promotedepositionof suspendedsediment.

Native riparianvegetation and wetland vegetation will be planted along the right bank within the
projectareaandalong the leftbank wherethe site is accessible. The planted vegetation will provide
shade and bank stability,as well as _ and species diversity to the riparian understoryand
forest. Invas/ve and non-nanvcspecies will be removedfrom the 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 heterophflla]) and stze will be detemfmed during the fired deign. The
numberand 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
engineer or habitatbiologist duringconstruction. Largewoody debris will be designed to be stable
in the stream. Nann'al anchoringmethods, such as partiallyburying or locating the woody debris
outside the low-flow channel,will be preferredover conventional anchoringmethods (Appendix B,
Sheet CIO). The general locations of large woody debris will vary from site to site, depending on
the design objective. Muchof the woody debriscan be salvaged from exixdng forested areason the
MPU project site thatwill be filled by embankmentconstruction This salvage woody debris will
haverootwads attached.

South 154thStreet/l.f__ Way Bridge Relocation

To accommodatethe RSAs for the thirdrunway, it will be necessary to relocate South 154thStreet
northandwest of its currentalignment. The existing and proposed alignment of South 154thStreet
connects with South 156thWay. As a result of relocating this roadway, it will be necessary to
replace and relocate the existing bridgeover Miller Creek at South 156e_Way. The exisling timber
bridge will be removedand replacedwith a new bridge thatwill span the 100-year floodplain of the
sueam (see Figure5.2-1; AppendixB, Sheets LI, L1.1, P1, and P2).

Elements of this bridge relocation will requirerestoringthe sueambanks after the existing timber
bridge is removed. The existing stream channel under the bridge is armored with riprap and
confined by the timberwalls of the bridge. As a result of construction for the timber bridge, this
segment of the streamwas widened, and the channel bed here is wider than the segments to the
northand south. After removing the bridge, restorationactivities will focus on re-establishing the
sueambanks. To accomplish this, a portion of the channel will be filled to restore the natural
channelwidth (Figure 5.2-13; Appendix B, Sheet P1). Loose riprapwill remain along the edge of
the stream channel under the bridge segments only to provide stabili_tion under the bridge (see
Figure 5.2-13; Appendix B, Sheets P1 and P2). Streambankswill be planted with native riparian
vegetation (Table5.2.8).
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5.2.2.8 Monitoring and Performance Standards

The momtormg approach, methods, schedules, and reporting for the _ 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 imlrum mhammnmatprojeclz.

DataColk.ctmnYear

Feature Activity Frequency O i 2 3 4 5 6 7 $ 9 Io

Habitat Inspe_on. stability Anmudly(May),or X X X X X X X X
Swucmres ofhabimfeannes afterflowsm exceuof

the 2-yearpeakflow
dunng thefn_'t3 yem

Substrate Pebblecotmts Semiannually X X X X X X X X
_ebmary/August)

Erosionor visualevidenceof Annually(May),or X X X X X X X X
Scounng erosionor_A_u_mg afterflowsm excessof

the2-yearpeakflow
dunngthe fn_'t3 yem

Sum_ures Evidenceof Annually(May),or X X X X X X X X
cavmtuonorsconnngafterflowsm excessof

the2-yearpeakflow
duringthe fz,st3 yem_

Adverse Inspectchannelbanks Twiceyearly X X X X X X X X
Flooding andriparianzone for (Febnmy/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 mstremn
enhancements are mee_g project goals and objectives. Monitoring for instrearn 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).

Monitoringmethodsand scheduleforthemstrcamenhancementprojectsarelistedinTable5.2-9.
The scheduleincludesrouRneinspectionsand emergencyinspectionstobe conductedfollowing
majorfloodevents.

NaturalResourceMit_ganonPlan 5-93 December2000
Seattle-TacomaInternanonalAirport 556-2912-001(03)
MasterPlan Update a.._r_tN3._m_m,p_.,m. stuPc,,,, ,,,w._,w.2--,.

AR 048772



Biological Conditions

The inszream 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

projects, biological conditions will be evaluated and compared to exisling or baseline conditions in
the stream. Biological conditions will be assessed using the benthic index ofbiouc integrity 03]]3I)

(Kerans and Karr 1994; Fore et al. 1995; Kleindl 1995). Aquatic invertebrate populations will be
sampled from representative riffles in Miller Creek, and the d_t= will be analyzed to determine the
BIBI score. The BIBI score integrates severalphysical and chemical conditions in the stream and
watershed7

Information gatheredfrom thisstudywill be used to evaluate changes in the invertebrate

assemblagesand relatethem to othermonitoringparametersand changesatthemitigationsites

throughthemonitoringperiod.The BIBI scoresobtainedeachyearduringthemomtormg period

willbe comparedtobaselinevaluesobtainedfromMillerCreekpriortomitigation,aswellasto
valuesobtainedinotherurbanstreamsinthePugetSound regio_ Sincethismethodologyhasnot

beenwidelyappliedtomitigation,BIBI datawillbe usedtogenerallyassesshow themitigation

projectsaffectbioticintegrity,butwillnotbe linkedtoperformancestandards.

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 evalualmg riparian vegetation at the insu'eam

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 delnmental conditions to
ensure that the projects meet performance standards.

In the event that contingency measures arc 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 52-8.

All of the proposed enhancement projects have similar basic criteria for performance standards: (l)
maintain minimum flow depths and velocities for fish passage, water quality, and sedimentation; (2)

The BIBI is a mmmical analysis of stream invertebratedam that is used to assess the _ to which
macromvertebmtepopulationshave been alm,ed by hunumdisturbance. A smmg correlationbetween levels of
urba-wJ,tion andBIBIgores extszs('Foreet aL 1996; Horn_ et al. 1996). WhileBIBImeasmen_ms will monitor
changesm theinvertebrateassemblagesm thesu'eam,thevalueswillalsoreflectactiviliesin thewalershedupslmamof
thenm_gation,and_tuscannotbeusedtouneqmvocallydeterminetheeffectofmiusanonacnons.
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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 functionas designed. If this occurs, reacheswith enhancementfeatures can be modified by:

• Modifying channelwidths to reducevelocities and improve capacity.

• Adding additionalbankstabiliT_tlonand erosioncontrolmethods.

• Adding or modifying channelprofilestructures(e.g., log weirs) to reducevelocities.

5.2.2.10 Implementation of Buffer and Instream Euhaeement Projects

Implementation of the buffer and instream projects along Mill_" Creek will be coordinated with
each other,and will be constructed in amanner consistent with federal, state, and local permits (e.g.,
CWA 404, HPA). In addition, construction of the mitigation projects will be coordinated with
constructionof the thirdrunwayembankment, securitymuds, utility relocations, South 156thSlz_t

bridge relocation, and stormwater management facilities to ensure that implementation of the
mitigation proj_s is not impacted by other consm_ction activities. A proposed implementation
time line is resented in Table 5.2-10. Details regardingimplementation steps, const_ction 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 riparianenhancements will startwith 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 conu-ol during these activities will minimize
impacts to the stream and adjacent wetlands (Appendix B, Sheets TEl through TE5). 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.

Insu'eam 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 consmmtion activities, the TESC plan for the instream projects will be
implemented and the TESC elements will be in place (Appendix B, Sheets TEl through TES).
Once the temporary facilities are in place, the contractorwill implement a plan for conu'oUingwater
in areas requiring instream work. This may include excavalmg dewatering trenches, French drains,
and sumps.
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Temporary.bcrrns (using sandbagsor other s-u_cmres that would not be driven into the channel)
may be used to divert flows around bank work. Silt curtains will be installed prior to any LWD
placemem except for channel spanning LWD (Appendix B, Sh_'t TE_). Silt curtains would extend
completely around the project site. Any turbid water inside the sir c_ would bc pumped om
and directed throughsettling ponds and straw bale filters prior m being discharged back into the
stream. All instream work will be performed in a manner to prote_ fish and other aquatic
organisms, consistent with theHPA permit conditions.

Large woody debriswill be anchoredwithout the use of cables or ecology blocks by excavation and
partial burial (Appendix B, Sheet CI0). Placement and excavation for LWD will be accomplished
by hand tools or fi'om the streambank using _Iuipment with extend_le arms (e,g., backhoe). No
equipment will be allowed to drive into or cross the streamchannel. Access to project sites will
avoid wetlands where possible. If access through non-we'dand areas is infeasible, protective
plywood mats will be placed over access paths and work areas to protect wetlands and the stream,
Silt 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 procuredand from the appropriate geographic
source. The appropriategeographicsource for plant material used in the mitigation is defined as the
area that is bounded on the northby the Fraser River Valley, British Columbia; on the east by the
1,O00-foot elevation of the Cascades; on the west by the 1,O00-foot elevation in the Olympic or
Coastranges; and on the south by the WillametteValley.

Construction Steps

Construction steps required to implement the instrearn and buffer enhancementprojects are
provided below. Genera] construction steps, as well as construction steps for each of the four
instream projects and placement of large woody debris in the sueam within the project area, are
included.

General Conditions

• On award of the contract, the contractor will provide the Port with any required pre-
consu'uction submittals, 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 conWactorwill be responsible for ensuring that the work is performed in compliance
with all permit conditions and shall maintain a copy ofpe,i,its 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 landscapework.

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

Natural Resource M_ugauon Plan 5-g7 December 2000

Seattle-Tacoma lnternanonal Airport 556-2912-001 (03)
Master Plan Update _.'_mrA,,man_.'_l.'c3_l.mlm_,._mo_aow.,._ _,_

AR 048776



• Consm_tion will take place during the dry season; any in.streamwork or work below the
OHWM will take place only duringthe allowable work limes, consistent with HPA permit
conditions (i.e., July 15to Sepmnber 15).

• Plant procurement shatl be coordinated with the gr_ing schedules, and irrigation
installation if necessary, and be sectm_ 6 to 12 months prior to the scheduled planting
season to ensure that plants are available in the quantilies and species required by the
planling plan.

Site Preparation

• Establish vertical and horizontalsite conU'olsand rnamminthrough consu-uaion to record
drawings.

• Identify and flag limits of work formitigation site.

• Identify staging areasandtemporaryacces,¢haulroads.

• ImplementTESCplan and install TESCmeasures.

• Install fencing (orange barrier)aroundareas to be protected (e.g., stream channel, existing
wetlands, vegemtion/u'eesto be retained).

• Maintain securityof the site throughconsmiction.

• Establishtemporaryaccess/hanlroads.

• Establish stag/ng and stockpile areas.

• Implement a spill control plan and identify fueling areas.

Clearing, Excavation, and Grading

• Clear and grubportionsofthe site as specified; clear sn-ucturesandimpervious surfaces and
existing non-nativevegetation in selected areas.

• In selected areas,gradeper specifications.

• Install imgation as specified in selected areas.

Instream Project I (Appendix B, Sheets C3, C9, Cl0, and TEl)

• Install silt curtains and silt fencing per specifications. This can be done in phases as
approvedby the engineer.

• Remove riprap,footbridges,railroadties, and fences identified on plan sheet.

• Regradeportions of the areaas needed to meet grading fromVacca Farm projects.

• Install LWD in the main channel and side channel.

• Implement planting plan for the main channelandside channel.

• Seed disturbedareas(includingany access roads and staging areas).

• Maintain TESC measuresadjacentto restoredstreambank until adjacent riparianbuffer has
beenplanted and stabilized.
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• Remove silt ctmain and TESC measures once the site is stabilized and approved by the

engineer and wetland scientist.

Instream Project 2 (Appendix B, Sheets (24, C8 through CI@, TE2)

• Install silt curtains and silt fencing per specifications.

• Clearand gradetheminimum arearequiredforco_on oftheproject.

• Remove two footbridgesidentifiedonplansheet.

• Remove riprapassociatedwithtwo weir;removethetwo weirs.

• InstallcoirlogsandcoirliRstostabilizeareaswhereripmpisremoved.

• InstallLWD, riverboulders,andstreamgravel.

• Seed disturbed areas.

• Implement planting plan for shy,am banks, wetland, and riparian areas adjacent to project
site.

• Remove siltcurtainand TESC measuresoncethesiteisstabilizedand approvedby the

engineerandwetlandscientist.

Instream Project 3 (Appendix B, Sheets CS, C8 through C1O, TE3)

• Install silt curtains and silt fencing per specifications.

• Clear and grade the minimum area required for construction of the project.

• Remove _ tires lining left and right banks; remove riprap.

• Construct high-flow benches and gravel bars.

• Install LWD, river boulders, and stream gravel.

• Install coir lifts, coir logs and plant banks with live stakes to stabilize new banks.

• Seed disturbed areas.

• 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
engineerand wetland scientist.

Instream Project 4 (Appendix B, Sheets (26, C8 through C10, TEA)

• Install silt cu_ams and silt fencing per specifications.

• Clearandgradetheminimum arearequiredforconsUuctionoftheproject.

* Remove ripraprockwallsandexistingdriveway.

• Constructthreehigh-flowbenchesandgravelbars;consWactnew channelbanks.

• InstallLWD, riverboulders,andslzeamgravel.

• Placegeotextileovernew banks.
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• Seed di_ areas.

• Implementplantingplan for new channelbanks,wetland, and riparianareas adjacent to the
projectsite.

• Remove silt curtainand TESC measures on the east bank once the site is stabilized and
approvedby the engineer and wetland scientist.

Cioseout

• Completesite cleanupby removing temporaryhaul/accessroadsand staging areas.

• Remove consu'uctionequipmentand debris.

• Hydroseed and/or install plants in any temporarystaging areas or access roads within the
mitigation site boundaries.

• Hydroseed erosion conm)l mix in temporary staging areas/access roads outside the
mitigationboundaries.

• Installpermanent fence and/or signs along buffer boundary.

Record Drawings, Monitoring, nd Mmtemmee

• Produce grading record drawings (i.e., 'as=builts') for instzeamenhancement projects and
planting plan record drawingsforwetlandandbuffer enhancement areas.

• Complete a baseline report, including record drawings, buffer boundaries along Miller
Creek,and fina)monitoringplan (e.g., locationsofmomtormg plots, baseline conditions).

• Begin compliance monitoring during the first growing season after planting is complete.
Submitannualmonitoring reportsfor the 10-yearmonitoring period.

• Conduct maintenance (e.g., weed management, WHMP) and implement any necessary
contingency measmes to meet performancestandards.

5.2.3 Drainage Channel Replacement Plan

Three small intv,mittentdrainagechannels(Watersor Drainage ChannelsA, B, and W) are located
in the acquisitionareaon the west side of the existingrunway(see Chapter 2, Figure 2.1-2)? These
drainagechannels currentlyconvey water (groundwaterand surface water) from the hillside on the
westernedge of the airportto Miller Creek and the wetlands adjacent to Miller Creek. ChannelA is
located immediately east of 12_ Avenue South in a roadside drainageditch. Channel B originates
in Wetland37f and is located west of 12_ Avenue. ChannelB provides a surface water connection
between Wetland 37f and Wetland R9. Channel W is located east of the existing perimeter road
within the currentAirportOperation Area (AOA). This channel originates in Wetland 20b and
flows northwestthrougha culvert and underthe perimeterroad; it ultimately empties into Channel
A.

' A ditchon theVaccaFarm(seeSecuon3.4)isnotincludedm thismiuganonbecauseitsfunctionsareenhancedas
partoflheVaccaFarmILesto_tionProtects(seeSecuon5.1).

Natural Resource Mit_ganon Plan 5-i O0 December 2000

Seattle-Tacoma lnternanonai A_rport 5J6-2912-001 (03)
Master Plan Update G:_rA_,_'W_a_l_l_.,C_K_6m_,_,,,,,_l_,.,_

AR 048779



Approximately 1290 linear fl of exis_g drainage channels will be filled as a result of third runway
co_on (Chapter 3). The Port proposes to mitigate for filling these channels by replacing and
reswnng their functions on-site. A subsurface drainage system in the fill embankment will collect
water infiltrating the embankment and direct this water to surface water channels at the base of the
embankment. Water from the replacement drainage channels will be directed to riparian wetlands
along Miller Creek (Figure 5.2-14). The surface water channels will be designed to replace the 100-
year flow conveyance capacity of the channel lengths being filled. Replacement drainage channels
will be pr_,_anent features and their consux¢fion will be coordinaxed with the Miller Creek buffer
enhancement projects, embanlartent construction activities, and stormwater facility consmaction.

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 this mitigation action are listed below and described in Table 5.2-I I.

• The replacement drainage channels will provide adequate flow (100-year flow) conveyance
functions.

• The replacement drainage channels will collect seepage from the embankment to maintain
base flows m Miller Creek and hydrology of down slope wetlands.

• The replacement drainage channels will provide open channel lengthsequivalent to the
existing drainage channels lengths.

• The replacement drainage channels will be planted with a vegetated buffer to provide shade
to enhance water quality in Miller Creek and other wetlands.

Table 5.2-I 1. Mitigation goals, design objectives, and design criteria for repla_numt drainage channels.

Design Objectives Design Criteria

Goal 1: The replacemeflt drainage channels will provide adequate flow conveyance funcliom (100-yar flow)

Provide channel flow capa_ty for Construct the replacement channel to convey the 100-year, 24--hour deignexpected runoff, storm.

Channel depths will be a minimum of 2 fl deep with side slopes of 3:l or flatter;
or if slopes are $1eep_, log and rock wews will protect channel banks.

Goal 2: The replacement channel will collect seepage to maintain base flows and wetland hydrology

Integrate channel into embankment Construct channel down gradient and hydrolobncally connected to the drainage
dramage layer so groundwater can be layer of the embankment.
co])eeted.

Convey water to riparian wetlands down Direct water m drainage channels to di_harge points m or adjacent to npanan
slope from the embanknient, wetlands along Miller Creek (Wetlands A i 3, ! 8, 37, 39, 44a, and Ag).

Goal 3: The replacement channels will provide an open channel of equivalent length as the existing channel

Consu'act new channels with eqmva)ent Coru;zructnew channels with a rmnimum length of 1,290 ft.length, subsnrste, and slreartmds

vegmanon. Channel subsume will be stable, and have slopes of less than 3:l. Where steeper
channel slopes are reqmred, protect from downcuRmg w_th )o8 wc_rs.

Goal 4: Plant 8 vegetated buffer along the length of channel to provJcJe shade which will enhance water quality

Provide a vegetated buffer along the Plant nanve shrubs at greater than 2,100 mdividuais per acre along channellengthofthemmgauon channel, banks,

Plant nanve trees greater than 280 _ per acre along channelbanks.

Natural Resource Mtagat_on Plan 5-! Ol
Seattle-Tacoma Jnternatwnal Airport December 2000
Master Plan Update $56-2912-001 (03)

AR 048780



/
\

_ \
\

@EGMENT C DRAINAGEII /, REPLACEMENT -- I

CHANNEL, 250 FT. (EEE
i APPENDIX O EHEET DE)

I

iE...NTD d _"
REPLACEMENT DRAINAGE
GHANNF..L. leo FT. (SEE
APPENDIX D SHEET C@)

i

,-- ._ Figure 5.2-14

°_-f'J_' 2°_ e Looatio_ of Replloemlnt Dralnsge
. Ohmnnel and 8wales along the West 81de

s_, _ _,_ of the Third Runway Eml:snkme_t

AR 048781



5.2.3.2 Mitigation Site Description

The replacement channels will be located in areas that are ¢un'cntly predominantly residential
lawns, upland forest, or emergent wetlands. The replacement drainage channels will be constructed
on the west side of the perimeter mad that will run immediately west of the new embankment for
the third runway (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 drainage channel mitigation replaces the water conveyance functions of the charmels that will

be impact_l by the project. Replacement drainage channels will be cons_cted as close to the
original channel location as possible. The existing channels currently convey water from the
hillslope m the west of STIA to downgradient wetlands and Miller Creel The channels are
designed to ensure that the discharge of warn" m wetlands adjacent to Miller Creek continues.

5.2.3.5 Constraints

Them are no consumims 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 m the
Wetland Delineatwn Report (Parametrix 200(_).

5.2.3.7 Replacement Drainage Channel Mitigation Design

A permanent drainage collection swale will be cons_eted at the toe of the embankment to intercept
surface water runofffi'om the embankment, which will be directed m the storrnwater facilities. The

replacement drainage channels on the west side of the security mad will receive water from the
underdrain system that will collect water infilwating 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 direct this water to down slope wetlands.
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During construction of the embankment and retaining wall west of the third runway, the collecuon
swale will collect construction runoff from the outermost portion of the embanlanont and route the
water to a sedimenunion and wat_ Ireatment facility. After co_on of the em_ent and

retaining walls is complete, the collection swale will be retained to intercept surface water runoff
from the ¢mban]mtentand direct it to the replacementdrainage channels via culverts under the

perimeter road. The replacement drainage channels (a minimum of 1,290 linear fl) will convey
groundwater and seepagefrom the embankment and runoff water to adjacent wetlands (see Fignre
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 fl 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 fl wide. Check darns, log weirs,
or channel widening will be used to prevent erosion, sedimentation, scouring, and downstream

deposition impacts.

Discharge Points

The drainage channels will discharge into selected wetlands to maintain wetland hydrology and
base flows in Miller Creek (i.e., Wetlands A13, 18, 37, 39, 44a, and R9; Appendix D, Sheets C4
through C7). At the discharge points, the channels will be de,q;igned to prevent erosion or scounng
impacts m the receiving channel or wetlands through the use of dispersal trenches or 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 stormwater to downsne, am wetlands and Miller Creek. The
replacement drainage channels will collect seepage water that discharges fi'om the embankment and
distribute it to downslope wetlands using rock berms or infiltration swales. The hydrology of
wetlands down slope of the new embankment will be monitored followingconstruction to ensure
that wetland hydrology is maintained.

5.2.3.8 Implementation

The replacement drainage channel will be constructed as pan of the stormwater facilities for the

third runway embankment. Channel consmlction and planting of the vegetated buffers will be
coordinated with construction of the embard<rnentand stormwater facilities, the Miller Creek

riparian wetland and buffer enhancements, and temporary restoration of wetland impacts.
Implementation of the replacement drainage channel is described in Section 5.2.5.

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 _om the edge of the channel to

Natural Resource Mit_ganon Plan 5-106 December 2000

Seattle-Tacoma lnternanonal Airport 556-2912-001 (03)
Master Plan Update o:_urA.,_aC._lzuJm.,olm,c._,w_tto,c.,,_,,,_wm=,,:=.... .

AR 048785



approximately 10 ft west of the security road (see Figures 5.2-15 and 5.2-16; Appendix D, Sheets
C5 and C8). This distance is designed to provide a minimum of 5 fl ofunvegetated area on either
side of the perimeter fence as required for airport security. Native plant species that will not atwact
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 reporting outlined in Chapter 4. Hazard wildlife will be momtored consistent with
the Port's WHR_ (Port of Seattle 2000). Monitoring and performance standards for the

replacement drainage channels will evaluate not only the functioning oftbe drainage channels (riow
conveyance, stability of subswam, evidence of erosion) and the vegetated buffers, but the hydrology
of down slope wetlands as well. Specific performance standards, types of parameters to evaluate,
and contingency measures for the replacement drainage charmels are provided in Table 5.2-12.
Replacement drainage channels will be monitored following the schedule and methods provided in
Table 52-13.

H,vdrolo_tv

The replacement drainage channel design provides surface water to support the hydrology of down
slope wetlands to ensurethat existing wetland functions are 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). Groundwater monitoring
will use standard groundwater monitoring wells installed in the wetlands between the embankment

and Miller Creek. Groundwater levels will be monitored monthly for the first 5 years of the
monitoring period, and then every other month for the remainder of the monitoring period. Specific
performance standards and contingency measures for maintaining hydrology in down slope
wetlands arc included in Table 5.2-12.

Vegetation

Vegetation in the drainage channel buffers will be monitored to evaluate plant sundval, native plant
cover, mvasive species cover, plant density, and overall health and vigor consistent with the
approach outlined in Chapter 4.

5.2.3.9 Site Protection

The channelswillbe protectedfrom adjacentairpon developmentby fencingand signsthat

designatetheareaas permanentlyprotectedmitigationsites.The areawillbe coveredby the

restrictivecovenantsdraftedtopermanentlyprotectthemitigationsites(AppendixG).
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5.2-_.10 Maintenance and Contingency Phms

Routinemaintenanceandcontingencymeasureswillbeimplementedforthereplacementdrainage
channelsconsistentwiththeoverallapproachoutlinedinChapter4.

SpecificcontingencymeasuresforthedrainagechannelsareprovidedinTable5_-12.Ifflowrates
andhydrologyaresubstantiallydifferentfromthedesignflowsusedtodevelopthisplan,the
channelsmay notRmctionasdesignedandthechannelsectioncanbemodifiedby:

• Wideningthebaseflowchanneltoreducevelocitiesandimprovecapacity

• Narrowingthebaseflowchannelwithlogsorboulderstoincreasebaseflowdepthand
velocity

• Wideningthefloodflowportionofthechannel(above0.5fl)toimprovecapacityand
reducevelocity

• Addinglogweirsteps--4oflattenstreamslope,reducingvelocityandincreasingbaseflow
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 m Section 5.2.4.2). Temporary impacts to wetlands are those that do not revolve
permanent filling or excavation, and include cleating of wetland vegetation; use of a wetland for
temporary construction access roads, staging areas, or temporarystorrnwatermanagement ponds; or
minor disturbances associated with placement of barrierand sediment fencing. Temporary impacts
will last 1 to 5 yeats. A maximum of 2.05 acres.of wetlands (including 1.15 acres of forest, 0.46
acresofshrub,and0.44acresofemergentwetland)may beimpactedtemporarilyby construction
activities(Table5.2-14).However,notallofthesewetlandswillnecessarilybe impactedby
constructionactivities.Duringconstruction,allpracticablemeanswillbc usedtominimizeand
avoidtemporaryimpacts,forexampleby reducingstagingareaor accessroad footprints,
minimizingpond sizes,orre-routingaccessroads.Therefore,actualtemporaryconstruction
impactsmay belessthan2.05acres.Allwetlandstemporarilyimpactedby constructionactivities
willberestoredandmonitoredtoensureperformancestandardsaremet(Table5.2-I5).

Followingconsm_ction,wetlandstemporarilyimpactedby clearingorfillingwillbe restoredby
removingalltemporaryfillmaterial,re-establishingpre-dismrbanceconditions,andplantingwith
nativeforestedandshrubvegetation.Wetlandswithonlyminordisturbancesthatdo notinvolve
clearingofvegetationorfilling(e.g.,sedimentfencingplacedalongtheedgeofa wetland)willbe
restoredby removingsedimentfencing,rernovinganyotherconstructiondebris,andreplacingany
wetlandvegetationdisturbedbytheseactivities.
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Table 5.2-14. Summary of wetlandssubject1otemporary conm_ctWn-reisted impacts.

TotalTemporary VegeumonType Impacted(acres)
L,_r_ Area

Wetland Cia-_ificadonn (acres) Forest Shrub Emergent

Runway Safety Area Extension

4 Forested2 0.20 0.20 0.00 0.00

5 Forested/Shrub2 0.20 0.I0 0.I0 0.00

9 Forested/Emergent 0.16 0.II 0.00 0.05

Third Runway

18 Forested/Shrub/Emergent 022 0.04 0.07 0. I 1

37 Fore_ed/Shrub/Emergent 0.71 0.50 0.10 0.11

44a ForesmJ/Shrub 0.28 O.1$ O.!0 0.00

AI Forested/Shrub/Emergent2 0.05 0.01 0.01 0.03

A 12 Shrub 0.03 0.00 0.03 0.00

AI3 Forested 0.01 0.01 0.00 0.00

R2 Em_em 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

t All wetlands arepala, based on USFWS wetlandclassification system (Cowardin et al. 1979).
2 Temporm'y impacts will be limited to inslalisfion of sedimentfencing and other slandarclBMPs such as temporary

seedmg,su-awmulch,intercepnonswales,etc.

Table 5.2-15. Mitigation desip objectives and criteria for restoration of temporary wetland repack.

Goal and Design Objectives Design Criteria

Restore wetlands to pre-con.muchon Grade areasto pre-cansm_on eievatiom if pre-consxruaion grades have
conditions, been modified, amend soils with topsoil.

Provide wetland hydrology approprime Grade to reestablish pre-consa'uction hy&ology. If removal of fill and/or
for each wetland vegenmon cover type. grading does not re-establish wetland hydrology, water from the

replacement drainagechannels will supplement hydrology.

Re-vegetate impacted wetland areas. Restore impactedareas with native forest vegetation. Emergent wetland
communities will be replantedwith forest vegetation to increase wetland
functions and reduce potential use by waterfowl.

Stabilize soils in uplandareasadjacem w Disturbedgxoond within 50 _ of the wetlands will be hydroseeded or
restorationareas, otivJrwisestabilized to prevent erosion impacts to the wedand.

50.4.1 Goal, Objectives, and Design Criteria

The primarygoal of this plan is to ensure no net loss of wetland functions by restoringwetlands
temporar/ly impacted by consm_fion acfivkies to their pre-constm_on size with an overall
increasein function(e.g., replacenon-nativeemergentvegetationwithnative forestedvegetation).

Natural Resource Mitigation Pkm 5-112 December 2000
Seattle-Tacoma intov_ttional Airport 556-2912.001 (03)
Ma_ter Plan Opdme G:_D,Gr,_m,,l_t,_CWiXl_wl_,,'mmh'le_p,C.,ev_a_m_,t_2,=...

AR 048791



Designobjectivesand designcriteriawere developed(seeTable5.2-15)toensurethatrestorauon

goalshavebeenmet attheendofthe10-yearmonitoringprogram-

5.2.4.2WetlandsSiteDescription

A totalof 11 wetlands(seeTable 5.2-14)may be temporarilydisturbedby MPU project

consn'uctionactivities(seeFigure3.1-3,Appendix D, SheetsC2 and C3 throughC7). These
wetlands lie within three general project mess: the RSA and South 154 _ Sla-eet relocation, the third

runway embankment and the SASA. Wetlands subject to temporary construction related impacts
are limed in Table 52.-14. A complete description of these wetlands is included in the Wetland

Delineation Report (Par'axaetxix 2000c).

Runway Safety. Areas and South 154'_ Street Relocation

Wetlands4 and 5 arelocatednearthenorthend of theexistingrunways where requiredRSA

extensions will be built. As part of the safety extensions, South 154_ 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
required temporary erosion and sediment conu'ol 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), AI2 (0.03 acre), AI3 (0.01 acre), R2

(0.02), 18 (0.22 acre), and 44a (0.28 acre) outside the area of permanent fill. During the relocation
of South 154 _h Street, portions (0.16 acre) of Wetland 9 will be temporarily disturbed by
construction activity. M/nor disturbance could occur in limited portions of these wetlands as a
result of installing silt fences around the construction area

In addition to the impacts described above, approximately 0.71 acre of Wetland 37a will be directly
disturbed fi-om the con,m'uction of temporary stormwater management facilities, including a
detention pond. The pond will be used to temporarily store construction stormwater that is pumped
to an upland sedimentation pond. These stormwater facilities will be removed and the wetland area
restored after the completion of the third runway. Permanent stormwater facilities will be located
outside of wetland areas.

South Aviation Support Area (SASA)

Wetland 52 (i.e., Tyee Pond) is adjacent to the SASA project. Temporary impacts (approximately
0.17 acre) may occur during consffuction of the taxiway connecting the SASA to the airfield.
Impactsto the wetlandcouldincludeminor sedimentationor soildisturbanceresultingfrom
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 enhancement and restoration activities such as grading, weed control, and planting (see Table 3.1-
4). In general, these activities occur to Category rll or Category IV wetlands that are farmed or
dominated by non-native vegetation. For example, approximately 3.74 acres of Wetland A1, a
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Category II riparianwetland, would be temporarily disturbed by co_on associated with the
relocationof Miller Creek, floodplaingr__d_ng,and planting. Two emergentCategory IT[wetlands
at or nearthe off-site mitigationareain Auburn,Washington(see Chapters4 and 7) will be altered
by the placementof temporaryconstru_on access roads. All ofthese wetlands will be enhanced or
restoredby the proposedmitigation _tions, with an overall increase in wetland function resulRng
from the mitigation a_on. These actions are de_ibed in detail in the sections discussing the
individualmitigationprojects.

5.2.4.3 Rationale for Selection

Those wetlands temporarily impacted from construction a_ivities will be restored on-site.
Mitigation of temporary impacts provides the opportunity to enhance or restore functions in
wetlands that are currentlydegraded. Fofiowing mitigation of temporaryimpacts, these wetlands
will be vegetated with native forestedand shrubwetlandspecies, and wetlands will be protected by
50-t-wide upland bufferswherepossible.

5.2.4.4 Constraints

No significantconstraintshave been identified that would preclude implementing restorationplans
for temporarily impactedwetlands.

5.2.4.5 Ecological Assessment of the Mitigation Sites

Ecological conditionsm the temporarilyimpacted wetlands arediscussed m detail in the Wetland
Delineatwn Report: Seattle-Tacoma ]nternatwna Airport Master Plan Update Improvements
(Paramemx 2000c). A general descriptionof existing conditions in these wetlands is included in
Chapter2 of this report.

5.2.4.6 Temporary Impact Mitigation Design

Mitigationof temporaryimpacts varies on the natureof 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 willberemoved from the wetland. The area will be regraded if
necessary to re-establishpre-dismrbancetopography. Hydrologywill be re-established, if impacted,
by directingseepage from the fill slopes to the wetlands via the replacement drainagechannels. If
necessary,tilling or discmg of the soils to loosen compactedsoils and additionof 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, western redcedar, Pacific
willow, Oregon ash, Pacific nmebark,and Sitkawillow (Figures5.2-17 and 5.2-18).

Wetlands with temporaryimpacts that do not include clearing of vegetation or temporary filling
(i.e.,installationofsedimentorbamer fencing)willbe restoredby removingallconstruction
materialsordebris.Vegetationdisturbedbyconsu'uctionactivitiesin theseareaswillbe replaced.
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Finally, any areas outside of wetlands or wetland buffers that are disturbed by construction will be
hvdroseeded with a standard erosion conu'ol seed mix to stabilize the soils and prevent erosion.

I_vdroseeding 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 5.22).

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 WI-IMP and include species that are not likely to attract b=Tm_l wildlife (see Table 5.1-12;

Appendix D, Sheet L 1).

Landscape Plan

Specific landscape plans for tempormily disturbed wetland areas are shown in Appendix D, Sheet
LI. A _pica] planting plan (see Figure 5.2-18) shows how the wetland areas will be replanted after
consu'uaion is completed.

Expected Hydrology

All temporarily impacted wetlands will be restored to pre-distmbance conditions (including
topography) and therefore it is anticipated that hydrology in the restored wetlands will be similar to
pre-eonstruetion 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, types of parameters m_ and conlingency 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 ranway 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 at_aroach for the temporary impact mitigation will be consiatem with the
momtoring approach outlined for all MPU mitigation projects in Cl_pter 4 of this report.
Monitoringtasksspecifictothetemporaryimpactmitigationprojectsaredescribedinthissection.
Performancestandards,methodsand parameters,and contingencymeasuresforthe temporary

impactmitigationarelistedinTable5.2-16.The monitoringschedulefortemporarilyimpacted

mitigationsitesisprovidedinTable5.2-I7.

Table 5.2-17. Monitoringsebedulefor restorationof temporarywetlandimpacts.

DataCollection Year

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

Wetland Groundwater Monthly X X X

hydrology momtoriag Oncewinter,late X X X X X X X X

amm_, sad fall

Vegetation Vegetationsampling Oncelatespring X X X X X X X
commumnes ore_rlysummer

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
det¢.,dne presence of wetland hydrology sufficient to maintain existing or planted vegetation.

Vegetation

Temporarily impacted wetlands that are replanted will be restored as palustrme forested wetlands

and therefore will be monitored for at least 10 years. Vegetation will be momtored using the
approach outlined in Table 5.2-16.

5.2.4.10 Site Protection

Areassubjectedto temporary impacts will be protected as establishedintherestrictivecovenants

(Appendix G) and other federal, state, and local regulations that protect wetlands.
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5,2.4.11Maintenanceand ContingencyPlans

Routine maintenance and contingency measures will be implemented for the temporarily impacted

mitigation sites con_ictent with the overall approach outlined in Chapter 4.

Contingency measures for each performance standard for the temporary impact mitigation projects
are listed m Table 5.2-16. Contingency measures will be consistent with the adaptive management

approach outlined in Chapter 4.

5.2.4.12 Implementation of Replacement Drainage Channel and Temporarily Impacted
Mitigation Projects

The locations of the wetlands subject to temporary impacts and drainage channel mitigation sites are

shown in Appendix D. Implementation of mitigation activities for temporarily impacted wetlands is

dependent on phasing for the conslzuction of tbe third runway ¢mbankmcmt and decommissioning
of temporary stormwater detention ponds for the runway embartkvnent consmmdon. Drainage
channel cons_ction win occur before and during ¢onstzu_on of the embanlanent (approximately
2000 to 2005). T_,,_orary wetland impact restoration will occur immediately after completion of

individual projects impacting wetlands (i.e., South 154 u_Street relocation embankment).

Prior to the start of consu_ction, a pre-consu'ucfion meeting between the contractor, engineer, and
wetland scientist will determine the exact areas needed for co_on activities. These temporary
construction impact areas will 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 from
temporarily impacted areas. Any temporary access roads will be removed. Any fill material will be
removed. Temporarily impacted areas will be returned to pre-dismrbance conditions and drainage
channels will be graded per specifications (Appendix D, Sheets L1 and C9). Soils that have been
compacted by construction activities will be deep ripped if necessary, and will be tilled to a depth of
10 to 14 inches to provide suitable conditions for planting. Disturbed areas will be hydroseeded to
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 flees and shrubs. Temporarily impacted and drainage channel

mitigation sites will be monitored 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 additionalrestoration projectsin the Miller Creek basin, the Port will
establish a _ 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 enhancernent projects supported by the IrUSt fund arc independent of the
environmentalreview andpermitprocess forMPU projects (e.g., CWA 404/401, HPA), and would
not be coveredby any permit conditionson PortMPU consmlcfionor mitigation projects.

5.2.5.1 Goal

The goal of this mitigauon action is to provide a funding source to local agencies and groups to
enhancei_ or riparianhabitatfor salmonidsand other aquatic organismsin the Miller Creek
basra. The mast fund provides an oppommity to involve the local community and community
groups(i.e., TroutUnlimited) in planning meaningfulrestonaion forMiller Creek.

5.2.5.2 Description

The mast fund forwatershed restorationwill provide$150,000 for restoration projects in the Miller
Creek basin. Potential projects eligible for funding by the trust fund are based on information
provided in the StreamSurveyReport forMiller Creek(AppendixF oftbe Final EIS for the Master
Plan UpdateProjects [Port of Seattle 1997]). The projects identified below are a preliminarylist
and are proposed to addresshabitat problems in Miller Creek identified in the stream survey.
Examples of projects eligible for full or partial funding could include _ fisheries habitat
improvementssimilarto thoseproposed forMiller Creek in this plan (see Figures 52-8 through5.2-
1I), riparianbuffer 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-y_a" p_iod trust fund projects are not designed and
environmental permits sought? 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
implementedwill be at the discretionof the Port, but with approval from Ecology and ACOE.

5.2.5.3 Eligibility

The Port, or the designated admimsuator 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 S_Tac, City of Des Momes, City of Burien, City of Normandy Park,
special districts, tribal governments, non-profit organizations, or combinations of such governments
through inter-local agmmnents. Organizations requesting funding must comply with general
liability insurance reqmrcments established by the Port.

9

Project proponents will be respons_le for obtaining all federal, state, and local pemuts required to n_pl_t habitat
cnlmacernmatprojects.
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Key criteria to be used to evaluate proposals to implement projects in Table 5.2-18, as well as other
projects within the watershed, are:

* A demonstrated benefit to salmon or aquatic habitat without creating s/gn/ficant avian
wildlife habitat within I0,000 fl of nmways at STIA.

• Consistency with watershed management plans, or with prescriptions/recommendations
identified using watershed analysis or stream assessment procedures.

• Clearly defined project goals, /mplementAtion 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 Coord/nator, or other responsible

entity will admini_er the fund. The admini_wr will establish eligible project criteria, create
application forms, set project cost limits, and set implementation and monitoring requirements. The
Port will review and approve all project goals, plans, perfomumce 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
fundadministrator.

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 fund will 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.!-2!. These
unavoidable impacts will result from the development of the SASA and excavation acuvmes m the
borrow areas. Thexefore, to mitigate for these impacts in the Des Moines Creek basin, the Port

proposes restoration and enhancement projects designed to increase wetland function, enhance
_uatic habitat, and improve mcam conditions within Des Moines Creek_ These mitigation projects
are designed to ensure that new wildlife b=7_rds 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 Tyec 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-fl of the west branch Des Moines Creek, also located on the Tyec Valley Golf
Course.

• Establish a $150,000 trust fund for restoration projects located in the Des Moines Creek
basra.

• 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 mi_gafion 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 prote_on to the aquatic
habitat in Des Momes 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 slream 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 ni the west branch Des Momes Creek buffer.
This mitigation will increase infilwation, reduce pollutant runo_ 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 tm'f grass by planting a native shrub

community will also decrease hazard wildlife atuactants 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 Momes Creek at the Tyec Valley Golf Course. A 100-fl 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 atwactants to hazard wildlife, consi_ent with the Port's WHMP.
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Enhancementof th_ bufferwill increase infillxafionin the buffer area;reduce sediment, nutrient,
and pollutantinputsto the snearn;andprovideshade, largewoody debris,and organicmatterinputs
to Des Momes Creek.

5.3.1.1 Goals, Objectives, and Design Criteria

The following section de_:ribes the goah, objectives, and design criteria identified for the Des
Momes Creekprojects. Goals identifiedfor thisplan include:

• Establish a total of 5.5 acres of native shn_ wetland in a currentlydegraded emergent
wetland (i.e., golf course tin'f)to improvewaterquality, _ habitat,and streamconditions
in Des Moines Creek(4.5 acresin Tyee Valley Golf CourseMitigationArea and 1.0 acrein
west branchDes Momes Creekbuffer, see Table4.1-3).

• Reduce hazardwildlife (e.g., Canadagoose and other waterfowl species) use of the golf
courseareaby replacingtuffgrasswetlandwithshrubwetland.

• Improvewaterqualityandaquatichabitatin Des Moines Creekby planting a 100-fl forested
bufferalongboth banksof an 870-fl u:ctionof Des Momes Creek.

Specificdesign objectives andcriteriadeveloped to ensurethatthe Des Momes Creekprojectsmeet
mitigationgoals are listedin Table 5.3-1.

Table 5.3-1. Mitigation goals, design objectives, and design criteria for wetland and buffer enhancement on the
T.v_ 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 exixnng turf-domma_l wetland Plant 53 acresof the golf course wetland with nanve wetland shrub spemes
at the Tyee Valley Golf Course. (tnlcude wetland area on left and nght bank we._ brunch Des Mmnes Creek).

Shrubandsmalltreesplanted denswy willbe3,375 individualsperacre

Goal 2: Reduce waterfowl use of the golf course area

Reduce hub.at value of the rmoganon area Plant are vnth shrub vegetanon to discourage use of wettand by waterfowl.
for water fowl.

Goal 3: Improve water quality, and aquatic habitat ia Des Moiues Creek by restoring riparian buffers.

Establish wotected buffers 100 t_ wide Plant 100-fi-wide riparian buffers on each rode of Des Momes Crcek
npanan buffers. (apwoxlmately 3.38 acres of buffer area).

Plant nanve n!_man forested and shrub plant speoes within the 100-fl buffer
along Des Momes Creek.
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5.3.1.2 Mitigation Site Descriptions

Tree VaUey Golf Course

The Tyee ValleyGolfCourseisan activegolfcourselocatedazthesouthernend of theSTIA

runways(seeFigure2.1-I).The golfcourseoccursintheeastm'npordon of Wetland 28,an

approximately35-acrewetlandcomplexassociat_withtheNorthwestPonds and Des Moines
Creek.The portionofthewetlandassociatedwiththeNorthwestPonds (westofthegolfcourse)
containsforest,shrub,emergent,and op_-wamr wetlandhabitat.The golfcourseportionof

Wetland 28 containsan approximately9.75-acrecram'gentturf-grassw_land. Wetland

enhancementwilloccurinemergenttuff-grasswetland(seeFigure5_3-I).A detaileddescriptionof

Wetland28isprovidedintheWetlandDelineationReport(Paramem_x2000c).

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 cxis_g runways between South 192_
Street and South 196_ Street, were excavated as a source of peat by the previous property owners,

and subsequently incorporated into the airport's stormwater management syszcrn. The east fork of
Des Momes Creek originates in Bow Lake, east of the airport, and flows south, mostly via closed

pipes,totheTyeeValleyGolfCoursedetentionpond(TyeePond;Wetland52).From Tyee Pond,
theeastbranchflowsthrougha culverttojointhewestbranchsoutheastoftheproposedwetland

mitigationsite(seeFigure5.3-I).Southoftheconfluence,,Des MoinesCr_k flowsthroughthe

Tyee Valley Golf Course to South 200 _ Street and then generally south to Puget Sound

5J.lJ Ownership

The Portowns thepropertyintheDes Momes Creekmitigationarras(i.e.,golfcourse,buffetzone
ofDes Momes Creek).The golfcourseiscurr_tlyleasedtoa golfcourseoperation,whichwill

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
project area.

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 mvasive species. These alterations have degraded aquatic habitat in Des Moines Creek,
increased sediment and nutrient inputs to the sueam, and removed the buffering influence of
nparian vegetation. Using the Tyee Valley Golf Course _ a miugation 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 m 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 sueam.
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Finally, the turf grass and seasonal flooding that occur on the Tyee Valley Golf Course attract a
large nm'nberof waterfowl (e.g., C_n_,-i_geese and widgeon) that forage on the mown lawn of the
golfcoune.Thesewaterfowlposeathreattoairm'afloperationandsafety,and establishingshrub

vegetationwilleliminatewaterfowlfromportionsofthegolfcourseandreduceaviationb_7_rds.

5.3.1.5 Constraints

Mitigation design for these projects is constrained by the proximity of the mitigation sites to the
airfield and nmways. Proximity to the airfield affects the choice of plant species used in the design
co ensure that wildlife hazards are not created. The size of buffer areas is constrained by nearby
RSAs and embankments. Two separate and unrelated co_on projects are also potential
conswamts 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
South Access Freeway.

These con.cwamts will not prevent the plan from being irm?lernented,but they could affect
implementation steps (e.g., consu'ucfion sequencing) or design (e.g., protective barriers around
mitigation plantings). In addition, concerns have been raised by ACOE and Ecology regarding the
hydrology of the wetland mitigation area. Although this is not a constraint on the mitigation, these
concerns are addressed m this section. Finally, there are no consu'amts on mitigation for redirect
hydrology impacts at the borrow areas.

Buffer Size

Site conswaints 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-fl buffers along Des Momes Creek will protect the wetland mitigation site and the stream.
Wetland buffers cannot be enhanced east of the wetland mitiganon 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-impact 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 Hyd_io_v nd Re!_tioa___zb!pto the King Count/Des Moines Creek Regional Detention
Fscm_

Hydrology

The Tyee ValleyGolfCoursewetlandmitigationwilloccuron an existingpeatwetlandthat

historically supported for_ed and shrub vegetation. Existing soils and hydrology on the site would
support forested or shrub wetland under exis_ng 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 main|ained by high groundwa1_ 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
sufficienttosuppon nativeshrubwetlands.

Regional Detention Facility

The Des Moines Basin Plaradng Committee identified a preferred alternative for the RDF in
November 1999. The objective of the RDF is to control erosive flows reaching Des Momes 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
recon.vauction in Des Moines Creek m 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 from 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 reconsm_ction of the stream channel adjacent to the mitigation and increased
water storage in Wetland 28.

Using data from the King County RDF plan (King 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 lO0-year floods, with water lwels predicted to occur during these flood events after
consu-uction 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 current 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-fl contour, while with the RDF, the 100-year flood elevations are a foot
lower, at the 249.5-tt 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 conslzuction of the
RDF, the Tyee site will support the planned wetland shrub vegetahon. The site will continue to

support wetland vegetation and hydrology because the current 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
fi'om 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 fi'om consu'uction are
avoided. Protection will include ecology blocks or rock gabions to protect the wetland mitigation

site during RDF co_on activities to ensure that consmmtion equipment does not enter the
wetland mitigation site or riparian buffer.

Riparian buffer enhancement (the area extending out a horizontal distance of 100 fl 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 mitig_on 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 fi'om 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 0aarametrix 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 _ 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 tuff_. Between the confluence and
South 200 _ Street, there is a riparian zone approximately 25 fl 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 numents 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 nulrient inputs to the
sU-eam.

Tyee V__lleyGolf Course Wetland (Wetland 28)

Historically, the Tyee Valley Golf Course was a peat wetland that was farmed 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
consu'ucted on fill and cross the mitigafon site. Vegetation on the Tyee Valley Golf Course is

predominantly non-native turf grasses (e.g., Poa sp., Agrostis sp.), with scattered patches of
coniferous and deciduous trees. No native wetland plant commtmifies 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 (Sambucus 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 a_as of the site consist of very dark gray silty loam
mineral soils, or very dark mucks and loams (Parametrix 2000c). Upland soils are very.dark grayish
brown silty loarns.

Hydrology

Hydrology within the wetland is maintained by a high groundwater table, occasional flooding fi'om
Des Moines Creek, and precipitation. Wetland hydrology in the western portion of the golf course

is supported by groundwater and some overbank flow fi'om Des Momes Creek. Wetland hydrology
in the eastern pomon of the wetland is primarily maintained by shallow groundwater and
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 designforthewetlandmitigationsiteistoplantaminimum of4.5acresofthegolfcoursearea
wetland,whichiscurrentlydominatedbynon-nativetm'fgrass,withnativeshrubspecies(seeFigure

5.3-I;Appendix C, SheetsC2 and LI). Additionally,approximately1.6acresof uplandarea

adjacenttothewetlandwillbeplantedwithnativeshrubspecies

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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existingculverts.AppropriateTESC measureswillbe installedpriortositepreparationorclearing
activities to protect the adjacent wetland and sn'eam.

Expected Hydrology

The wetlandenhancementareatypicallywouldbe saturatedtothesurfaceduringthefailwinter,

and springmonths.Soilsaturationand wetlandhydrology,whichismaintainedby highseasonal

groundwaterlevels,willnotbe affectedby themitigationdesign.As discussedpreviouslyunder
Constraints,iftheRDF isconsmu:ted,floodlevelsduringstormeventswillbe slightlylowerthan

theyarenow.

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 atwact significant numbers of avian wildlife (see Section 5.1.2.8; Appendix C, Sheet
C2 and LI). Speciestolerantofsuchconditionsincludehardluckand willows(Taylor1993).
Pacificwillow,Sitkawillow,andhardbackcommonly occurinfloodplainwetlandsandaretolerant

offloodingand inundationforprolongedperiods.Plantswillbe installedinpatchesofvarying

speciescompositionsandheightstoprovidethemosaicofvegetationheightsthatisconsistentwith
reducing hazard wildlife atwactants (Port of Seattle 2000). A temporary irrigation system may be
installed in the drier portions of the golf course 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 I° will extend I00 fl from the OHWM of the
stream. Buffer plants will include black couonwood, red alder, western red cedar, vine maple, and
Nootka rose.

A temporaryirrigationsystemwillbeinstalledintheDes Momes Creekbuffertoprovideflexibility
inplantingschedulesand tooptimizegrowthratesduringtheinitialplantestablishmentphase.

IrrigationwouldusemunicipalwaterpurchasedbythePort.

5.3.1.8 Performance Standard and Contingency

Performance standards, variables to be evaluated (e.g., survival, cover) and specific contingency
measures for Des Momes Creek projects are included in Table 5.3-2 and the monitoring schedule is
presented in Table 5.3-3.

_0Abufferareawillbedesignatedaroundli_eTyeePond(AppendixC);however,noenhancementormitigationc'_ditis
soughtforthisarea.
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5._.1.9 Implementation of Des Moines Creek Projects

The Tyce wetland midg_on and Des Momes Cr_ bu.ffcr ¢mhanc_(mta wi]! be coordm_ with
construction oftbe RDF. The Port will protect the raifig_on _ fl'om RDF consl_ction impacts

by placingTESC measuresand orangebarrierfencingattheedgeofthemitigationsites.Ecology
blockswin be used to furtherpromctthe mitigationsims f_rn RDF constructionimpacts.

Inspectionswilltakeplacethroughoutthemitigationconstructionperiodtoensurethatplansare
being implemented as specified, p_._lit conditious are met, and BMPs are imtailed and operating
properly.

A proposedimpl_n_tafionplanforTy_ WetlandMi6g_on and Des Moines Cr_k buffer
cornmenc_nentsarcpresentedinTable5.3-4.Plantsinboththewetlandmitigationand riparian

bufferprojectswillbe installedtoreducehazardwildlifeattractants.A landscapearch/te_'tor
wetland scientist will observe plant instaliat/on to ensure that plants me installed correct|y and
according to the plans and specificatiom.

Plantmaterialusedinthemitigationwillbe obtainedfi'omco,,_i_ercialnurseries.Nurserieswillbe

requiredtocertifythattheplantmaterialislegallyprocuredand fi'omtheappropriategeographic
source. The appropriate geographic source for plant material used 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,O00-foot
elevation of the Cascades; on the west by the 1,O00-foot elevation in the Olympic or Coast ranges;
and on the south bythe WiUamette Valley.

5.3.1.10Construction Steps

General Conditions

• On award of theconwacL thecontractorwillprovidethe Portwith any requiredpre-
consta'uctionsubmittals,workplans,andschedules.

• A pre-constructionmeetingwillbeheldwiththecontractor,architect/engineer,andwetland

scientisttoreviewsubmittals,workplans,schedules,andpermitconditions.

• The contractorwillbe responsibleforensuringthatthework isperformedincompliance
withallperrmtconditionsandshallmaintainacopyofpermitson-site.

• Work willbe coordinatedtoavoidre-entryand damagetoareasthathavepreviouslybeen

planted;work willbe conductedso thatno otherwork willimpactcompletedlandsca_
work.

• Areaswhere any landscapework has beencompletedwillbe off-limitsto allvehicular
traffic, and pedestrian traffic will be smctly limited.

Plant procurement shall be completed 6 to 12 months prior to the scheduled planting season to
ensurethat plants are availablein thequantitiesand species required by theplanting plan.
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Pre-eonstruction Meeting and Site Preparation

• Establish venire! and hor_ontal site conu'ols and maintain through constm_on to record
drawings.

• Identify and flag limits of work for mitigation site.

• Identify staging areas, stockpile areas, and um_orm'y acces,Chaul marls.

• Implement TESC plan and install TESC measures.

• Install orange barrier fencing around the site and any vegetation to be protected-

• Install fencing and TESC measures around wetlands to be avoided in borrow areas.

• Maintain security of site through con,cauctio_

• Implement a spill control plan and identify fueling areas fine•tied.

Clearing, Excavation, and Grading

• Clear roads and/or culverts fi'om the wetland mitigation site; clear and grub the riparian
buffer site.

• Install hydrology momtormg wells at the wetland mitigafon site.

• Prepare grading record drawings; modify planung plans as needed to match as-built grades
and site conditions.

Irrigation and Landscaping

• Instal] and test irrigation (irrigation will be designed for the wetland mitigation and buffers;
however it may not be needed at the wetland mitigation site).

• Apply hydi'oseed to any areas of exposed soils.

• Winterize the imgation system.

• Plant shrub wetland and forested buffer vegetation in 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 temporary haul/access roads and staging areas.

• Remove consU'uction equipment and debris.

• Hydroseed and/or install plants m temporary staging areas or access roads within the
mitigauon site boundaries.

• Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigation boundaries.

• Install permanent fence and/or signs along mitigation site boundary.

• Install bamer fencing, rock gabions, or ecology blocks at the mitigation site boundary if
necessary to protect the site fi'om RDF construction activities.
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Record Drawings, Monitoring. ud 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 atter planting (or excavation for
borrow areas) is complete; submit annual monitoring reports for lO-year monitoring period.

• Conduct maintenance (e.g., weed management, WHMP) and implement any necessary

contingency measures to meet performance standards.

5.3.1.11 Monitoring and Performance Standards

Momtormg for the Des Moines Creek projects will be performed consistent with the approach,
methods, and schedule outlined in Chspter 4 of this report. The focus of monitoring for the Des
Momes Creek basramitigmionprojects willbeto:

• 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 Tyec 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
Tyee 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 fLrSt5 yeats 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 witldn the Des Moines
Creek riparian buffer will be monitored over a minimum 10-year period that begins when plant
installation is complete. Momtoring activities will take place n yeats 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 Momes Creek projects are given in Table 5.3-2. Vegetaion momtormg will
follow standard vegetaion sampling protocols as described in Chapter 4.
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Wildlife Monitoring

1"he Port will perform wildlife monitoring in the wetland enhancement area according to
reqmrements of the Wildlife HmP_rdManagement Plan (Port of Seattle 2000). Based on the results
of the wildlife monitoring, alterations to vegetauon 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 covemnts are mcluded in Appendix G.

5.3.1.13 Maintenance and Contingency Plan

Routine maintenance tasks (e.g., main*_i-ing irrigation system, removing trash) and adaptive

management/contingency measures (e.g., weed management, re-placing plants) will be reqmred
during the monitoring period. Routine maintenance and contingency measures will be implemented
consistent with the approach descn'bed m 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 Goab

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
Morons Creek basin. Project information for potential projects eligible for funding by the trust fund
isbasedon informationprovidedintheDes MoinesCreekBasinPlan(DesMoines CreekBasin

Comrmttee1997)(Table5.3-5).The trustfundwouldbe establishedby thePorttofundwatershed
projectsthatresultindirecthabitatbenefitstoaquaticlifeinthe_eams ortoremovedocumented

waterqualityimpacts.

Examplesofprojectseligibleforfullorpartialfundingcouldincludeinsueam fisherieshabitat

improvements(e.g.,seeFigures5.2-8through5.2-II)riparianbufferenhancement,removaloffish

passagebarriers,and removalof failedsepticsystems.Additionalplanningand engineeringof

selectedprojectswould resultin specificprojectdesigns,performancestandards,monitoring
requirements,andcontingencymeasures.
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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, u 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 responsible for obtaining any
federal, state, and local pzL_its required to implement the projects. The project(s) to be
implemented would be at the discretion of the Port, but with approval from Ecology and the ACOE.

5.3.2.3 Efigibmty

The Port, or designated admmisu'ator, will consider requests for monies from the watershed trust
fund to implement su'em_ 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. Orgammfions 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 10,000 fl ofnmways 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

responsibleentitywould _ster thefund. The adminiswatorwould establisheligibleproject
criteria,applicationforms,projectcostlimits,implementationandmomtoringrequirements,etc.

5.3.2.5 Site Protection

Areas located within property owned by the Pork specifically within Des Momes Creek watershed,
would be protected m perpetuity and development actions restricted. Site protection of
enhancement projects would be coordinated with property owners and the fund administrator.

ml The project proponents will be responsible for olmunmg fedend, state, and local perrrats required to implement the
projects.
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5.3.2.6 Monitoring and Contingency.

The fund admmisaamr would review project design, impl=rnenr_ion, 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 Wetlud Hydrology

Borrow Areas I and 3 will be excavated to provide fill material for the third runway and
embankment construction (see Figure 4.1-2). Borrow area excavations 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 impac_ 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 con.rauction, 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).
Actions 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 24e Avenue South and 15'h Avenue
South, and between South 200 _ Street and South 216 _ Street (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, BI1, B12, BI4, 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 l). The northern half and the western edge of the
borrow area are high points approximately 40 fl to 120 fl higher than the low point in the southeast
comer. Eight wetlands occur m Borrow Area 3 (Wetlands BS, B6, BT, B9a, B9b, BI0, 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, BI4, and 32 are depressional wetlands maintained by precipitation and surface
water runoff'. Wetlands B4, BI2, 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
drams, 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 dram_e features have been abandoned and
be6_anto d_cnora_e to such an extent that past drawee p_ arc ¢_hanging.

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 dischm'ging on the face of the slope
from a zone of perched groundwawr 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 imenqow

moving down slope from Wetland 29 (H_-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, ]Vlinim_e, ud Mitigate Indirect Impacts

Borrow Area 1

The excavation in Borrow Area 1 has been designed to avoid direct impacts to Wetlands B 1, 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 excavming portions of the borrow area that lie within the
watershedofthesewetlands.Hydrologyinthesewetlandsappearstobc maintainedby seasonal

groundwaterthatpercheson the tillsoilsfollowingperiodsof high rainfall.The existing

stormwaterdrainagesystemon 20_ Avenue Southcollectssurfacerunoffand directsitaway from
thesewetlands.Thisstormwaterdrainagesystemformstheeasternedge of thewatershedfor
Wetlands48,Bl5a,and B15b. Sinceexcavationwillnotoccurwestof20thAvenue South,the

watershedsofthesewetlandswillnotbealteredandindirecthydrologicimpactsarenotexpectedto
OCCLLT.

Wetland hydrology will be monitored in Wetlands 48, Bl5a, and Bl5b 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 drams into Wetland 29 (Appendix G, Figure 3).

Since the swale will extend for the full length of the seepage face m the borrow area, it may convey
• flows in excess of those needed to support hydrology m Wetland 29 and downslope wetlands (i.e.,

Wetland 30 which receives overland flow and shallow intcrflow 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 frorn 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 clivcrt_to stormwatermanagement facilitiesthatwillbe constructedto

managerunofffromtheremainderoftbeborrowarea.The lengthoftbecollectorswalecanalsobe

modified(consistentw/th the adaptivemanagement zpproach)based on post-construction

monitoringtoconm)]theamountofseepageandrunoffthatiscollectedin theswaleand divertedto
Wetland29.

Studiesofborrowareahydrologymdicamthatimpac=tothehydiologyoftheremaimng wetlands
in Borrow Area 3 035, B6, B7, B9a, Bgb, BI0, and 30) are not anticipated (Hart Crowser 2000a, b,
c). Wetlands in Borrow Area 3 will be monitored before, during, and a11erexcavation to verify that
wetland hydrology will remain. If Wetlands 29 and 30 do not meet hydrologic performance
standards developed for them (see Table 5.3-6), thes_ conlingency m_ will be implemented.
The collector swale system also can be used w divert additional water w Wetlands 29 if necessary.

5.3.3.4Hydrology Monitoring

Permanent shallow groundwazer monitoring wells will also be installed in wetlands near borrow

areas to verify there are no indirect hydrologic impacts. Groundwater levels will be recorded
monthly for the first 5 years, and then every other month thereafter. In addition, a staff gage will be
installed in Wetland 30 to allow mon/toring of the extent and duration of surface wmer pondmg
provides habitat for amphibian_ Surface wa_er levels will be recorded monthly for the 5 five years,
and then every other month thereafter.

NaturalReaourcaMingatmnPlan 5-14,5 December2000
Seattle-TacomalnteraanonalAzrport 556-2912.001(03)MasterPlan Update

AR 048825



=j



6. HYDROLOGIC IMPACTS AND MITIGATION

This chapter describes actions incorporated into the STIA Master Plan Update improvements to
miugate potential impacts to water quantity and quality m the Miller, Walker, and Des Momes
Creekbasins. Existing water quantity and quality conditions, future changes in land use that affect
surface water nmoff, and projected future conditions under the Master Plan Update improvements

andthe proposed mitigation actions aresummarized in this chapter.

Section 6.1 describes the proposed stormwater management program to control stormwater peak
flog' rates and flow durations from both newly developed project areas and existing airport areas.
Proposed facilities, including approximately 319.2 acre-it 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 treaunent using BlVIPsand 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) (Parametrix2000a).

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 Stormflow 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 reducespeak 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
(Paramemx 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 WalkerCreeks from filling 18.37
acres of wetlands are the loss of stormwater storage, groundwater recharge, and groundwater
discharge. These functions arediscussed below, and all wetland hydrologic functions arc accounted
for in the HSPF modal, which assesses nmoffimpacts by various input parameters and calibration.

Stormwater Storage

Most wetlands filled by the project provide limited stormwater storage because the wetlands do not
occur m 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 arefree-draining (seldom, if ever, ponding water).

In conwast, flood storage functions are provided by the riparianwetlands located in the 100-year
floodplain of Miller Creek. Approximately 8,455 cy of flood storage would be filled at Vacca
Farm, and approximately9,589 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 n_ng 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
supportto streamsduringall 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
infiltrateson the airfield and discharges in wetlands near 12_ Avenue 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 m 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 permeabilities result in poor drainageconditions, which in combination with topography
andsurface drainage features,promotethe development of wetlands. Other wetlands occur in areas
of known groundwaterdischarge (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;thusthemodelconservativelyaccountsforpotentialimpactstogroundwaterrechargeasa
resultoftiltingthesewetlands.Overall,developmentofimpervioussurfacesfromMasterPlan
Updateimprovementscouldreducegroundwaterrechargeandeventualgroundwaterdischargeto
streams.ThesefunctionsarcaccountedforintheHSPF model,andmitigationfortheseeffectsis
includedm theactivitiesdiscussedm Chapters5 and7 ofthisdocument,aswellasintheSIvff)
(Parametrix2000a).
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6.1.1.2 Indirect Hydrologic Impacts/Impact Avoidance

Where feasible and practicable, direct and indirect impacts to the hydrologic functions of wetlands
(base flog', 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 from excavation. Wetlands located downslope of excavation or fill areas gill continue

to receive ground and surface water from 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, rainwater will 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 m a net increase of
105.6 acres12of impervious surface area (Table 6.1-1), increasing the overall impervious area in the

basra by about I 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 m nmoffwould be expected to increase flooding and erosion, and would

degrade insu'eam habitat and water quality in Miller, Walker, and Des Moines Creeks downstream
of stormwater 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 from existing impervious surfaces will be mitigated.

t: The net change in imperviousareaincludesremoval of approxmmtely50 acres of impervioussurfaces (streets,
drweways, and rooftops) that will result when em._ng homes and sueets are removed m the acquisiUonarea.
Demoliuonm these areasisongoingandisexpectedtobe completedby 2002.
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Table 6.1-1.Summa_" of Miller, Walker, andDes Moines Creek drainage tress st STIA and change in
imperviousarea between1994 baselineand 2006 future eonditious(seres).

1994 Baseline 2006 Fu_.,,_ Condlt_a Increase in

Pervious ! m.nervious] Total Pervious Imnel'VlOmj XoUI/ Impervious Area

Miller Creek

SDN1 6.2 9.9 16.1 3.5 12.7 16.1 2.8
SDNILWR 5.0 0.4 5.4 4.9 0.6 5.4 0.2

SDNI OFF 25.8 10.5 363 283 8.0 36.3 -2.5

SDN2X 7.2 0.3 7.5 53 2.2 7.5 1.9

SDN3 33.4 14.5 47.9 23.6 243 47.9 9.8

SDN3A 28.6 1.9 30.5 22.2 82 30.5 63
SDN3X 25.4 0.0 25.4 25.4 0.0 25.4 0.0

SDN4 27.7 2.6 303 18.1 123 303 9.7

SDN4X 14.1 1.1 15-2 11.0 4.2 15.2 - 3.1

SDW1A 52.0 0.9 52.8 37.4 15.4 52.8 14.5

SDW1B 92.5 43 96.9 69.9 27.0 96.9 22.7

NEPL 41.4 0.9 42.3 10.0 323 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 76.1 22.5 98.6 76.1 22.5 98.6 0.0

Total 6.2

Des Moines Creek

SDE4 50.7 115.5 166-2 40.1 126.1 1662 10.6

SDS 1 0.9 16.8 17.7 1.4 163 17.7 -0.5

SDS2 7.7 1.5 92 8.1 1.0 9-2 -0.5

SDS3 165.5 178.0 343.5 1443 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 253 8.9 34.3 0.0 34.3 34.3 25.4

Other STLA3 136.1 57.7 194.4 136.0 57.5 193.5 -02

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: Rowsmay not total _.-dy as_,_, dueto rounding. Source:GIScoverage.

impervtousm_aincludesnnper_oesare&lakes,anddetenuonponds.
" IncludessubbasmsM6, MCI, MC2.MC.3,MCA,MCS,MC6, MC'7
3 IncludessubbasmsD5, D6, DI I, 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), r_uires matching or improving post-developed flow duration to pre-developed flow
durations I- for all flow magrdtudes between 50 percent of the 2-year event and the full 50-year
event.

The Level 2 analysis is more protective than.stormwater conmal standards that have been used in the

past. Previous controls allowed using an "'event model," which is a hydrologic model that compares
pre-development runoffwith post-project runoff using a hypothetical design storm; only peak flows
were evaluated for compliance with standards. The Level 2 analysis used in the SMP requires that a
"'continuous simulation" model (HSPF) be used and actual precipitation runoff is modeled, lh'e-

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), and hydrologic flow patterns.

The pre-developed condition for the Level 2 standard will 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. "_4 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 (Parameuix 1999).

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 habitat degradation occur.

The net result of 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 Creek watersheds have an existing impervious area of about 23 and 32 percent, respectively

_3Flowdurauoncommlrefersto limitingtheduratmnof geomorphicaUysignificantflows (i.e., thoseflows thatinitiate
bedloadmovement)tobaseline(me-MasterPlanUpdate)condiuom.

,4In areaswhereexistingm_aerviousareais less than10percent,the imperviousareais not changedandthe diffe=zuce
betweenactualpercentimperviousand I0percentis asmmm:ltobe grass.
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(Parametrix 1999), the flows fi'om areas draining the airport would be reduced to a level
correspondingto approximately 10percent impervious area.15

6.1.1.5 Estimated Detention Storage Requirements

Proposed stormwaterdetention 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 standants, 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 locationsof new facilities areshown in Figure 6.1-2.

For sub-watersheds drainingto the Des Moines Creek RDF or the Miller Creek Detention Facility,
additional futttre analysis by the Portor the Basin _ttees may show that the target flow and
Level 2 standardscan be met in the regional facilities. Stormwater detention facilities shown by the
Port may be modified, with approval by Ecology, to reflect using available detention in the regional
facilities.Ineithercase,theobjectivetomeetthetargetflowusingtheLevel2 standardforboth
streamswillbeachieved.

Pond and Vault Construction and Operation

Thefeasibilityofproposedstormwaterpondsandvaultsisdemonstratedby therecentconstruction
ofsimilarfacilitiesatSTIA,includingtheNEPL Vault(1997)andtheInterconnectingTaxiways
Vault(1998).OrdytheSASA detentionpondwilldisplacewetlands,a 0.06-acresshrubwetland.
Allotheron-sitedetentionfacilitieswillbe consn'uctedin non-wetlandareas.The primary
dischargefrom thedetentionfacilitieswillbe surfacedischarge(notinfiltration).However,
infiltrationisproposedattwo stormwaterfacilities,SDWIA andSDWIB, toenhancebaseflows

andreducedetentionfacilitysize.Detentionfacilitieswillconsistofdrypondswithlivestorage16
andwillnotincludewetpondswithdeadstorage.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 m Miller, Walker, and Des Momes Creeks to a stable flow regime downstream of
STLAdischarges (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 conn-ols 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 stormfiows 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 _ channels, thereby reducing erosion and
improving channel stability.

_5The HSPF model was cah-tnted with recorded flow data and acuml basra land use prior to simulation of adding Level
2 flow control retrofits. The cahbraUon accounts for flows araibumble to each type of land use, based on existing
cond/tiom.Flowsforod%-rlanduseandhydrologicconwolcondmom (suchasI0percentn'npervioussurfacesand the
Level2 flowcontrolrelzof-n)we_ thensmmlatedusingtheHSPF model.
16Li

vcstoragetsthatvolumeofswrrnwaterstoredm a detentionfac/litythatdramsfollowingthestorm.Livestorageis
usedforhydrologicbenefittoreduceflowpeaksanddurations.

_7Stormwamrforsupplementallowsueamflowmaybestoredasdeadstoragem vaults.
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Table 6.1-2. Summary. of required detention fae_Ili_,volumes.

Hydrologic Volume Required
Watershed Evaluation Point (acre-ft) Type of Facilil? "1 Comments

.Miller Creek NEPL I3.9 2 Vault in acldiuon to exisnng 4 ac-fl

CARC.-O 4.5 Vault

SDN2x 14.9 Vault
SDN4x

SDN3/3x 25.6 Vat_

SDN1 5.6 Vault

Pond: 14.8 /
SDN3A Pond/VmlR

Vault: 7.0

Pond: 25.5 /
SDWIA Vault: 7.4 Pond/Vault Infiltration used

SDW1B 38.3 Pond lnfllmmon 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

lmerconnec_g
taxlway (SDS3A) 5.5 Vault

Third Runway
South (SDS7 and 6) 21.6 Vault

SDS3 88.3 Vault

SDS4 12.9 Vault
Total Des Moines
Creek 161.7

Total 3"26A
1

Types offaciliues: Vault - enclosure with multiple orifice outlets on verucal met with overflow spitlway;
Pond - open earth constmcuon with net_g or other means to provide wildlife deterrent.

" Volume needed to retrofit extmng facility.3
Retrofit STI.A area only.
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Table 6.1-4. Summary. of flood peak flow frequency, results for Des Moines Creek subbashts
(all values are cubic feet per second).

SASA I aDS3 SDS_A
Return Period

Peak Pre-Project Project Pre-Project project Pre-Project Project

1/2 Q., 31.95 13.57 6.03 2.40 1.23 1.52

Q_, 63.90 27.13 12.06 4.79 2.45 3.05

Qio 97.3,_ 44.54 21.07 10.85 4.28 7.80

Q2_ 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

Qteo 148.69 77.82 37.52 30.39 7.62 22.26

SDS4 SDS - Point of Compliance
Return Period

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

Q._ 3.21 1.80 36.55 26.66

Qso 3.67 2.29 43.51 34.51

Q10o 4.17 2.92 51.33 44.30

SDS7 Des Momes Creek @ South 200 Street
Return Period

Peak Pre-Projec_ Project Pre-l_ject Project

1/2 Q2 1.47 0.64 55.72 36.29

Q2 2.94 1.28 111.45 72.58

Qi0 5.23 2.84 184.86 117.11

Qz5 6.73 4.45 231.02 145.08

Qso 8.03 6.25 269.81 168.55

QIoo 9.48 8.77 312.64 194.44

J STIAbasmsplusnowSTIAbasim DI tndD2 muted to pond. Retrofitting applied only to ST1A drainage areas.
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6.1.2 Base Flow Impacts

Hydrologic modeling has also demonstrated a potential base flow impact due to the Master Plan

Update improvements (Pararnetrix 2000a). The HSPF model was used to analyze the potential
hydrologic effects on stream base flow Is after consmlction of the project in pervious areas. Results
forthepre-projectbasecondition(1994)were comparedtothedevelopedprojectcondition(2006)
m Miller,Walker,and Des Moines Cr_ks. Poumtialbaseflowchangeswere evaluatedusinga

comparisonbetweenpro-projectandprojectstreamflowconditionsduringthetypicallydriesttimes

ofyear(Augustand September).UsingHSPF, averagechangesinsuv,amflow were simulatedas
shown m Table6.I-5(EanhTech2000).

Table 6.1-5. EstimatedLow StreamFlow Cim_.

AverageFlows (efs)

1994 2006 Change

Aug Sept Aug Sept Aug Sept

MillerCreek 1.27 1..50 1.10 1.40 - 0.17 - 0.1

WalkerCreek 0.033 0.035 0.031 0.039 - 0.002 �0.004

DesMomes 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 Cr_ks
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 SDWlA and
SDW1B in the Miller Creek basin will be infiltrated. Infiltration will offset some low flow

reduction, as water will be infiltrated m n-enches near Miller Creek to slowly seep through the soil
back into the stream long after the rain has stopped. 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 evenlessdue tothelimitationsoftheHSPF model tomodel thesepositiveeffects.Additional

details on base flow impacts are provided in the Seattle-Tacoma Airport Master Plan Update
Improvements Low Streamflow Analyzis (Earth Tech 2000).

6.1.2.1 Effects of Peat Removal at Vaeca 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.

Is Base flow is defined as the sueam flow generatedby groundwaterm undevelopedwatersheds. It is sometmms
referredto as &y-weatherflow.
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The peat soil at the Vacea 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 similarpeat soils to be on the order of 0.63 to 2 inches per hour
(moderate permeability). An estimate of field capacity (the soil water content a_er 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 about 0.I. 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 I0,000 cy.
Therefore, the peat could store (I0,000 cy) x (27 cf/cy) x (0.8 - 0.4) = 108,000 cubic 11of water. If
the release rate to the stream were uniformduring the drier months (May through September), the
average daily flow would be on the order of (108,000 cubic tt)/(160 days x 24 hours x 60 minutes x
60 seconds) = 0.008 cfs. This estimate is high became it neglects evapotranspirafion,which reduces
the amount of water actuaUy available to release as meamilow. Furth_,-,ore, the timing of the
release of water stored in the peat is not likely to be uniformthroughout 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 flows from peat removal is likely considerably less than 0.008
cfs; this is unlikely to affect aquatic habitat in Miller Creek. In addiliort, the mitigation actions
described in Chapter 5 include removal of drainage ditches, which will slow soil drainage at the
Vaeca Farm site.

6.2 WATER QUALITY

The Port's mitigation ofpotential water quality impacts is described in the SMP (parametrix 2000a).
Stormwater quality mitigation elements in the plan include the following:

• BMPs will meet or exceed stormwaterquality treatment standards. BMPs will be applied to
all new and redeveloped pollution-generating impervious surfaces (PGIS), and BMPs will
be relrofitted to treat runoff from existing untreated PGIS where practicable. 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 planis included in the SWPPP. The landscape management
portions of the SWPPP are intended to control water quality impacts from managed
vegetated areas, including chemicaluse, container disposal, integrated pest management,

NaturalResource Mltzganon Plan 6.17 Decemb_ 2000

Seattle-Tacoma International Airport J56-2912-001 (03)Master Pizm Update
G:_IX47A_*I_I'_I'I2tII"tOI_ k_ _ m'tm_Mm_J.doe

AR 048843



fertilizer application, weeding, priming, and a prohibition of herbicide application near water
COUFSes.

• The/WS, a source control BMP, is designed to treat mdu._al wastewater from air_a__
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 from
lawns, streets, and driveways, and cultivated land located in su'earn 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
rreau'nent where necessary and appropriate, supervising contractor erosion control

compliance with an erosion control and stormwater specialist, and funding independent
third-party oversight of cons_ction 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 from other residential, urban, and induslrial 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, admimstered 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 p=mit 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 parcel 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) m an off-site location, in compliance with FAA Advisory Circular
150/5200-33 ¢TAA 199To). 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.

Table "].1-1.Summary. of wetland impacts and oH-site eompemmtory de_ objectives for the proposed Master
Plan Update improvements.

Project Impact Compemmtory Desilgu Objeefivm Acreage Provided _

Fill of 8.17 acres of forested Provide in-kind replacement of fores_-d 17.20 acres of foresred wetland
wetland and loss of wetland functions and increase overall
assocmted wildlife habitat, wildlife habitat function by ct_sxoring

emergent wetlands to create mmve forested
habitat.

Enhance exJ._ag emergent weflandg to create 19.50 acres of enhanced forested
native fore'ted habitat, wetland

Fill of 2.98 acre of shrub Provide in-kind replacement of shrub wetland 6.00 acres of shrub wetland
wetland and loss of functions and increase overall wildlife habitat

associated wildlife habitat, fimction by enhancing and t_storing emergent
wetlalg_.

Fill of 7.22 acres of emergen! Provide _ona] replacemem of emergent 6.20acres of emergent wetland
wetland and loss of wetlands and increase wildlife habitat f_nction
associated wildlife habitat by restonng emergent wetland.

Provide pockets of open-water habitat. 0.60 acre of open-water wetland
Prote_ the wetland from
potenhal off-site _ce
and provide enhanced upland
wildlifehabitat.

' Appru_mmtely 15.90 acres of forested buffer protect the site fi'ompotential off-site chsmrbance and provide uplandhabitat.

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 (FA.A 1997b).

Therefore, the focus of the m-basra mitigation projects (Chapter 5) is to replace and enhance

wetland functions,including hydrologic,water quality,aquatic habitat and ripariansupport

functions,to the extentpracticable,while reducing existingwildlifehazards and avoiding the
creationof new wildlifeb-7_,ds. As a consequence,in-basinprojectswillnot createor erthance

open-water oremergent wetland habitatsthatcouldattractwaterfowl. Due tothisconstrainton-site
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mitigation+thePortthereforeproposestoincludesignificantadditionalrestorauon,creation,and
enhancementofpalusmne forest, shrub,emergent, and open-water habitats at the Auburn rnitigaton
site to compensate for impacts to these habitats by theproject.

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 supportedforested or shrub wetlands dominated by
a diverse native flora. The vegetation m 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 distmbance would develop into forested wetlands. Existing shrub
wetlands also provide low quality habitat due to fi_quent 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 ST/.A. 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 strictly in-kind mitigation of habitat types, and creates a
greater amount of generally higher quality forested wetlands compared to the lower quality
emergent and shrubwetlands found nearSTIA.

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 descriptionof the mitigation design, including a description
of constructionmethods and implementation of the mitigation plan. Finally, 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-wat_ replacement wetland habitat with a net gain in functional value
and acreage.

Natural Resource Mitzgaaon Plan 7-2 December 2000
Seattle-Tacoma lnternanonal Azrpor7
Master Plan Update 556-2912-001 (03)

AR 048846



Table 7.)-2. Mitigation goalswith associateddesignobjectivesand designcriteria for the Aubm Mil_,abon Site.

Goals and DesignObjectives l)eSJlgnCriteria

Goal 1: Achieve no net loss of wetland acreage by consu'uctinl replacement habitats of forest, shFub, and
emergent wetland with a forested buffet"

Provide seasonal to permanent Use a perched water mblc to establish wedands at the approx.unate
wetland hydrology appropriate for gr+_d___of:
each wetland vegetation cover type. 41 fl m 38 fl m eme_em wetlands

42 fito41 fl th _bzub wetlands

45 flto42 ftm _ wetlands

Below 38 fl in open-wau_ wetland

42 fl w 44 ft m emergent wefl_m.,k

44 fl to 46 fl m dm_b wetlm_

46 fl w 49 fl in fomstcd wetlands

Below 42 fi in open-wa_r wetland

Provide in-kind replacement for phmt five f_ wetland phmt associations that are similar in composiuon
impacts to 8.17 acres of nauve to nav.waUyoccurring phmt associahous. Use native deciduous and evergreen
forested wetland, species such as bi_k commwond, Oregon ash, red alder, western redcedar,

and Sitka spruce.

Forested cuammmues will have a native shrubundt_tory with species such
as salroonben'y, twinberry, red-osier dogwood, red elderberry, willows, and
vine maple.

Plant native tree species at densities greater than 280 trees per acre.

Plant native shrub species in forested comummties at densities greater than
1,800 plants per acre.

Provide m-kind replacement for Plant an association of native shrubwetland species that is similar in
Lmpacts to 2.98 acres of native composition to natm_lly occumng shrubwetlands, including species such as
shrubwetland. Pacific willow, 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 tmpacts to Plant an association of native emergent wetland species sirp.ilarin
7.22 acres of native emergent composition to native emergent wetlands. Use native species that are suited
wetland, to seasonally and/or pemumemly flooded condiuous, suchas water parsley,

hardstem bulrus_ and common spike rash.

Plant native emergent species m approximately 0.05-aore monotypic patches
az densmes greater than 10,000 plants per acre (appromnmtely 24 inches on-
center).

Provide a forested buffer around 1he Establish a 100-fi-wide forested buffer around the pe,_,,eter of the mitigation
rmugauon site to enhance funcuous site
and protea of the wetland
rmtiganon

Goal 2: Provide wlldllfehabitat replacement outsidethe 10,000-ft safetyradius for aircraft operations.

Provide flooded emergent wetland Emergent wetlands will sausfy the design criteria for Wetland Mitigation
habitatsuitableforwaterfowl GoalI.Additionaldesigncntem forwaterfowlhabitatinclude:
feeding and resting during the
winter andspring months.

Natural Resource Miriganon Plan 7-3 December 2000

Seattle.Tacoma lnternanonai Airport 556-2912-001 (03)
Muster Plan Update _;_urA.-_._.,_.._J_.,om_._ssjo_c._,.._._:_

AR 048847



Table 7.1-2. Mit_abon goals with associsted design objec_ves, design criteriL end fins/performance standards
for the Auburn Mitigation Site (continued).

Goads and Design Objectives Design Criteria

l_ov_c ycsr-mun8 shallow wster w_h pstches of emergent ve_etsnon as
feed/rig habitat for dabbl/ng duck species.

Provide ponded water areas for rest_g habitat

Provide emergent, shrub, and Forested. shrub, and emergent wetlands will sal_sfy the desiLm crm,na for
forested wetland habitat with Wetland MiUgaUo_ Goal 1. AddiUcnal design criteria for songbird habitat
feeding and breeding for songbirds, include:

Plant forested wetland adjacent to shrub,emergent, and open-water habitats

Plant portions of the forested wetland with shrub undersmry species to
provide a muh_ple-layered canopy adjacent to the shrub portion oftbe
wetland.

Provide forested, shrub,and For_ted, shrub, and emergent wetlands will sat/fly the design criteria
emergcot wetland feeding and iden_fied for Wetland Mitigauon Goal I. Addifionad deslgn cmena for small
breeding habitat for smal] mammal habitat include:

mammals. LWD (stumps and logs of naive species) placed throughout the forested
w_land to provide year-round cover for mudi mammals.

Low hummocks consmscm:l m the shrubwetland areas to provide non-
saturatedsoilsforb_ mall mammals.

Provide breeding habitat for Forested, shrub,and emergent wetlands wi/l satisfy _be design criteria for
an_b.ibmns. Wetland Mmgauon Goal I. Add/ucmal deslgn criteria for amphibian habitat

include:

Provide attachment subsw_te for breeding amphibian species m areas of
ponded water.

Goal 3: Provide replacement wildlife habitat that increases overall habitat functions

Consolidate mi_gationforimpacts Consu'uctacontiguouswetland system with forested,shrub, andemergent
tomany small discontinuous wetland types and wildlife habitat features that provide in-kind and out-of-
wetlandsintoa single, larger kindhabitat replacement.
wetland to provide a more diverse
aggregate of habitat types.

Assure long-term protecuon oft.he Screen the wetland from off-site areas and install fencing around the
rmtigation Site(S). perimeter.

No publicwails will be permitted on the mitigation site.

Goal 4: Enhance the existing 19.S-acre emergent wetland at the Auburn site.

Enhance funcuons of appmxamately Plant exlslmg wetland w_th native lrees and shrubs at densilles greater than
19.5 acres of degraded emergent 2,100 individual plants peracre for shrubs and greater than 280 stems per
wetland, acre for nanve trees.
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7.1.1 Goals and Objectives

The general mitigation goals for the Auburnsite arcas 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
10,000-fl 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 de_-aded 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-fl forested buffer
aroundthe perimeterof 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 areais partof 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) andsoutheastern boundaries to approximately 45 fl 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 I00 and 150 fl
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.

,9Approxmaately 1.62-acres along the eastern boundary of the 67-acre ts set aside for potential development as part of a
regional trail that may be built by King County.
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Threejurisdictional wetlan& were delme_t_ on the midg_ion site. Wetland 1 extends from the
northwest comer to the south-centralportion oftbe site (Figure 7.2-2) and covers 18.89 acres of the
site. The wetland also extends cast, off-site to the east, through the access easement for the site.
Wetland 2 is adjacent to Wetland I in the south-centralportion of the site, and is about 0.60 acres in
size. Wetland 3 is located m 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 Portowns the entire 67-acre site and has a ponnanent access easement on the western side of

the property (Appendix E, Sheet C2). ConsmLetionof the mitigation project requires temporary
consmJetion access easements, anda temporarydrainageand construction easement that will allow
the Portto modify an existing drainageditch for drainagerelated to conslnlction of the wetlands. A
permanent easement allows monitoring and _ following construction. The Port has
obtained these easements.

7.2.2.1 Construction Access

The Port has procuredtemporary consmlction and access easements from property owners to the
west of the site for consm_ctionaccess 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 consmxction easement across the property
north of the mitigation site (Appendix E, Sheet C2). The purpose of this easement is to grant the
Port the fight to modify an existing channel for di-ainagepurposes related to construction of the
mitigation project. The easement grants the Port the fight to use this channel for the temporary
discharge of water fi'om dewatering wells to be used during excavation and construction of the
mitigation wetlands. During dewatering, drainage water fi'om the Port's property will be
temporarily channeled to the existing ouffall into the Green River at South 277_ Street. Other than
during consu'uction dewatering, drainage water fi'om the mitigation site will flow north through
existing drainage channels along and under 277= Street, and then north to the Green River. The
temporary drainage and consmaction easement will remain m effect until a permanent flood channel
is consu'uctedacrossthepropertytothenorth.

7.2.2.3 Permanent Flood Channel

Construction of a permanent flood channel is a condition of the Interlocal Agreement 0LA)
between the Port and the City of Auburn. The ILA requires the Port to consu'uct,or with the
consent of the City, to pay the cost of constructingthe floodway channel. The ILA requiresthat 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 currentlyworking with the City of Auburn
and Bristol on the design and locationof 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

ix..anent floodway channel (Appendix E, Sheet (=2). Widening and deepening the existing
drainage channel to construct the permanent floodway will result in impacts to a maximum of 2.2
acresof 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 thoselisted 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 Comdor)

• A site with relatively flat topography

• A vacant or substantially vacant site

• A site available forpurchase by the Port

• A site at least 10,000 ft from proposed or existing runways as recommended by the FAA
0:AA 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 m-kind; (2) off-site, within the watershed, and in-
kind; (3) off-site, out of the watershed, and m-kind; and (4) off-site, out of the watershed, and out-
of-kind (Ecology 1990). The Port's mitigation forwetland impacts follows these recommendations
and the majorityof mitigation formost wetland functions is located on-site, but outside of the STIA
operations area to avoid hazardsto aii-cffdL However, creatingnew wetland habitat within the STIA
operations areawas eliminated from consideration because the site criterialisted above could not be

met. Additional on-site mitigation near STIA was not considered because it could be subject to
degradationfrom wildlife control for safety reasons. Therefore, consideration of off-site mitigation
was necessary.

7.2.3.1 Wetland Mitigation and Aircraft Safety

Bird-aircraftcollisions (bird strikes) are a significant concern to the Port, the FAA, and the aviation
community m general. Bird strikes threatenpassenger safety, result in costly aircraft repair,cause
passenger delays, and decrease revenue for commercial air carriers (Soloman 1973; Senbert 1977).
In the United States, annual costs due to bird strikes have been estimated to be $112 million to
military ah-c,afl (Conover et al. 1996). Conover et al. (1996) estimate that for civilian aviation,
about 33 percent of bird strikes are urtreportecLand that the annual rate for civilian aircraft 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,birdcontrolinandaroundai.,_onshasbecomean
of airportmarmgement.

strikes at the STIA aresummarizedin Table 7.2-1. STIA is requiredby the FAA
AirportCertificationProgram) to maintain and implement a wildlife hazard

(Port of Seattle 1992) to minimize bird strikeb,7_rcls. Because of certification
Port'sdesire to maintain safe _ operations, it is compelled (where
birdhaTardsas part of the management plan. These hazards can be eliminated
(scaring) birds from problem areas,killing wildlife (per permits issued by the

Service), or modifying habitat so it is no longer suitable forwildlife creating
Seanle 1992).

reported bird strikes st Sestt_Tscoma Interasfimm/Airport (1979-1999).

Year Number of Strik-¢

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 t

1998 13 a

1999 21

Average 13.S

cav_..-s._sfound near the airfield.

wildlife attractantsnear airportsincludvs the position that any activitT or land
airport that threat_.s aircraftsafety by attractingor sustaining hazardous wildlife

land use (FAA 1997b). The FAA recommends all new wildlife atlzactantsbe

aircral_movement areas, and 5 miles from an airportwhere wildlife could be
the airport's approach or d_artu_ airspace. The FAA and the Port believe

createdas habitat for wildlife is a land use that should not occur near STIA.
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Tame arecompellingreasonstosupportdecisionstomitigate forwildlife 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:

• Creationof wetland wildlife habitat nearthe airport would increase the hazards to passenger
safety. In the umted States, more than 1,700 bird su'ikesoccur each year. Worldwide since
1995, 74 people have been killed as a result of bird s_a'ikesand four large aircrafthave been
desu'oyed. For these reasons, FAA Advisory Circular 150/5200-33 recommends locating
replacement wetlands more than 10,000 fl fi'omrunways _'ving turbine-engine airplanes.
The FAA and the Depar_ent of Agricultu_ Animal Damage Control Division believe
strongly that wetland wildlife habitat should not be created near STIA.

• If the Port were to create wetland wildlife habitat near the airport, it would be required to
manage the wetland to prevent its _on to birds. These management activities could be
directly contrarytothekeypurposeof creatingthehabitat.

• TheFAA hasrequired,asa conditionofitsapprovaloftheSTIA improvementsandasa
conditionoffederalfunding,thatthePortcomplywiththeFAA AdvisoryCircularand
locatethereplacementwetlandsinAuburn.IfthePortdidnotfollowthisrequirement,it
wouldlikelyloseessentialfederalfundingfortheairportprojects.

• Constructinga replacementwetlandinproximitytothea/rportraisesliabilityconcernsfor
thePort.Federalcourtshavefoundah-portoperatorsliableforfailingtomitigateandwarn
pilotsofwildlifehazards.

ConsideringthePort'sandtheFAA'smandatetoprovidea safeenvironmentforaircraftoperations,
theconstructionofwetlandmitigationtoprovidewildlifehabitatisnotfeasiblenear(withinI0,000
fl)anexistingorproposedrunway.A wetlandmitigationprojectdesignedtoprovideforestand
shrubwetlandhabitat(todiscouragewaterfowluseand replacefunctionsin-kind)couldattract
additionalnumbersofbirdsknown tobeastrikehazardattheairport.Theseincludeflockingbirds
(starlings,blackbirds,and pigeons),raptors(owlsand hawks),and othercommon passerine
(perching)birds.Theseincreasednumberscouldrequiremanagementactionsby thePortandFAA
(suchasmodificationofthemitigationsitetodiscouragewildlifeuse)thatwouldbe contraryto
federalandstatewetlandregulationsandpolicies.

ThePortisattemptingtodecreasetheai_,_ird strikehazardatSTIA asdescribedintheWH]V_
(USDA 2000).The additionofnew wildlifehabitatnearairportrunwayscouldunderminethe
ongoingefforttomaintainandenhanceairportsafetyandwouldnotmeetthegoalsoftheMaster
PlanUpdatem whichlandingandtakeoffsafetyisamajorconsideration.

7.2.3.2In-basinSites

A GeographicInformationSystem(GIS)database(PugetSoundRegionalCouncil1994)was used
tolocatepotentialmitigationsiteswithintheMiNerCreekandDesMoinesCreekwatersheds.The

GIS programidentifiedallundeveloped,non-forested,non-wetlandsiteswithaverageslopesless
than5 percent.Itwas assumedthat,ifavailableforpurchase,theseweretheminimum criteria

necessaryfora suitablemitigationsite.Basedon thesecriteria,19potentialmitigationsiteswere
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identified('Figure7.2-3).Thesuitabilityofthesites(althoughallarewithinthe10,O00-flradiusof
concernforwildlifehazardstoahcr,dt[FAA 1997b])forwetlandmitigationwas evaluatedduring
sitevisitsonAugust28,1996(Table7.2-2).

The site selection criteriawere alteredbecause undeveloped sites greater than 50 acres were lacking
m the two watcrsh_is. For this level of analysis, it was assumed that drainage conditions on each
site identified by the GIS programcould be modified to retain adcquam water to support wetlands,
so evidence of high water tables was not considered. For this project, a mitigation site m excess of
50 acres is preferred because it would allow a mitigation ratioof at least 2:1 and allow protection of
the site with adequate wetland buffers. In addition, sites greater than 50 acres would combine the
functionsofseveralsmall,isolatedwetlands ina singlelargewetlandmitigationproject,enhancing

theprobabilityof achievingmitigationgoals,ensuringlong-termprotection,and ultimately
providing wetland functions to compensam for project impacts (Fedca-alRegister 1995; U.S. EPA
and ACOE 1993). However, all sites greater than l0 acres were evaluated because there were few
largeundeveloped sites on suitableterrain in either watershed.

7.2.3.3 Out-of-basin Sites

The search for off-site mitigation areas began by revim_dngover 100 parcels for their suitability as
wetlandmitigation.Thercvic'wfocusedonsiteslargerthan50acr_becauseoftheacreageneeded
tomitigateimpactsandtheecologicalandlogisticaladvantagesofdevelopingmitigationona single
site.Otherconstraintsidentifiedforoff-siteareasincluded:

• Siteselectedshouldbe inproximitytoimpactsiteandnotconflictwithotherplanned
wetlandmitigationprojectsintheDuwamishwatershed

• Land not conslzamedby developmentrestrictions(suchas King County'sFarmland
PreservationProgram)

• Landthatiseconomicallyfeasibleforpurchaseandconstructionofdesiredmitigation

• Sitesgreater than 10,000 flfromproposedorexistingSTIArunways

• 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
wereclosetosurfacewaterorotherriparianhabitatareas.The mitigationsitewouldthenprovide
ecologicalfunctionstooff-siteareas.

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 oppormmty 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.

Natural Resource Mit_ganon Plan 7-12 December 2000
Seattle- Tacoma lnternanonal Airport 556-2912-001 (03)
Master Plan Update G:_TAvm_elmffiji)12_$..igl._Ol_L)OOO NlOdp_m m_2._¢

AR 048856



O

a¢

m

l

AR 048857





=''" "= = = _ ___-_I _ " =

i

I_ Ca 0 _'._

i'_=__'_ _ - -- _ ;_'_ .7=_+r_ .. ,-
_D tm

-I-_ "_='0 ._._ _ ": • _ :."_ -_- _":'- ""= _ "
=.l_: E_-_ "==_ °= "_'-

"_ .='--

_..-+ _++,+,, __+_.+=+am, m .__ +._.,,-+++ +,.,:-++ ++.+ ,-.,°-+;+ '_.
| + o

i+ '+= + °.,

I =_': o "_.-_: _ -= :/ m _--_'= :5,- _.--

"_'_ _ ,,:_ -: _ _-

:,.---_._ _-:-_ :_'_'_E "_ -_.=.-
_/.,-.- m _ - .- ,.--

_ .,+,,..,,.. ,., _ .._. _:=.,_:_o_ [,_._
" "- '= m t_'-_-=: m _ _ _,-_

_=._ ._ _ _ ::

</_ _ r--
/

i! + + + "
- ++

•_ _.I_

AR 048859



_ :o =.=: _. ._ oo.;D ._ C L)

=-_ ._:_ _ ,_._ _-

,_=,, ._:_-_ - _ .== .

| _ _: _ _ :_.= :-_ -_= =_. o .= -__..-. _._ _¢ - o__. o_
_.:- _.== _o_:._ : _. _::

_: i_" _ _'_ - _

/: _ ._._ .- ._ -_':

_-_ _ _ : _

-- _ i_ - _: _ _ -_

- _ _ _ _- =.__
w

=

._ •

_. _ -__ _=_

AR 048860



AR 048861



i I= 0
,,_ .= >,==. =: _•= ,.., "- >, ,,, ._=_ _,

,._;-3_ _,= _._ " • _==> E."">

,-" z-,-,-'- =.r: '_ "-- ,_ ,..- _ _-
° _-°_ =- o.=
,-,_"-_,--"1== --'_ E ._= .,.,"_ _ ,.- = :•_.=

i,... =.E..-= = _ = u - _ -_ ;d "-

,°"==,- =,-,"":_ _'_"_ .- .=.,=_
I_'_ _ _ _ =_ _.e = "
-- = ,_'_ "_-- ___. _'.= _ _ ,,

• = _ _-_..-,_=_-/_=E_== _ = '_"= ="

._ =/'='_ o = _'--- "= = = = _ =

/ '-= t'- = r-"_ . =
"_ / _= ,_ "= - •

,., ,_- = : 8"= _ = E= ==

.... "_ _m>.,
E'= &_= _ o ='E '='=-= = a E _== = _=_,,, _

=-'- '_ ,-, E ='=--= =,,=
. ,. E =_&

= _i ¢;..= _, u"= = _'= =

== = _: ,,, _.= ,,,.._ ,,, -- = _
---'-- m @_-=_ = ,_ = _ _,=_ =_ =.:_

E

,4 =

AR 048862



The remainingsite, analyzed in this plan, has several attributesthat make it favorable for wetland
mitigation. It is large enough to accommodate the entire wetland mitigation project and has
physical featuresthat could successfully supportthe proposed mitigation approacl_ These features
includeproximityto the GreenRiverand a seasonally highwater table.

The mitigation site is within the boundaryofthe Mill Creek SAMP (ACOE 1997). This mitigation
projectenhances existingwetlandsandcreateswetlandsfromuplandareas,enhancestheaquatic
resourcesofthebasin,andisconsistentwiththegoalsandobjectivesoftheSAMP. The Draft
SAMP identifiesspecificwetlandareason whichdevelopmentwouldbepermittedby a Regional
Generalp_,_,it,andotherareaswhereprotectionandenhancementofweftandswillbe required.
TheoverallgoaloftheDraftSAMP istoprovideforaqumicresomr.eprotectionand economic
developmentintheMillCreekbasinwhileassuringno netlossofaquaticresourcefunctionsand
valuesof thebasin.

7.2.4 Constraints

No constructionorimplementationconswaintshavebeenidentifiedthatwouldaffectthesuccessof
the wetland mitigation at the Auburn site.

7.2.5 Ecological Assessment of the Mitigation Site

The ecologicalconditionsoftheuplandandwetlandareasoftheproposedmitigationsiteare
discussedinthissection.TheexistingwetlandsaredescribedinmoredetailinAppendixA ofthe
Wetland Delineation Report (Parameffix2000c).

7.2.5.1 Existing Site Conditions

Vegetation

The mitigation site consists primarilyof abandoned agriculturalland. Vegetation is a mix of native
andnon-nativeherbaceousspecies, including meadow foxtail (Alopecurus pratens_s), Canadathistle
(cirsium arvense), quackgrass (Agropyron repens), timothy (Phleum pratense), orchardgrass
(Dactylis glomera:a), colonial bentgrass (Agroxtis tenuis), and patches of reed cmm_grass (Table
7.2°3). Other non-native species scattered throughout the area include cocldebur (Xanthium
strumarium), common dandelion (Taraxacum o_cinale), and climbing nightshade (Solanum
dulcamara).

Three emergent wetlands arepresent atthe 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,
colonialbentgrass,quackgrass,tallrescue,common velvetgrass,andpatchesofreedcanarygrass.
Otherherbaceousspeciesinthewetlandsincludesoftrushandcreepingbuttercup.Alongthe
westernedgeofthesitearescatteredblackcottonwoodandredaldertrees.

A varietyofshrubsandtreesarescatteredalonga fencelineatthesouthernboundaryofthesite.
ShrubsfoundalongthefencelmeincludeHimalayanblackberry,vinemaple,roses(Rosusp.),
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 riparimnmelts dur_ delineation site ,isits
in October 1995 and 2000.

Scientific Name Common Name WIS '

Trees Alnusrubra Red alder FAC

Crataegus douglasii Douglas hawthorn FAC

Fraxinus latifo lw Oregon ash FA CW

Populus rrichocarpa Black cotlcmwood FAC

Pranusemarffmata Bit_ cherty FACU

Shrubs Acer c_rcinatum Vine maple FACU

Comus stoionifera ]Led-osierdogwood FACW

Corylus cornuta Beaked hazelnut FACU

Cvu.s_scoparius Scotsbroom NI

Populusmchocarpa(saplings) Blackcottonwood FAC

Rosanutkana Nootkarose FAC

Rosa pzsocarpa Clus_'ed wild rose FAC

Rosa sp. Rose

Rub_ ducoior Himalayan blackberry FA CU

Rubus lacmiatus Evergreen bl_kberry FACU

Rubus ursmus Pacificblackberry FACU

Salix spp. Willow FACW

Sali_ scoulertana Scouler willow FAC

Symphoricarpos albus Snowberry FACU

Herbs Agropyron repens* Quackgrass FAC

Agrostiaalba Redtop FACW

Agrosas tenuix* Colonial ben_zm.ss FAC

Alopecurus genicuIanLr Wa_.-rfoxnfil OBL

Alopecurus pratensis* Meadow foxlail FAC"W

Cirsium arve_e* Canada thistle FACU

Cirsium vulgate* Bull fl_stle FACU

Dac_lis glomerata * Orchaxdgrass FACU

Dipsacus sylveswis Teasel FAC

Eleocharzs palustrzs Creeping spikemsh OBL

Epilobium ciliatum Willow-herb FACW

Equisetum arvenxe Field horselail FAC

Festuca arundinacea* Tallrescue FAC

Festucarabra Red fescue FAC+

Geranium spp. Crane's-bill FACU

Holcus lanatus* Common veJvetg:ass FAC

3uncuseffux_ Softrush FACW

duncuss'pp. Rush FA CW

Loliumperenne P_e_adal ryegrass FACU

Lotuscornicularus Birdsfootlaefofl FAC

Phalar_arundinacea* Reedcamuyfftass FACW
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Table 7.2-3. Plant speciesobservedon the mitigation site and adjacent ripsrinn areas during delineation site
visitsin October 1995and 2000 (continued).

Scientific Name Common Name _ *

Phleam prateme* Timothy FAC

PhragmUes communia Common reed FACW

Plantagolanceolara Englishplantain FAC

Poapratenxix* Kennw.kyblueoass FAC

Polysrichum munitum Sword fern FACU

Ranuncuius repens Creepiag buttercup FA CW

Rumex crispus Curly dock FAC

Scirpus aeuma Hard-_m Imlnah OBL

Solanum dulcamar a * Climbing nightshade FAC

Symphovw.arpo$ a/bus Snowberry FACU

Tanacerura vulgate* Cocmmm rarity UPL

Taraxacumofficinale _ daadeli_ FAC'O

Trifolium pratense Red clover FA CU

Typha la_folia Connnon cal_ OBL

Xanth _umsn'amav_mn Cocidebur FA C

• Dominant _ on _ oflhe _te.
' Wetland IndicatorStatus(Table7.2-4).

Table 7.2-4. Wetland indicator status.

Catelo _' Symbol Definition

Obhgate Wetland Plants OBL Obligate wetland plants occur almost always (esumated
probability >99%) in wetlands under natural conditions,but
may also occur rarely (esmna_,.d probability <1%) in non-
w_laods.

Facultabve Wetland Plants FACW Faculmtive wetland plants usually occur (e_tU,a,ted probability
67% to 99%) in wetlands, but may also occur (e_ama_-d
probability I% to 33%) in non-wetlands.

Faculta_ve Plants FAC Facultal_veplants with a similar hamlihood (_ted
probability 33% to 67%) of occumng in wetlands or non-
wetlands.

Facultauve Upland Plants FACE Facultauve upland plants usually occur (estimatedprobability
67% to 99%) m non-wetlands, but also occur (esumated
probability 1%tO33%) in wetlands.

Obhgate Upland Plants UPL Upland plants occur almost always (esmnated probability
>99%) m non-wetlands under natunfl conditions.

+ Used in conjunction with a category to indicate a somewhat
greaterprobability to occur in wetlands.

Used m conjuocuon with aca_-.gory to indicate a _t
lower probability to occur m wetlands.

Source: Env,a-omncmalLaburamry(1987)
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present in this area are Douglas hawthorn (Crataegus douglasi_, Oregon ash (Fraxinus latifolia),
and black cottonwood. The herbaceous community m this area is dominated by reed canarygrass.

In the summer of 1998, the northern one-fourth of the property was plowed and disced by a farmer

leasing the land to the north. 2° This portion of the site is currently dominated by pasture grasses
such as tall rescue (Festuca arundinacea) and perennial ryegntss (Lolium perenne), and weedy forbs
such as bull thistle (Cirsium vulgate) and winowherb (Ep_obmm ciliatum).

Hydrology

There arc 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 fi-om 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 nor_ of South 277 th
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 conflucmce of Aubum Creek and the Gre_ River, a

small dike, culvert, and flap gate provide flood control.

Overland flow enters the site through a wetland drainage,way, 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
('Figure 7.2-4). 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-ye,ar flood
elevation of the river (See Figure 7.2-4). A drainage ditch on the mitigation site conveys
stormwater and surface water runoff fi'om the northwestern portion of the site to other ditches along
South 277 thStreet. 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 ofthe 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 p=imeability 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

momtormg 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).

20ThePortdidnotauthorizethis_ andthePort'spropertywas notplanted.
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Well dam indicate that groundwater m the mitigation area is perchczl over low perme.ability clay
layer and generally flows northwesterly in the same direction as surfa_ water (Figure 72-9 through
7.2-I l). A groundwater divide occurs approximately 700 ft west of the Gre_ 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 material deposited on the site

by the Green River. The surficial layers of these soils arc 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 mal. 1973) maps soils on the site as the poorly drained
Briscot, and Oridia silt Ioams, and the some'what poorly drained Renton silt loam (Figure 7.2-12;
Table 7.2.5). Briscot, Oridia, and Renton silt Ioams am designated as hydric soils on the King
County, Washington Hydric Soil List (NRCS 2000)._I

Table 7_-5. Drainage characteristics of soils occurring on the mi_gaton site.

High Water Table Flooding

Perm_bili_ Depth
SoilSeriesi DrainageClass (in/hr)_ (fl) Months Frequency. Duration Months
Bnscot Poorly 0.63-2.0 1 to-1 Nov-Apt Occasional Brief Decto Feb

Oridia Poorly 0.20-2.0 Im 3 Nov-Apt OccasionalBrief NovtoApr

Renton Somewhatpoorly 2.0-6.3 1 to1.5 Nov-Apt Common Brief Novto Apr

Source:U.S.DeparmlemofAgncukure(1973).
Allsoilsareclassifiedashydric(wetland);however,evalualionofon-siteconditionsindicatenon-hydricsoil
inclusionsoccurthroughouttheslit.

"_Withinthetop20inchesof soil.

The published soil descriptions are generally consistent with the results of the laboratory and field
analysis of soil performed by Paramctrix m 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
clayeysilt(seeFigure7.2-13).The first24 inchesoftheclayeysiltareuniform,withmottles
dispersedthroughout.Thisuniformityislikelya resultofpastplowing.Below theuniformly
mixedsilt,thesoilisstratifiedtolayersofgraysiltandsandysiltthatgradestoa sandysiltlayerat
a depthofabout72 inches.Belowthesandysiltare12to16inchesofverycompactclayeysilt.
Belowtheclayeysiltlayer,thesoilgradestoa uniformlyfinesandlayer.The permeabilityofthe
claysiltvariesbetween0.001to0.003inches/hour(determinedattwo locations).Becauseofthe
thicknessoftheclayeysiltlayerandtheabsenceofanunderlyingfinesand(asfoundm theadjacent
uplandsoilsdescribedbelow),thesesoilsdrainslowly,allowinghydricsoilcharacteristicsto
develop.

.,a]_-cause the soils on the site aremapped as hydric, and farrnmgactivi;ies mcludin_ ditching have occurred, rmUgat_on
onthesitecouldbeconsideredresmmuon.BecausethePort'smiugauonesmblisbessome wetlandclassedthat probably
didnothistoricallyoccurontheslte,theterm"creauon"isusedforrnfaganonm uplandportionsofthesite.
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Intheuplandportionofthesite,includingtheareasoutsidetheexistingwetlandsthatwouldbe
gradedundertheproposedmitigationdesign,theupper30 inchesofsoftissimilartothewetland
soilsdescribedabove(seeFigure7.2-13).A 6-inchtopsoillayerispresentovera 24-inch,

uniformlymixedlayerofclayeysiltwithdispersedmottles.Below30 inchesa 36-to66-inchlayer
ofuniformgray,finesand(withsomesilt)isfound.A 6-to8-inch-thickclayeysiklayerwas
encounteredbetweenthe72-and96-inchdepth.Belowthisclayeysilt,thesoilreturnstoauniform
finesand.The sandlayerlocatednearthesoilsurfaceanda relativelythinclaysiltlayerinthese
soilsallowthemtodrammorerapidlythanthewetlandsoils.

7.2.5.2 Environmental Site Assessment

A PhaseI SiteAssessmentof the mitigationpropertywas conductedin Decernber1995
(Pararnemx 1995). The report was prepared _-din_ tO guidelines described in American
Society for Testing and Materials (ASTM) Standard Practice for Environmental Site Assessments:
Phase I 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

Themitigationsiteconsistsofabandonedagriculturallandthatisdominatedby grassesandforbs.
Thepropertiesimmediatelyadjacenttothesitetothenorthandsouthme activelyfarmed.Westof
thesite,wildlifehabitathasbeenlargelyeliminatedby residentialdevelopment.No permanent
aquatichabitatisfoundon thesite,althoughtheGreenRiverprovidesaquatichabitatnearthe
easternsiteboundary.ForestedslopesalongtheeastbankoftheGreenRiverprovidehabitat
connectivitytoriparianand otherwetlandsystems,and forestedareas.The WDFW Priority
HabitatsandSpeciesdatabaseidentifiesthepalustrineemergentwetlandthatbisectsthesiteasa
priorityhabitat(allwetlandsme consideredpriorityhabitatbyWDFW).

Habitatqualityoftheexistingwetlandsandtheadjacentgrassyuplandsisrelativelylow duetoa
numberoffactors.Therelativelyuniformpasturegrassvegetationisdominatedbynon-nativeplant
species,lacksstructuraldiversity,hasa lowplantspeciesdiversity,andlackshabitatcomplexity.
Smallmammals usetheareaforfeedingandbreeding.The sitemay provideforaginghabitatfor
raptors,suchasNorthernharriersandred-tailedhawks.Apartfromthetallpasturegrassesthereisa
generallackofcoverfrompredators,andalackofhabitatcomplexity(e.g.,pitsandmounds,large
woody debris)thatprovidesforbreeding,resting,and/orthermalcoverforsmallmammals. For
mostpasserinebirdspecies,thesitelackshabitatstrucunefornesting,protectionfrompredators,
thermalcover,orperching.A narrowbandof shrubvegetationalongthesouthernboundary
provideslimitedforageandperchinghabitat.Amphibianhabitatonthesiteiscurrentlylimitedbya
lackofseasonallyinundatedpools,forestcover,andlargewoodydebris.

Tracksorscatofcoyote,mink,deer,andraccoonwereobservedon ornearthemitigationsite
duringthesiteassessment.Speciesobservedonthesiteincludekingfisher,short-caredowl,barn
owl,common snipe,red-tailedhawk,common yellowthroakandmallardduck. Most ofthese
speciesappearedtobemostabundantm theeasternportionofthesitenexttotheGreenRiver.
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7.2.5.4 Functional Changes Anticipated st the Auburn Mitigation Site

The off-site wetland mitigation site is designed to wetland habitat functions affecled by
implementation of the proposed Mas_erPlan Update i_vemen_s. The proposed design of the
mitigation site would also provide additional mitigation for species using wetland buffer areas and
otheruplandhabitatsattheairport.

Wildlife Hsbitst

Constructionoftheforested,shrub,andemergent wetlandswouldcreateconditionsthat provide
habitatfora varietyofwildlifespecies(Table7.2-6).Habitatstructureand availabilitywould
changeasvegetationmaturesoverthenextseveraldecades,andthewildlifespeciesusingthesite
areexpectedtochangeovertime(Table7.2-7).Plantspeciespropos_lforthewetlandmitigation
areaandtheirvaluestovariousformsofwildlifearepresentedinTable7.2-8.

Post-consm_tionhabitats'u'ucnn_inproposedforestedwetlandswouldbe similartoa regenerating
forest,andwoulddevelopmann'eforesthabitatanribumsafterseveraldecades('Figure7.2-14).The
shrubundcrstorywouldenhancethedevelopmentofhabitatsn'ucnn_.Songbirduseinearlystages
ofhabitatdevelopmentwouldincludefoliageandbark-gleanings'IX_es(kinglet,chickadee,bushtit,
vireo)thatforageinthearea.Inlateryears,Oregonash,vinemaple,willows,redcedar,andwestern
hemlockseedproductionwouldbe usedby additionalsongbirdspecies.Smallmammals would
likelyforageon theforestfloorforseedsandinv¢_bmles,eventhoughoptimalhabitatconditions
wouldnotoccurforoneormoredecades.As a u-eecanopybeginstodevelop,itwouldprovide
nestinghabitatandcoverforpredatoravoidance.

Post-consmJctionhabitatsuumn'cinshrubwetlandswouldgenerallybe similartothatofforested
systemsduringthefirstseveralyearsofdevelopment(seeFigure7.2-14).However,sinceshrub
communitieswouldperiodicallybeflooded,ground-dwellinganimalswouldbeleascommon. The
shrubcommunitywouldreachfunctionalmaturityin15to25 yearsfollowingplanting(seeFigure
7.2-14).

Emergent communities would provide resting and foraging habitat for shore and water birds within

1 year of planting. After 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-foragingbirds 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. Wild/fie species expected to occur in the Auburm wetland mitigation Je aher construction.

Habitat Type

PermanenUy SensousUy
Flooded Flooded Abandoned

Emergent Emergent Shrub Foresled Riparian Agricultural
Common Name Wetland Wetland Wethmd Wetland Forest Land

Amphibians
Northw, smm X X X X
salmmander

Lo_-med salamander X X X X

Pacific giant salamanck'r X X X

Rough-skinned newt X X X

Emauna X
Weszcm *_o__d X X

Pacific chorus flog X X X X X

Red-legged flog X X X X X

Bullfrog ' X

Reptiles

Common gartersnake X X X X X
Birds

Greatblueheron X X X X

Canadagoose X X X

Crrecn-wingedteal X X X

MJlla_rd X X X X

Northernpmmil X X X

American pigeon X X X

osprey x
Bald eagle X

Northernharrier X X X

Red-tailedhawk X X X

Killdeer X X X
Common snip, X X

Herring gull X X
Rock dove t

X

Western sc'reech-owi X X

Rufous hummingbird X X
Belted kingfisher X

Downy woodpecker X X

Northernflicker X X

Pileated woodpecker X

Willow flycatcher X X

American/northwestern X X X X Xcrow

Black.cappedchickadee X X

Bushtit X X
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Table7.2-6. WildlifespeciesexpectedtooccurintheAuburn wetlandmitigation siteafterconstruction
(continued).

Habitat Type

PermanentJy Seasonally
Flooded Flooded Abandoned

Emergent Emergent Shrub Forested Ripsrism Agricultural
Common Name Wetland Wetland Wetland Wetland Forest Land

Bewick's wren X X X

Wmter wren X

Marsh _ X X

Golden-crowned kinglet X

Ruby-crowned kinslet X X

American robin X X X X

Vaned thrush X X

European sutrlmg i X X X

Yellow warbler X X

Yellow-rumped warbler X X

MacGilfivray's warbler X X X

Corranon yellowflax_t 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-eyed junco X X

Red-winged blackbird X X X X

Brown-head_ cowbird X X X X X X

Americangoldfinch X X
House sparrowJ X

Mammals

Vagrant shrew X X X X
Pacific water shrew X X

Shrew-mole X

Pacificmole X

Pacific ira,aping mouse X X

Raccoon X X X X X

Mink X X X X X

Sml_.d skunk X X

Coyote X X X

Red fox X X X

t Introducedspecses.
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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 nesmng oppommities
within 2 w 10 years. Swainson's thrushand Wilson's warblersuse moist shrub habitats for nesting
and foraging. Bemes producedby 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. W_ding birds, such as great blue herons and bittm'ns,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 m 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 pr_____torcover. 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 palusrr_ ), and
horsetail are all species preferredby dabblingducks and geese duringmigration (Payne and Bryant
1992). Narrow-leaf bur-reed(Sparganium emersum) is preferredby dabblers and migrating wood
ducks. As decaying vegetation builds up in flooded areas, shovelers, pinmils, and other diving
species could forage on growingpopulations of plankton,algae, aquatic insects, and snails.

Over time, pomons 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 areasof farmlandnear the mitigation site aredeveloped, use of the mitigation areaby
non-water dependent wildlife (i.e., mammals such as deer, coyote, and red fox) may decrease
because these species may be eliminated from 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-nestingbirds and small mammals could be
subject to increasedpredation or cats could become a food resource for coyote). Depending on the
exactproximity of development to the wetland buffer and the intensity of human use, wildlife use of
the buffer could be reduced. Alternatively,wetland protection andrestoration 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 arc anticipated to be stable over
the long t_m, even if future development occurs nearby. Hydrologic monitoring on the wetland
mitigation site has been ongoing since September of 1995. The momtormg indicates that favorable
sub-surface hydrology necessary for creating wetlands exists, and the probability of successful
Natural R_ource Minganon Plan 7-42 December 2000
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wetlandmitigationishigh.Further,inplanningthe mitigationproject,contingencyactionshave
beenidentifiedthatwillbe implementedifpostconstructionmomtoringindicates therequired

performancestandardsforthewetlandarenotachieved.

Momtoring results indicate that seasonally high groundwater levels on the site are mainT_ned by
precipitation. This conclusion is based on observations of rapid increases in groundwater during
mid to late fail, 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 nearthe mitigation would have minimal effect on the hydrology in the
mitigation wetlands.

Finally, stormwaxermanagement (water qualityand discharge) standaxdsand/or wetland protection
and restoration requirements for development on nearby parcels will protect the hydrology of the
site. These standardsare likely to prioritize infiltration, require water quality BMPs, and detention
to prevent high flow discharges. Wetland protection requirements (requiredby existing regulations)
could result in wetland restorationand furtherprotect hydrologic conditions on the Port's mitigation
site.

7.3 MITIGATION SITE DESIGN

Themitigation design is based on design objectives and criteria explained in this section. This
sectionalsoexplainsthebasisforspecificdesignelements,includingtherationaleforestablishing
thewetlandmitigationhydrologicwaterregime,gradingplan,andplantingplan.

The mitigationdesignforthewetlandmitigationsiteconsistsof thefollowingelements:(1)
excavatingtwonew wetlandbasins;(2)establishingnativeforested,shrub,emergent,and open-
water wetland habitats in these basins; (3) enhancing the existing emergent wetlands by replacing
thenon-nativeplantcommunitieswithnativeforestand shrubcommunities;(4)establishinga
forestedbufferaroundthe perimeterof the site;and (5)post-constructionmonitoringand
maintenance.

7.3.1 Water Regime

An adequatewaterregimeisthemostcriticalfactorinestablishingthedesiredforest,shrub,and
emergentwetlandvegetationonthemitigationsite.Thedurationandamountofstandingwaterand
soilsaturationcontrolthewetlandclassesand plantcommunitytypessuitableforthesite.
EvaluationofthehydrologyrequirementsofnaturalPugetSoundwetlandcommunities(Ecology
1994a;Kunze 1994)andexaminationofover5 yearsofgroundwatermonitoringdata(seeFigures
7.2-5,7.2-6,and7.2-7)indicatethatitisfeasibletocreatethehydrologicconditionsnecessaryto
sustainthediversewetlandhabitatsandplantcommunitiesdesignedforthissite.

Appropriatehydrologicconditionswillbe attainedby excavatingthetwo basinson themitigation
sitetointercepttheseasonallyhighorpermanentgroundwatertable.Excavatingthenew basinsto
approximatelyI to8 ftbelowthecurrentgroundsurfacewillprovidea rangeofsoilsaturation
conditions,andsupportthevarietyofplannedwetlandplantcommunities.Followinggrading,
groundsurfaceelevationson thesitewillrangefromapproximately37 to50 R,withmostofthe
gradedsitebelowapproximately43 ft.Excavationinsome limitedareaswillbea maximum of12
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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-I. The relationship of the

proposed wetland vegetation zones to anticipated water levels and site topography of the east basin
is shown m Figure 7.3-1.

Table 7.3..1. Proposed wetland classes, elevation r'snlles, and bydrolo_c _es.

Proposed Elevation

Proposed Wetland Class Range (ft) Anticipated H.vdroh)gic Regime

Forested Wetland Fast Basra: 42 to 46 Seasonally saturated soil during years of typical ramfaU.

West Basra: 46 to49 During a 10-yem flood.' flooding of up to 3 fl for up to 9
comecmive days would occur. Soil would be unsaturated to
at least18 inches below the ground surface &mug most
sunm_ and fall periods.

Shrab W_tland Ea._ Basin: 41 to42 Seascmally saturated m flooded with up to 1 ft ofwater

WestBasin: 44to46 dunngycazsofavcR'agelmmCsl!Duringa10-yearflood,
weter could be up m 4 fl deep for 9 consccuCve days. Soil
would genend_ be saturated within 12 inches oftbe ground
surface dining most of the gmlmer and early fall.

Persment Emergem East Basin: 38 to41 Sesaonally flooded with up to 4 fl of water during y_ of

West Basin: 42to44 averageramfall. The wa=T table would be at orwithin 6
inches of the ground mrfac¢ during late mm'waorand early
fall.

Open-water/Unvegetated East Basin: Below 38 Permanently to semi-permanently flooded dunng years of

West Basin: Below 42 average rainfall St11_acewater would generally be 6 to 24
inches deep during late summer and early fall but may not be
present dm'ingyears of ¢xh_'.ely lowrainfall.

Because of flood conu'ol management of the CareenRiver, the peak flow for lO-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 con,smiting 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 ft. 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 ft. 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 fluctua_g 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 f_, 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 conwol of water levels may be required to
optimize establishment and survival of the planted stock. Any necessary adj_m_ents to water
regime areanticipated to be minor and short-term, and should not be necessary after plants become
established. The Port will momtor 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 adjusmlents 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 adjusunents to the weirs or site water levels areanticipated.

7.3.2 Grading

One basra 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 l and 5 fl below the exis_ng ground surface to
intercept the seasonally high or p_,,,,anent groundwater table. Excavation depths will be slightly
less m 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 co_ts, an areanorth of the west wetland
creation basra will be used as a temporary staging area during construction. This area will be
restored and enhanced after constructionis complete (see Secuon 7.4-4).

Due to the high water table, the site will be dcwatered priorto and during grading. Grading and site
work other than planting will take place during the dry season (e.g., June through September). Site
gradingmay take place in phases, if necessary, to ensm-ethat all grading and site stabilization (e.g.,
hydroseed) can take place in one consmzction season. If consu'uction of both basins cannot be
completed in the same season (i.e., excavation, final grading, site stabiliTAtion),then the east basra
will be constructed first and the west basin the following year. Construction is cun-ently 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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Mainm'tance roads will be construcmd around each wetland basin to provide access to the site
during planting maintenance, and monitoring. These roads will be removed and these areas will be
restored and enhanced with native vegetation aiderconsmmtion is complete.

7.3.2.1 Surface Soft 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. g_aoval of this soft will move rhizomcs, roots, and seeds of
the exzstmg vegetation, and mil_imiT¢re-colonization by non-native plants after native plants are
installed- Suitable subsoil material removed during excavation will be stockpiled, amended with

compostedorganicmaterialthat is freeof wc_ls, spread to a depth of 12 inches, and disced into the
subsoil prior to installing plants. Approximately one-third of the excavated soft win be stockpiled
for use as topsoil m the new basins. Soils that become compacted during gr_ing will be ripped
and/or disced to break up the soft and provide a suitable rooting medium forplants.

7.3.2.2 Basin Excavation and Dewatering

Approximately 440,000 cy of soft will be excavated to create the two wetland basins, with
excavation depths ranging b_vvcn 1 and 8 ft. Due to seasonally high groundwater levels on this
site, dcwatering will likely be necessary to allow ¢xcavation of the new wetland basins and site
grading. Water from the sit_ dewatcring will be conveyed through a series of sediment/seRling
ponds and straw bale filters to existing ditches that drain the site at the northwest comer.

Dewatering Pin

All de,catering will be performed according to conditions of the HPA obtained for the project. The
Port estimates that the currgnt groundwater table should be loweced approximately 5 fl below the
subgrade to facilitate grading. The d_vatc.ring plan would use approximamly 45 to 50 wells that
emend 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 conv_ed to the existing ditch
that drains the site. It is c_imated that d_,vatcring 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 thepumped discharge fium thesmaller pond.

Sediment m 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 from the facility will be discharged off-site; any
treatment plant bypass water will be discharged on-site. In addition, sediment from the facility will

Natural Re.source Miriganon Plan 7-50 December 2000
Seattle.Tacoma lnternarional Awport 556-2912-001 (03)
Master Plan Update r.._,_n_l_s_12o_oo _,,_ ,_m_,,_w _o,--s_ffi

AR 048895



be redeposited on-site. Surface water that accumulates during the excavation will also be u'e,ated
prior to being discharged from the site. All water discharged from the site must meet turbidity
standards for water quality. These standards are less than 5 NTUs above background when
backgroundlevelsarelessthan50 NTUs, andno morethanI0percentabovebackgroundwhen
backgroundlevelsaremorethan50NTUs.

Drainage Easements for Dewatering

The Port has procureda temporary di_nage and construction easement across the propertynorth of
the mitigation site thatallows use of an existing channel for drainage purposes. The easement also
grants the Port the right to use this channel for the tengxn-aty discharge of water f_m dewatering
wells to be used during construction of the Port's wetlands. During the dewatering process, water
will be temporarily channeled to the existing ouffall into the Green River at South 277 th Street.
Other than during the dewatering process, drainage water from the Port's property will flow north

throughexistingdrainagechannelsalongandunderSouth277_ Street,anddischargetotheGreen
RivernorthofSouth277"StreetThenewlyconstructedwetlandbasinswillgenerallydraintothe
northwestatelevationsof42 flintheeastand43 flinthewest The temporarydrainageand
construction easement remains in effect until a p=zuanent flood channel is constn_ed.

The location of the temporarydrainage 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
m existing wetlands located on or near the mitigation site. Dewatering of the site will occur fi'om
approximately May through September, over one or two seasons. The purpose of dewatering is to
accelerate the rate at which the water table falls during the summer and early fall. During this time,
the water table m the wetlands normally fails a total of 6 to 8 fl 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 rooting 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 dewatermg. Dewatering will not lower the water
table below the elevation it normallyreaches 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 that could provide special habitat types 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 back.fin and to construct topsoil for
the excavated areas.

Two typesof soilamendmentswillbe usedtoprovidea suitablesubstrateforwetlandplant
establishmenton thesite.The firstsoiltype('WetlandSoilI)willbea 3:1mix ofsuitablenative
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Two types of soil amendments willbe used to provide a suitable substrate for wetland plant
establishment on the site. The first soil type (Wetland Soil I) will be a 3:1 mix of suitable native
subsoils with organic compost that is free of weed seeds or other unsmtable material. This soil will
be used above 42 ft elevation in the east basin and throughoutthe excavated area of the west basin
(Appendix E, Sheet C9). The second soil type (Wetland Soil 2) will be used below 42 fl 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 bentomte.

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
rnicrohabitatdiversity (Appendix E, Sheet 8.2). Habitatlog placement and installation of snags will
enhance wildlife functions on the site. Placement of logs, snags, and fme grading will be
accomplished under field direction by the landscape architect and/or wetland scientist.
Microtopographywill be established by constmc_g a series of 'pit and mound' features in the
forested and shrub wetland areas. Pit and mound features are designed to simulate the
microtopographycreatedby windthrow of large trees. Pit and mound feaumm will be constructed at
a density of approximately4 per acre. Habitat logs will be placed predominantly in forested and
shrubwetland classes, with a density of approximately 15 per acre (Appendix E, Sheet C9).

7.3.2.4 Hydroseed/Muich

Following completion of free grading and topsoil placement, the soil surface will be stabilized with
a hydroseed/mulch mix consistent with federal and state permitconditions and the City of Auburn
grading p_li_-,it.

Hydroseed mixes have been designed to accomplish several objectives. Hydroseeding is part of the
TESC measures and will provide short-termstabilization of the soil surface and erosion conu'ol
following grading. Hydroseeding will also provide for the rapid establishment of ground cover and
serve as a weed barrierto reduce colonization of the open site by mvasive species. In addition,
native herbaceous understory species for the forest, shrub, and emergent communities will be
providedby hydroseeding priorto planting the overstoryvegetation 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 fl in the east basin and below 46 fl 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 fl 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 areasabove 45 fl in the east basin andabove 49 fl in the west basin. In addition, a low-grow
seed mix will be used to revegetate temporarycommmtion access roads and staging areas that are
located outside the mitigation area.
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Table 7..'4-2.Hydroseed mixture.

Common name Scientific Name % by.weight

For use in tress designated as emergent wetland

TallmLnmgr_ G/wena e/am 15

Waterfoxmil A_ gen_mt._ l0

Water parsley Oenanthe sarmentosa I0

Sloughsedge Can_ oba_ut I0

Beakedsedge C.arexrostrum 15

Small-fruited bulrush Scirpus mzcrzr.arp_ 15

Woolgrass Sew]ms cypermus I0

Daggerleafrash Juncus ensifolms 5

Taper _iprush Jzmcusacmm,'mms 5

Slough grass Beckman/,,.Dmg_/uur 5

For use in areas designated as forested or shrub wetland snd wet buffers

Blue wildrye Elymus glaucus 25

Western mannagrass Giyceria occidentalis 8

Tall mannagres Glyceria dam 10

Tufted haa'gn_ Deachampsm ce.wxtoaa 10

Annual ryegr_..ss Lolium multiflorum 15

Chewingsred fescue Festu_ rubra I0

Meadow foxtail AIopecuruspratensis I0

Bentgrass Agrostu tenuzs lO

Alsike clover Trifolium hybr_dum 2

For use in upland buffer areas

Barkley's perennml ryegrass Lolium perenne 30

Red fescue Festuca rubra 35

Aurora hard fescue Feamca longifolm 35

Hydroseedmixeswillbe comprisedpredominantlyof nativegrass,sedgeand rushspecies.
However,somenon-nativegrassesmay be includedtoproviderapidgerminationandgrowthfor
erosionandweedcontrol.Use ofnon-nativeswillberestrictedtospeciesthatarenotinvasive,and
willnotpersistoncetheplantedstockbecomesestablishedandcanopiesbecomeclosed.Thebuffer
zone hydroseed mix is designed to establish a low-growing ground cover of grasses that will protect
thesoil,andreduceerosionwhileminimizingcompetitionwiththeplantedstock.Thewetlandand
transition seed mixes are designed to supplement the container stock by increasing ground cover
and plant density.

7.3.2.5 Temporary Irrigation

An irrigation system will be installed on the mitigation site (Appendix E, Sheets L1 through L3).
Irrigationwithmunicipalwaterpurchasedby thePortwillbe usedduringtheinitialstagesofthe
restorationtoopRmizeconditionsforplantestablishment.Irrigationwillbe usedtoprovide
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flexibility in the Wning of plant installation,to increase survival rates, and to enhance growth rates
of the planted stock. Enhancing plant growth during the ftm few years will lead to a more rapid
establishment of canopy cover and shade on the site, and reduce re-invasion of the site by non-
natives.

The imgation system will be installed, tested, and fully operational before plants are installed.
Irrigation m the vxis_g wetland will be installed above ground to minimize disturbance dRring
installation. Irrigation in 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 Portwill evaluate the need forcontinued irrigationbased on need for replanting, observed
plant survival, and other factors. Once the system is no longer needed, the above-ground portions
(e.g., risers, sprinklerheads, valves, or control boxes) will be removed. The below-ground portions
of the system will be abandoned in place to minimize disturbance to the created and enhanced
wetlands.

7.3.3 LandscapePlan

Native species will be planted to establish forested wetland, shrubwetland, and emergent wetland
plant communities, as well as a forested uplandbuffer around the edges of the site (Figure 7.3-5;
AppendixE,SheetsLS throughLI0).Thesegeneralcommunitytypeswouldincludesixwetland
plantassociations(orplantingzones)typicaloffreshwaterwetlandsand foresteduplandsinthe
northernPugetSound basin(Figure7.3-6).Choiceof plantspecies,plantingdensities,and
communitycompositionisbasedprimarilyon compositionand densitiesof common western
Washingtonwetlandplantcommunities(Kunzc1994).Inaddition,plantspecieswerechosenfor
theirvalueasfoodsourcesorhabitatelementsforwildlife.Forexample,thedesignincludesshrubs
and emergent plants that are particularlyvaluable as wildlife food sources (e.g., hazelnut, Indian
plum, sedges, and bulrushes).

Forested wetland plant communities include black cottonwood/Pacific willow, red
alder/salmonberry,Oregonash/Pacificwillow,and westernredcedarplantcommunities.A
dogwood/willowshrubcommunityanda beakedsedge/waterparsleyemergentcommunitywillbe
planted inwetterportionsofthe site,surroundingsmallareasofopenwater inthe centers ofthe
basins.Theexistingemergentwetlandwillbeenhancedbyplantingblackcottonwood,Oregonash,
and red alder forested communities to increase plant diversity and enhance wildlife habitat
(Appendix E, Sheets L5 throughLID). The upland buffer will be planted with a mix of native trees
andshrubssuchasDouglasfir,big-leafmaple,vinemaple,hawthorn,andIndianplum(Appendix
E, Sheet LIO). Along the boundaries of the site, the upland buffers will be planted densely adjacent
totheperimeterfencewithspecieslikelytodiscouragemu-usionintothesite(e.g.,tallOregon
grape,hawthorn,rose).Plantingmay occurinphases,withaninitialplantingofrapidlygrowing
plantstolerantoffullsunfollowedby a secondplantingofspeciesthataremore shadetolerant.
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The sections below describe the general planting appro=c_hfor each planting zone. The sections

identify the types of plant species, the condition of materialplanted (container, barefoot, live stakes,
seed, or plugs), and the planting approach(density, pattern, and area of coverage). At the time of
planung, minor variations in the plantings may occur to account for site-specific factors and the
planting season. For example, ifm area is planted in late spring or summer, container-grown versus
live-stake materi_flwould 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. Fim_'e
7.2-14 depicls the expected growth pattern oftbe plantings as time progresses. It is anticipated that
a mature forested wetland sys_ernwill develop within 50 years.

Plant material used in the mitigation will be obtained from commercial nurseries. Nurseries will be

required to cenif7 that the plant material is legally procured and from the appropriate geographic
sources. The appropriategeographic sources forplato malerialused 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 l,O00-
foot elevation of the Cascades, on the west by the l,O00-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 _ canarygrass and Himalayan blackberry can reduce
successful establishment of desirable native plant species. A variety of weed conla'ol 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 conu'ol methods arc:

• 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 aclaptive 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 canarygrass, 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 (Becionannia syzigachne), bentgrass, or red fcscue
can be effective in establishing cover and reducing invasion by reed canarygrass. Contingency
actions could include repeated applications ofberbicides, mowing or use of weed barriers.
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7.3.3.2 Plant Protection from Animals

To deter plant damage by rodents (i.e. hcrbivory), plants may be installed with protective devices
such as plastic smm collars. Depending on the type of community and level of herbivory,
deterrence measures may range from plastic collars around individual sterns to wire mesh around
groupsof plants. After plants arc installed, a 4- to 6-inch-deep covering of mulch will be placed in a
6-fl radiusaround the base of each plant to conserve water, provide organic material, and serve as a
weed barrier.

7.3.3.3 Perimeter Fencing

A fencewillbe installedaroundtheperimeterofthesitetoclearlymark themitigationboundary

and to protect the mitigation site fi-om 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 establifl_ngfive forested communities,one shrub community, and
one emergent community on the site. Four of the forested communities, as well as the shrub and
emergent commumfies,are wetlands. An upland forested communky will be planted in buffer
zones.

7.3.4,1 Forested Communities

Black Cottonwood/Willow Association

The black cottonwood/willow association is characteristicof 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 ft on the west side.

Red AIder/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 (Ktmze 1994). This association would be planted above
the 42-fi elevation on the east side and above the 46-fl elevation on the west side, where year-round
soil saturation would not occur.
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Table 7.3-3. Proposed plant _.cies for the black ¢ortonwmd/wiliow mumciatien.

Scientific Name Common Name Indicator Status s Condition

Trees

Alnusrubra Red alder FAC containeT

Fraxmusla_folia Oregonash FAC'W container

Malusfusca Pacific cmbspple FACW conlainer

Picea sitchensU Sitka spruce FAC con_i_-r_t

Populus trwhocarpa Black cottonwood FAC container/live stake

Salzx lasumdra Pacific willow FACW+ conttiner/live stake

Shrubs

Lonicera mmlucrata Twinbcr_ FAC+ conlaine_

PhysOCmTmScapimn_ Pacific _ FACW. conutincr

Rosa nut/urea Nontka rose FAC comainer

Sollx hookermna Hookers willow FACW ctmlainer/live slake

5016 sitchensts Sitka willow FACW comainer/live stake

See Table 7.2-4 forindicatorL_atusdefinfdom

Table 7.3-4. Proposed plant species list for the red slder/saimonborry association.

Scientific Name Common Name Indicator Status Condition
Trees

A lnus rubra Red alder FAC comameT

Fraxinus latifolm Oregon ash FACW conlamer

Malusfusca Western crabapple FACW container

Picea sitchensis Sitka spruce FAC container

Populus rr_chocarpa Black cottonwood FAC contamedlivestake

SOI_xlasmndra Pacific willow FACW+ container/live stake

Thuja plicata Western redcedar FAC conlainer/barefoot
Shrubs

Comus stolon_fera Red-osier dogwood FACW container/live stake

Lonicera mvolucrata Twmberry FAC+ comamer

Rosa nutkana Nootka rose FAC container

Rubus spectabilis Saimonberry FAC+ container

So/ix scoulermna Scouler'swillow FAC cn.min_/live _t._?

Oregon Ash Association

The Oregon ash associationismost commonly found infloodplainsor associatedwith streams and

backwater sloughs(Kunzc 1994). This community would be plantedm the wetterportionsof the

forestzone,sincemost of the associatedspeciesare tolerantof soilsaturationand inundationwell

intothespring.Oregon ash willcomprise most of the canopy cover,with salmonbcrry and willow
intheshrub layer(Table7.3-5;Figure7.3-8).
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Table 7.3-5. Proposed plant species list for the Oregon ash association.

_c___enflfieName Common Name Indicator Status Condition

Trees

Fraxmusla#folia Oregonash FACV¢ c _o_rJmer_

Malusfusco Westerncrahapple FACW conmm_

Picea sitchensis Sitka spruce FAC comainer/harerom

Populus trichocarpa Black cottonwood FAC conlamer/five stake
Sahx/asiandra Pacific willow FACW �comainer/livestake

Shrubs

Comus stoion_era Red osier dogwood FACW comainet/live stake

Lonicera mvolucrata Twinbeffy FAC+ container

Rubus spectabifis Salmonbeny FAC+ container
5alix mchensis Sitka willow FACW comainer/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 and upland, as well as in the upland buffers (Table 7.3-6; see Figure 7.3-8).

Table 7.3-6. Propmed plant speciu list for the mixed forest mumciation-

Scientific Name Common Name Indicator Status Condition

Trees

A bies grandis Grand fir FACU- container

Acer macrophyllum Big-leaf maple FACU container

A inus rubra Red alder FAC conlmne_

Crataegus douglasii Black hawthorn FAC comamer

Populus tr_chocorpa Black cottonwood FAC container/bareroot

Prunus emarginata Bitter cherry FACU Container

Psuedotsuga men_esii Douglasfir FACU container

Rhamnus pursh_ana Cascara FAC- container

Thuja plicata Western redcedar FAC conmmer
Shrubs

Acer circmatum Vine maple FAC- container

Amelanchier ainifolia Serviceberry FACU container

Berberts aquilifolium Tall Oregon grape FACU container

Corylus cornuta Hazelnut FACU comamer

Oemlerm cerasifonnis Indian plum FACU conlamer

Rosa gvmnocarpa Bald-hip rose FACU container

Rosa nutkana Nootka rose FAC container

Rubus parviflorus Thimblebeny 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 con/ferous tree species, with an

understory of 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 soft _tion. Therefore, this
association will be planted in the upper portions of the wetland zone, or above approximately 47 fl
in the west and about 4.4 fi in the eastern basin.

TaMe7.3-7.Proposedplantspecies list for thewestern redcedarassociation.

ScientificName Common Name Indicator Status Condition

Trees

Abtesgrandis Grandfir FACU- conmim_-Ibarefoot

Acer macrophyllum Big-leafmaple FACU comamcr

Alnus rubra Redalder FAC conlain_

Populus trichocarpa Blackcordwood FAC comamcrlbad.root

Rhamnuspurshzana Cascara FAC- comamer

7"hujapltcata Westernredcedar FAC comainer
Shrubs

Acer ctrcmatum Vinemaple FAC- conlaine_-

Oemleriacerasiformis Indianplum FACU comamer

Physocarpuscapttatus Pacificninebatk FACW- conlainer

Salixscouler_ana Scoulcr'swillow FAC comainer/live stake

Existing Wetland Enhancement

The existing ernergentwetlands will be enhancedby planting them with various forested and shrub
communities, including black cottonwood/willow, red alder/salmonberry, and Oregon ash, and

willow/red osier dogwood plant associations (see Tables 7.3-3 through 7.3-5 and 7.3-8). Trees and
shrubs included in these associations will be infill-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 upland will be established.

Buffer areas on the site range fia3mmoist upland areas to wetter transitional areas 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 arras will be planted with the mixed forest
association (see Table 7.3-6).
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Upland areas disturbed during wetland cons_ction 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 7.1-2).

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 fi 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 fl m the eastern basin (Appendix E, Sheets L5 through L10).

Table7.3-8. Proposedplantspecieslist for the willow/redesierdogwood shrub zone.

Indicator
ScientificName CommonName Status Condition Comments

Comusstolonifera Red-osierdogwood FACW comain_r/ Shrubswouldbeplantedm
live stake approximately 85%to 90%of the

shrubzone atspacingsrangmgfrom5
to 8 fl on-center.

LonicerainvolucrataTwinberry FAC+ coataia_
Salvehookenana Hook.s willow FACW- container/

live stake

Salix lasiandra Pacificwillow FACW+ container/
live rake

Salix sitchenxts Sitkawillow FACW container/
live stake

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 sana'ahon and some areas of peru,anent standing water.
Emergent communities will be planted below approximately between 44 fi in the western basin and
41 fi in the eastern basin.
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Table 7.3-9. Proposed species list for the bonk-d sedg_wster parsley, emergent zone.

Selpntific Name Common Name Indicator Status Condition

Carex rostrata Be_ed ._-dge OBL plugJconmmer

Eleochavis palusrns Common spike-ru_ OBL plug/conlainer

Oenanthe sarmentosn Water l_rsley OBL container

Polygonum amphibmm Water _m'tweed OBL container

Scirpus acu_ _ bulm._ OBL plugtcomamer

5ctrpus microcarpus Small-f_uitedbulrush OBL plug/container

Sparganmm emersum Nm-row-leafbin-reed OBL plug/container

The typical growth pattern for emergent marsh plants is in monotypic patches with some
int==version in open, less densely vegetated areas,and proposedplanting would mimic this pattern
(See Figure 7.3-10). Planting shoots with rhizomes 18 inches on-center in monotypic stands of
varying size, in combinationwith seeding a mix of emergent species (see Table 7.3-2) in the areas
between patches should achieve that result. Because ponding m emergent areas is expected well
into the early summer, planting of emergent species would occur during the fall months when soils
are becoming saturated, butbefore waterlevels 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-eonstmction meeting
will be held with the Port, general contractors, engineers, landscape contractors, landscape
architects, and biologists to ensure that the work is eons'trueted as designed, and that contractors
understand and comply with all environmental permit conditions. Both a civil engineer and wetland
ecologist will be available for on-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 existmg wetlands will not be cleared of vegetation or graded during site grading
and excavation (Appendix E, Sheets C3 through C6). Non-native vegetation m the existing
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wetlands will be managed before installing nadve plants to reduce competition, and to control
weeds. Management will include reducing cover and vigor of existing non-native vegetation. Plant
installation will occur between March and October, and weed management should occur

immediately prior to installing plants.

Prior to the scheduled plant installation m 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 uees and
shrubs will be installed m 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

momtoring period to minimize competition between the planted stock and exis_ug pasture grasses
or to control invasive plants.

This weed management su-ategy is expected to maximize the success of plant establishment. Over
time, the areas m between the planted clumps will fill in with naive wetland trees and shrubs

through the increase in cover fi'om the initial planted stock, as well as colonization of new areas.

7.4.2.2 Protective Buffers

BuffersattheAuburn sitewillbe establishedina 100-fl-widezone aroundtheperimeterof the

mitigationsite,aswellasintheareasbetweentheexis_g wetlandsand newly createdwetlands

(AppendixE. SheetsC3 throughC6). The existinguplandareas,includingthebufferaroundthe

wetlands,arecurrentlydominatedby non-nauvepasturegrassesand forbs.To reducecompetition

fromexistingvegetationandtocontrolweedspriortoplanling,thecoverofexistingvegetationwill
be reduced,and soilswillbe discedtopreparea substrateforthehydroseedmix and theplanted

stock.Duringearlytomid summer,existingvegetationwillbe mowed toa maximum heightof

approximately6 to12inches.The vegetationwillbeallowedtogrow forabout2 weeks toproduce

new shootsand leaves,andthenherbicidewillbe appliedperthespecifications.Approximately2

weeks aRertheherbicideapplication,the areawillbe thoroughlydiscedto mix the upper soil

profile,imgationwillbe installed,and ahydroseed/mulchmix applied.The followingspringand

summer,plantswillbe installedinthebufferplantingzones.

Dependingon thetimingof mitigationconstruction,itmay not be possibletopreparethebuffer

area,installimgation,and applyhydroseedintimeforthehydroscedtobecome establishedbefore

thewinterseason.Therefore,therewillbe two optionsforpreparingthe uplandand existing

wetlandbuffers.Optionone istocompletetheentiresequenceoutlinedabove,ifallthestepscan
be completedby mid-Septemberorearlier.Thiswillallowthehydroseedtimetoestablishcover

and stabilizethesoilbeforethewinterrainyseason.Iftheentiresequencecannotbe completedby

mid-September,thentheexistingvegetationshouldbe leRinplacetostabilizethesoiland prevent

erosionduringthewinter.The discingand hydroseedstepswillbe omittedand the irrigation

systemand plantedstockwillbeinstalledintotheexistingvegetation.Iftheexistingvegetationis

leftm placeinthebufferareas,plantingwillproceedasdescribedabove fortheexistingwetland
areas.
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7.4.3 Excavation and Grading

Prior to excavation and grading, the extent of all gr=ding activities will be surveyed by a

professional surveyor and staked in the field. The contra_r will establish vertical and horizontal
site controls and maintain them throughout the cons_ction period. The limits of work will be

identified and flagged m the field, wetlands and surface water fca_ will be identified with orange
barrier fencing, and the TESC m_ will be installed.

Approximately 440,000 cy of soil will be excavated to form the new wetlands basins to the east and
west of the existing wetlands. The top 12 inches of soil will be =xipped and removed fi'om the site.
This surface material, as well as the majority of the excavated material, will be transported off-site

and disposed of at an approved upland location. A portion of the excavated subsoils, which are
composed of silts, clays, and fine sands, will be blended with composted organic matter and used as
topsoil, to be placed after the new site grades are established. The topsoil blending operation will
require temporary stockpiling and processing at either an on-site or off-site location.

The existing drainage channel, located north of the site, will be widened to connect the mitigation
site with the 100-year floodplain and an existing ditch system near 277 e_ Avenue South (see

Appendix E, Sheet C8 Section 5).

Final grading and habitat log placement will be performed under the direction of the wetland
scientist or landscape architecL If subsoils have become compacted during preliminary grading, the
soil surface will be ripped and/or disced prior to spreading the amended top soil mix. The top soil
mix will be placed to a depth of at least 12 inches.

7.4.4 Construction Access Roads_ Staging Area_ and Maintenance Roads

In addition to any temporary access 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. Temporary gravel paths will provide foot and small vehicle
access to the interior of the site during the planting period.

7.4.4.1 Staging Areas, Temporary Haul, and Access Roads

On completion of earthwork and planting phases, temporary staging areas, access, and haul roads
will be removed, prepared for planting, and planted. Staging areas and/or access roads that are not
within the mitigation site boundaries will be cleared of consm_ction equipment and debris and soils
will then be ripped or disced to break up compacted layers and prepare a suitable substrate for

planting. Except for where these areas cross wetland, they will be hydroseeded with the low-grow
erosion control seed mix specified for the upland buffers (see Table 7.3-2). Where they cross
wetlands, the wetland hydroseed mix will be used.

Temporary staging areas or access roads within the mitigation site will be removed and planted.
These areas will be cleared of construction equipment and debris, road materials will be removed,
and soil surfaces will be prepared for planting and planted according to the planting plan. For
example,where a temporaryhaulroadoccursm an areadesignatedas westernredcedaron the
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planting plans (Appendix E, Sheets L1 through L5), the area will be planted with the western
redcedarassociation once the road is removed. Preparationof these areas for planting may include
deep ripping or discmg, 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

Temporarygravel paths in the mitigation areaprovide access forplanting, 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
standardsfor 2 consecutive years. If the areas arenot meeting cover performance standardsat the
end of 5 yeats, the gravel paths will be decommissioned when basins have met plant cover and
survivalperformance standards. Decommissioning will include removing path materials, preparing
the soil surfaceforplanting (e.g., rippingand/or tilling), and planting according to the planting plan.

The temporarymaintenanceroadswill be removed after five growing seasons ffthe areas they serve
meet cover performancestandardsfor 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 areawill he planted with fast-growing species fi-omthe mixed forest plant schedule (i.e.,
Douglas fir,red alder, black cottonwood, bald-hip rose).

Maintenance roadsalong thewest, hOrde,and south sides of the site, may be retained throughoutthe
10-year monitoring period for maintenanceand 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
decommissioned, or if they shouldbe retainedto allow for on-going maintenance, or security needs.
If it is determined the maintenance roads should he removed, they will be planted as described
above for the constructionhaul 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 conu_l measures will be employed.
Staging areasand existing wetlands will be protected with silt fencing. Stockpiled soil left in place
formore than3 weekswillbe stabilizedwithan approvednativehydroseedmixture,tarp,or
appropriateBMP. Inaddition,a nativeerosioncontrolgrassseedmixturewillbe usedtostabilize
the soil in the gradedportions of the site until native vegetation can be installed.

To reducetrackingofmud ontopavedroads,thesiteentranceroadswillbe stabilizedusinga pad
constructedofquarryspalls.Vehiclesand/ortheirtireswillbewashedorbrushedpriortoleaving
thesiteduringperiodswhentrack-outofmindcouldoccur.
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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 imgation system will be coordinated with grading and

planting steps to ensure that imgation 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 imgation 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 fail months to avoid potential _ce to wintering bald eagles
in the vicinity of the Green River.

To provide additional protection to the site fi'om 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 plantingalongthefencelinewillincludeDouglas fir, blackhawthorn,tallOregon grape.
bald-hiprose,andbig-lea_fmaple(AppendixE,SheetLl0,Detail6)

7.4.8 Record Drawings Report and Monitoring

On completionof earthwork,sitetopographswillbe surveyedand a reportcontainingrecord

drawingsfortheearthworkphasewillbe preparedand submittedto regulatoryagencies.The

plantingplanwillbe reviewedand adjustedifnecessaryto match constructedgradesand site

conditions.Adjustmentsmay includemovingtheboundariesofplantingzonesoradjustingspecies

compositionsto ensuresuccessfulestablishrnentof the plantcommunities. Any necessary
adjustmentstotheplantingplanwillbe submittedtoregulatoryagencieswiththeearthworkrecord
drawingsand report.

Upon completionofplanting(i.e.,completionof allplantingphases),a completesetof record

drawings(includingbothearthworkandplantingas-builts)docurnentingtheconstructedmitigation

sitewillbc developedand submittedto regulatoryagencies.Baselinemonitoring(year0

monitoring)willbe conductedon completionof plantingto document baselineecological

conditionson thesite.Compliancemonitoringconsistentwiththemonitoringplanoutlinedin
Chapter4 of thisdocument willbeginduringthe firstgrowingseasonaftersubmittalof the
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completesetofrecorddrawings(i.e..monitoringyearI).Momtoringreportswillbe subminedto
theregulatoryagenciesconsistentwiththescheduledescribedinChapter4 ofthisdocument.

7.4.9 Construction Steps

The followingsectionsprovidea generaloutlineoftheconstructionandpost-constructionsteps
necessary to implement the MitigationPlan.

7.4.9.1 General Conditions

• All site work will be consistentwith p_iitiit conditions andCity of Auburn grading permit.

• Pre-construction meeting willbe held with contractor, architect/engineer, and wetland
scientist to review submittals,work plan, schedules, andpcamitconditions.

• The conwactor will be responsible for ensuring that the work is performed in accordance
with all permit conditions and shall maintaina copy of permits on-site.

• During construction, hydroseed or mulch will be applied to all open areas after grading
consistent with City of Auburn gradingpermJL

• All areasof exposed soil will be hydroseededor mulched by September 15_ to stabilize the
site priorto the startof the rainyseason.

• Plant procurement must be coordinated with the cons_ction 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
constructionperiod.

• Identify and flag limits of work for the mitigation site.

• Installfencing (orangebarrier)aroundexisting wetlands and outlet ditches.

• Implement TESC plan.

• Maintainsecurity of the site throughconstruction;install security fence around site.

• Establish temporarysite access roadsand wetland crossings.

• Establish stagingand stockpile areas.

• Implement a spill control plan and identify fueling areas.

• Instal} site dewatermg system(pumping wells, manifold piping, and discharge structure).

• Install temporaryutilities (e.g., electricpower and irrigationmains).

7.4.9.3 Outlet Channel and Weir Construction

• Install tempora,,y sediment and erosion control measures.
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• Recontour ditch at the north end of site (as needed), consu'act water conu'ol su'ucmre and

channel connecting to the east wetland basin.

• Install erosion control mardng and hydroseed open areas.

• Install control weir.

7.4.9.4 East Wetlsnd Basin and Buffer

• Clear site of brush and fence, etc.

• Strip top 12 inches of soil material and dispose off site 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 mags.

• Install irrigation system in east basin; restore disturbed grades as needed.

• Install imgation m upland buffer.

• Test irrigation system.

• Install erosion control mardng as needed.

• Remove haul roads, access roads, dewatering ponds/pipes, gaging 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 m 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 Preparalion and Enhancement Planting of Existing Wetland and Buffer

• Mow existing vegetation in wetland andbuffer.

• Disc and install irrigationin the buffer.

• Hydroseed bufferwith transitionseed mix.

• Install above-groundirrigation in existing wetland.

• Install additionalplants in the existing wetland and surroundingbuffer 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.

• Startdewamring.

• Excavatewest side wetland basin.

• Mix subsoils with organic compost and stockpile; stabilize consistent with grading permit
requirements.

• Complete fine gradingof 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 m upland buffer areas.

• Install imgation system andrestore disturbedgrades as needed.

• Test irrigationsystem.

• Install habitat logs.

• Install erosion control matting as needed.

• Apply hydroseed or mulch to west basra (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 Cioseout

• R_nove t_nporary haul/accessroads.

• Remove cons_ction _quipmentand debris.

• Hydros_d and/or install plants in ten_porary staging areas or access roads wittan the
mitigationsite boundaries.

• Hydrose_ erosioncontrolmix in temporarystagingareas/accessroadsoutsidethe
mitigationboundaries.

7.4.9.8RecordDrawings,Monitoring,and Maintenance

• Produceirrigationandplantinstallationrecorddrawings(i.e.,'as-builts').

• Conductbaselinemonitoringand completebaselinere.portincludingrecorddrawings,
resultsofbaselinemonitoring,andfinalmonitoringplan(e.g.,locationsofmonitoringplots,
baselineconditions).

• Begin compliance monitoring after grading is complete; submit annual monitoring reports
for 10-yearmomtonng 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 data necessary to determine if the performance standards, and ultimately
theecologicalbenefitsofthemitigationaremet (seeTable7.1-2).Monitoringreportswill
summarizetheecologicalconditionof thesiteand documentcompliancewithperformance
standards.Ifnecessary,specificcontingencyactionsandschedulesforimplementingcontingency
measm_s will be recommended. The first phase of monitoring will be to complete record drawings
and a baseline momtormg report, as described below in Section 7.5.1. Section 7.5.2 describes
specific monitoring activities and schedules for the mitigation site.

7.5.1 Record Drawings and Baseline Monitoring Report

Conditions on the mitigation site following completion of construction will be documented with
recorddrawingsanda baselinemonitoringreport.Thisr_portwillverifythatthemitigationhas
beenconstructedasdesigned,ortodocumentany deviationsfi-omtheplan.Any significant
deviationsfi'omthemitigationdesignwillbe noted,andsubmittedtoACOE forapproval.The
baselinere,on willalsoincludedocumentationofallsamplinglocationsforfuturemonitoring
activity.A detailedmap ofthesitewillbe preparedfromfieldsurveys,and willincludethe
followinginformation:

• Site topographyat 1-fl comour intervals andselected spot elevations.

• Locations of majorplant community boundaries.
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• Locations of surface water andcontrol structures.

• Locations of vegetation transects, photograph points, groundwater wells, mat gages, and
other sampling points.

Baseline monitoring datawill be collected to provide the basis for evaluating future changes on the
mitigationsite,consistentwiththeapproachandmethodsoutlinedforMIPortmitigationprojectsin
Chapter4 ofthisdocument.Resultsofthebaselinemonitoringwillbecomparedtotheestablished
design criteria and performance smndat_ for the mitig_on site (see Table 7.1-2).

7.5.2 10-Year Monitoring Plan

Monitoringactivitiesduringthe IO-yearmonitoringperiodwillfocuson the collectionof
vegetation,hydrology,and wildlifedatato determinewetlandfunctionand performance,and
complianceoftbemitigationsitewiththeperformancestmuiards.The monitoringscheduleand
methodsforthemitigationsitearesummarizedinTable7.5-I.

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
functions are being restored and enhanced by the mitigation. Vegetation is also an indicator of
wildlifehabitat,aswellashavingasignificantinfluence onhydrologicandwaterqualityfunctions.

Datadescribingplantspeciescomposition,density,andcoverwillbe collectedalongpermanent
vegetationtransectsorwithinpermanentplots.Walk-throughsurveyswillbe made toestimate
annual shoot growth, survival rates, and vertical and horizontal vegetation smzcture. Photographs
can provide qualitative documentation of plant community development over time by evaluating
variables such as cover, species composition, height, and vertical smzctum. 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 det=,'mine if performance
standards for plant survival, cover, density, and species composition are met in each momtormg
year.

7.5.2.2 Hydrology

Data on site hydrology will be collected to evaluate the duration and extent of flooding and/or soil
saturationineachwetlandtypeonthemitigationsite.Bothsurfaceandgroundwaterhydrologywill
be monitored using staff gages or groundwater momtoring wells, and field observations. Surface
waterlevelsatstaffgageswillbe recordedmonthlyforthefirst3 yearsaRerconstructionis
complete, and three times per year thereafter. Permanent groundwater momtormg wells will be
installedthroughoutthesitetomeasuregroundwaterdepths.Wellswillbeplacedwithinexisting
wetlands, and at representativesites in the newly comt_cted forested, shrub, and emergent plant
communities. Depths to the water table will be recorded monthly for the first 3 years after
constructionis complete, and threetimes per year thereafter(see Table 7.5-1).
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7.5.2.3 Wildlife Habitat

Habitatsu-ucture(i.e.vegetationtypes,flooding,etc.)of themitigationsitewillbe monitoredto

evaluate whether performance stan_ are being met. These data will be supplemented with
observationsofwildlifeusingthesite.Wildlifesurveyswillbe conductedfourtimesperyearto

recordwildlifespeciesand activitieson site.22 A varietyof techniqueswillbe usedto evaluate
wildlifeuse and wildlifehabitatattributeson thesite.Techniquesdescribedm Ralph and Scott

(1981),RarnscyandScott(1979),andReynoldsetal.(1980)may be usedtomonitorbirdnumbers.

Techniquesdescribedm Olsonetal.0997) may be usedtosamplepond-breedingamphibiansand

CornandBury(I990)forterrestrialamphibians.

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.
Languageand conditionsof theserestrictivecovenantshave been revisedto reflectdiscussions

betweenthePortandACOE, Ecology,FAA, andUSDA-WSD.

The mitigation site will be marked with pv,,,,anent 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 momtoring
period, as the mitigation has been designed to be self-sustaimng in the long term. Some
maintenance will continue for at least as long as the lO-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 maintaimng plants and will replace plants as needed based on

" Notethat performancestandardsdonot requn'ewildlife surveys. Wildlife surveyswellbe conductedto provide
additionalinformationaboutthewetlandthatmaybeuseful m makingadaptwemanagen,g.ntdecismnsor m'tplemontmg
conungencymeasures.
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performance standards and consistent with specified contingency measures. To achieve relatively
rapid overstory development and sla'ucturaldiversity, trees will be planted closer together than
would occur m natural, mature stands and may be fertilized. At the end of the 10-year monitoring

period to allow better development of some trees, other trees may be cut or girdled (these would
then be left as woody debris for wildlife habitat). This management activity will allow the
remaining trees adequate space to reach full size, while providing additional mierohabitat for
animals m the downed or standing woody debris.

7.7.2 Contingency.Measures

Contingency measures will be implemented consistent with the ,_&,p,tire 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 case-by-ease
basis, and discussed with ACOE and Ecology. Based on the_ discussious, 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-ease 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 eanarygrass 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, demely planting fast growing species, and
very wet emergent areas), the need for long-t_,, control of reed canarygrass 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 eanarygrass can persist on the site over the long term. 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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7.7.22 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 measuresmay 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 sternshas been an effective deterrent to h_bivory 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 dvsign 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 demonsWate when a mitigation element
has been successfully implemented. Performance standards were developed for each design
objective (see Table 7.1-2). During the momtormg period, these performance standards will be
evaluated to determine the need forcontingency or adaptive management actions. At the end of the

monitoring period, performance standards will be used to detcrmme if the project has successfully
met design objectives and goals.
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DRAFT
10/30/00

RECORDED AT THE REQUEST OF
AND AFIER RECORDING REruILN 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 "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 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/I.,ora 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. Pumose. 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 comdors, 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/Exology-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 Pro,re'am 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.

o Installation of water and air quality monitonng equipment as
authorized in writing by the Corps and Ecology, and maintenance of
the equipment.

h. Continuation, including maintenance and reconstruction, of the

existing elecmcal power line owned and operated by Seattle City Light
or its successor.

i. Vegetation height control to maintain FAA required approach slopes
andradarcoverage.

j. Removaloftreesthatacertifiedarboristhasrecommendedbc
removedtopreventa hazardtopersonsorproperty.The Portshall
replantareaswheretreesarcremoved,asnecessarytomaintain
consistencywiththeCorps/Ecology-approvedNaturalResources
MitigationPlan.

k. Otheractivitiesauthorizedinwritingby theCorpsandEcology.

FollowinganyactivityintheMitigationArea,asauthorizedabove,thePortshall
restoretheMitigationAreatotheconditioncontemplatedintheCorps/Ecology-approved
NaturalResourceMitigationPlan(exceptforanyauthorizedstructureorusethatwill
remainintheMitigationArea).

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. Bindin_ Effect. The Declaration shall run with the land and be binding
upon the Port and its successors and assigns.
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6. Captions. The captionsand parag'aphheadingscontainedin this
Declarationareforconvenienceand referenceonlyand in no way define,describe,
extend,orlimitthescopeorintentofthisDeclaration,northeintentof any provision
hereof.

7. Recording.ThisDeclarationshallberecordedintherealpropertyrecords
ofKingCounty.

8. No ThirdPartyRights.NothinginthisDeclaration,expressorimplied,is
intendedtoconferuponanyperson,otherthanthePortanditssuccessorsandassignsany
rightsorremediesunderorby reasonofthisDeclaration;providedthatthisDeclaration
may beenforcedby theCorpsorEcologyasdescribedherein.

9. Govemin_Law. ThisDeclarationshallbe governedby and construedin
accordancewiththelawsofthestateofWashington.

EXECUTED AND EFFECTIVE asofthedatefirstwrittenabove.

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 ,

(Slim.atom of N_j)

(Lelbbly Prim _t"Stamp Natmc of Notary)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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DRAFT
10130100

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/L_ra
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, "rHER.F_OP,E:

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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"_ 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 constraction 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 conunue until the uses are removed or haled 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

(7 " )
adopted by the Port in cooperation with the U.S. I_partmem of A_nculture 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. Consu'uction 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 monitonng 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 arbonst has recommended be removed to
prevent a hazard to persons or property. The Port shall replant areas where
trees areremoved, 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. 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 paraffaph 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 ThirdPartyRi_thts. 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:

5
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STATE OF WASHLNGTON )
) SS.

COLrb,rTY 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 ....

(LeiublyPrint m"SgampNarm of Notary_

Notary public in and for the state of

Washington, residing at
My appointment explres:
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DRAFT
10/30100

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 propemes 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 6V-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 subrmtted 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
mitigationperformancestandards.

d. Constructionofstormwaterdrainagechannelsasauthorizedinwriting
by theCorps and Ecologyand maintenanceofthosechannels.

e. Installationof water and air qualitymonitonng equipment as

authorizedinwritingby theCorps and Ecology,and maintenanceof
theequipment.
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f. VegetationheightcontroltomaintmnFAA requiredapproachslopes
andradarcoverage.

g. Removaloftreesthatacertifiedarboristhasrecommendedbe
removedtopreventa hazardtopersonsorproperty.The Portshall
replantareaswheretreesareremoved,asnecessarytomaintain
consistencywiththeCorps/F_z:ology-approvedNaturalResources
MitigationPlan.

h. OtheractivitiesauthorizedinwritingbytheCorpsandEcology.

FollowinganyactivityintheMitigationArea,asauthorizedabove,thePortshall
restoretheMitigationAreatotheconditioncontemplatedintheCorps/Ecology-approved
NaturalResourceMitigationPlan(exceptforanyauthorizedstructureorusethatwill
remainintheMitigationArea).

4. Default:Remedies. Any violationof a covenantor conditionin this
Declarationshallbeconsidereda violationofEcology'sOrderandtheCorpsPermit,and
thisDeclarationmay beenforcedpursuanttothetermsofEcology'sOrderandtheCorps
Permit.

5. Bindin2Effect.The Declarationshallrunwiththelandand be binding

uponthePortanditssuccessorsandassigns.

6. Captions.The captionsand paragraphheadingscontainedin this
Declarationareforconvenienceand referenceonlyand in no way define,describe,

extend,orlimitthescopeorintentofthisDeclaration,northeintentof anyprovision
hereof.

7. Recording.ThisDeclarationshallberecordedintherealpropertyrecords
ofKingCounty.

8. No ThirdPartyRights.NothinginthisDeclaration,expressorimplied,is
intendedtoconferuponanyperson,otherthanthePortanditssuccessorsandassignsany
rightsorremediesunderorby reasonofthisDeclaration:providedthatthisDeclaration
may beenforcedbytheCorpsorEcologyasdescribedherein.

9. GoverningLaw. ThisDeclarationshallbe governedby and construedin
accordancewiththelawsofthestateofWashington.
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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 )
) 8S.

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 mstrumem and
acknowledged it as the of the Port of Seattle, a Washington
municipalcorporauon,=obethe free andvoluntaryact of suchmunicipal corporationfor the
usesandpurposesmentionedin the insu'm-nent.

Dated this day of , .

(S=imzm_of Ncau'yj

(Letnbly_ or SlampName of Notary

Notary public in and for the state of
Washington, residing at
My appointment expires:
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DRAFT
10130100

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 certmn 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
Miti2ation 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/L ra
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:

I. 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 pan 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 resmct 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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° 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.

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.
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8. No Third Party Ri2hts. 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, Govemin_ .Law. This Declaration shah 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 )
) $S.

COUNTY OF )

I cemfy that I know or have satisfactory evidence that
signedthis instrument,on oathsmze.,dthat hewasauthorizedto executethe instrumemand
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 , .

($11_L_ of Noun5,)

(Lepbly Pru_of StampNameof Nmarv

Notary public in and for the state of
Washington, residing at
My appointment expires:

6
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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): NIA

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 Mitigauon 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 beret6 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

50210tJ0.n',
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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 arbonst has recommended be removed to
prevent a hazard to persons or property. The Port shall replant areas

3
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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
reconsu'uction/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 airpo_ (known as "South Access")

as authorized in writing by the Corps and Ecology, and maintenance of the
roadway.

I. 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 Dctemion 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
Dcclaration 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. Recordinv. This Declaration shall be recorded in the real property records of
King County.

8. No Third Party Riuht_. Nothing in this Declaration, express or implied, is
intendedtoconferuponanyperson,otherthanthePort anditssuccessorsandassignsan)"
rightsorremediesunderorby reasonofthisDeclaration;providedthatthisDeclaration
may beenforcedbytheCorpsorEcologyasdescribedherein.

9. Ooverninl_I_aw.ThisDeclarationshallbe governedby and construedin
accordancewiththelawsofthestateofWashington.

EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:

5
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STATE OF WASHINGTON )
) SS.

COU_-I'Y OF )

I certify that I know or have satisfactory evidence that
signed this instrument, on oath stated that he was authonzedto 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 ,

I'Sipam_ of_oca_'_

_-._pbJyPrimor $_np _r= of ._o_u_,,

Notary public in and for the state of
Washington, residing at
My appointment expires:

6
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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 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,

Washin_on and described as follows: (i) the real property adjacent to or near Miller
Creek (the "Miller Creek Mitigation Area"); (ii) the tea] property adjacent to or near
Miller Creek, Lora Lake, and the former Vacca Farm (the "'Miller Cteek/Lora
Lake/Vacca Farm Wetland and Floodplain Mitigation Area"): (iii) the teal 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.

2
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"_ Purpose. The purpose of this Declaration is to meet the requirements of
the fec_-_] 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) monitonng,
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 arboristhas 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
NaturalResource 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

3
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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. Recordin2. This Declaration shall be re,corded 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 SEATrI.,E, 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 , .

($iLmanmt of _-/)

OA_pbly hlm ar Stan_p N;um of Nmm'y)

Notary public in and for the state of
Washington, residing at
My appointment expires:
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MEMORANDUM

DATE: October 20, 2000

TO: JimThomson,HNTB j=to_

FROM: Michael A.P. Kenrick,P.E.,and Michael J.Bailey,P.E.,Hart Crowser

RE: Sea-Tat Third Runway - Borrow Area 3 chicago
Preservation of Wetlands

J-4978.06

O_nver

As requestedby the Portof Seattle, this memo and the attached figuresprovide conceptual
designand supportinginformation for the proposed drainageswale to protect wetlands in
Borrow Area 3. We alsoprovide a brief explanationof the hydrology that supportsthe

wetlands, includingwhy excavationof Borrow Area 3 will not drain these wetlands. Figure Fairlaanks
1 shows the locationof Borrow Area 3 to the south of Sea-TacAirport.

REVIEW OF BORROW AREA 3 WETLAND HYDROLOGY _or,eyCity

The firstsection of this memo providesa review and explanationof the hydrology that

currently supportsandsustainswetlands in Borrow Area 3. Understanding these hydrologic

factors is important in ensuringthe long-termpreservationof the wetlands duringand after
excavation of the fill materialscontained in Borrow Area 3. _uneau

Factors Promoting Preservation of the Wetlands

Existingwetlands andcurrent topography in Borrow Area 3 are shown on Figure2; the Long Beach

proposed area of miningand resultingcontoursfor final excavation are shown on Figure3.

The seriesof wetlandsmapped in Borrow Area 3 follow a line of shallowdepressionsin the

southcentralpart of the site,extendingto the southeast from Wetland 29 through Wetlands Po,tl.ed
B9, 30, B7, B6, and B5. These wetlands existin an area of relatively permeable subsoils

where the main groundwatertable isat a depth of 10 to 15 feet below the wetlands. Depth
of the water table indicatesthe wedandsare supportedby other sourcesof water. The
sourcesof water appear to includesurficialrunoffand shallow interflow,as well as

1910 Fairview Avenue East Seattle

Seattle. Weshmgton 98102.3699
Fax 206.32S.$$Sl
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groundwaterseepageoccurring from a perched zone above the main water table that
dischargesin the area of Wetland 29. Observation wellsin the area indicate the perched
zone does not contributeflow directlyto the other wetlands but, by extension,flow from
Wetland 29 appearsto passalong the line of wetlands, to each wetland in turn.

The key factors for sustainingwetland hydrology in Borrow Area 3 are (1) ensuringthe
continued supplyof water and (2) preventing the undue lossof water from the wetlands.

Wetland hydrologyis typicallysustainedby a combination of hydrologicprocesses,as
shown schematicallyon Figure4. The processessupportingwetland hydrology include

precipitation (P), groundwater flow (GVV)and springseepage {Sp), runoff (RO), and
interflow (IF). Other processessuchas evapotranspiration(Et) and deep percolation (DP)

lead to the potential lossof water {Tom wetlands. Where wetlands exist,it can be assumed
that the sourcesof water exceed the losses,for at leasta large part of the year.

Maintenance of the water sources,without increasingthe losses,should ensurepreservation
of the wetlands in perpetuity.

One of the main constraintson wetland development in the area isthe relatively high

permeability of the surficialsoils, in agriculturalterms, the surficialsoilsare identified to be
part of the Indianolaseries(USDA, 1973) and are characterizedasbeing "excessively
drained" with "rapid permeability." This is consistentwith the predominant soil material in

Borrow Area 3 beingstratified glacialdrift, which is primarily sandand gravel outwashwith

varying amounts of silt in a predominantlygranularmatrix.

The overall approachfor maintaining wetlands in Borrow Area 3 focuseson preserving or

enhancing the existingsourcesof water, and ensuring that no additional losspathways are
created.

Wetland 29

Wetland 29 is unique in that it occurson a hillside(seeFigure 3). Its existenceis

attributable primarilyto a continuoussupply of groundwater that seeps from the hillsideat

this point. Investigationof subsurfaceconditionsat Borrow Area 3 linksthisarea of seepage
with a laterally continuouszone of perched groundwater that extends to the northand west,

behind Wetland 29 (Hart Crowser, 1999, see reference list following the text of this memo).
In hydrologic terms, the wetland occupiespart of a surfaceseepage dischargearea for

groundwater flowing through the perchedzone, as illustratedin the crosssection on Figure
4. Part of the seepagefrom the perched zone flows into Wetland 29, the rest of the

seepagefrom the perched layer doesnot appear elsewhere on the surface,so is assumedto
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percolatedown into the shallow regionalaquifer in the easternpart of the site where the
perching layer has been removed by erosion.

The proposedborrow area excavationto the east of Wetland 29 (Figures3 and 4) will not
interferewith the perchinglayer behind or beneath the wetland and will, therefore, have no
direct effecton the continued dischargeof groundwater from the west. An analysisof

groundwater flow potentially diverted from Wetland 29 (Hart Crowser, 2000) indicates that
excavation couldchange the seepage gradient and resultin a decrease in flow to Wetland

29. Mitigation to addressthis potential change is discussedbelow.

Although the base of the Borrow Area 3 excavationwill be lower in elevation than most of
Wetland 29, excavation will occur in predominantly permeable soilsthat are above the

water table. These existingpermeable soilsalready provide a drainagepathway for seepage
lossesfrom the wetlands. The persistenceof the wetlands despite the presence of

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 underlyingaquifer and

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, occupying a seriesof shallow depressions(see Figure3 -
note that thisflow is out of the plane of the crosssection on Figure4). This inference is

basedon the topographic position of the adjacentwetlands and the absence of other
sourcesof water. Flow appears to move from one wetland to the next,and some water is

likely lostas deep percolation into the permeable subsurfacesoilsthat underlie most of the
site, including the wetlands. Some additionalwater probably comesassurfacerunoff or
interflowfrom the surfacecatchmentsfeeding each wetland.

According to the Wetland Delineation Report (Parametrix,1999) and supportingFieldData
Sheets,the wetlands in Borrow Area 3 typicallyfeature 10 to 12 inchesof "black muck" - a

fine-grainedrichly organic soil that appearsto 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 is a crosssection through Wetland
30.

Note that Wetlands 30, B7, B6, and B5 appear to existbeyond the mainperching layer. It is

possiblethat thesewetlands formed on locallysilty (lesspermeable) zones inthe
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predominantly granularsoil,promoting shallow perched conditionsd_atsustainthe wetland
hydrology. As evidence of this,Wetland B7 isreported to have a seasonallyhighwater
table that would be 10 to 15 feet above the main groundwater table in the underlying
relativelypermeableshallowregional aquifer. As a result,excavation of the perching layer
northeastof Wetland 29 would not have any direct impact on the other wetlands in Borrow

Area 3 providedflow into Wetland 29 ismaintained as describedbelow.

Proximity of Excavations

The Port proposesthat excavationsof Borrow Area 3 (see Figure3) will leave at least a 50-

foot buffer around the wetlands. Excavationto the eastof the wetlandswill proceed to
approximate elevation 233 to 235 feet, whereas the wetlandsthemselvesare at

approximate elevations236 feet (Wedand 30) and 235 to 238 feet (Wetlands B6 and B7),

see Figures.5and 6. The hydrology of these wetlands will not be adverselyimpacted by the
excavationsbecause:

• The wetlandsalready existover permeable subsoils;

• The buffer will be retained, preventing any lateral"short circuit"flowpaththat could
divert water from the wetlands and into the borrow site excavation;and

• Baseelevationsof the proposedexcavationsare 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 excavationand would be protected againstany
potential lossof water by the proposed mitigationdiscussedherein. 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 areasof 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 excavation at periods of exceptionally highwater levels. If erosion
occursduringperiods of highwater in the wetlands, formation of gulliescould divert

increasedsurfaceflows from the wetlands into the excavations. Erosionwill be prevented
by preservingexistingvegetation in the wetland buffer areas and revegetating the excavated
area in accordancewith Washington Department of Natural Resourcesreclamation criteria.

However, if erosionthreatensthe wetland floor, mitigationcould easilybe accomplished.
The Port has proposeda period of wetland monitoring following excavation of the borrow
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site. If necessaryduring or after excavations,berms or other erosion protection will be
constructed outside the wetland buffer and on the edge of the excavationsto prevent
overland flow occurring from the wedand depressions into the adjacent excavation. This
element of the mine plan will depend on field surveying for elevation control of the land-

surfaceprofile along the buffer zone, reclamation of the site to a stable condition, and

monitoring after reclamation, which the Port hasalready committed to.

DRAINAGE SWALE DESIGN

The remainder of thismemo addressesthe design of a drainageswalethat will provide

additionalwater to Wetland 29 to replace the potential lossof seepage from the perched
zone.

As describedin Hart Crowser (2000), groundwatermodelingsuggeststhe possibilitythat

miningwill produce a smallchangein the groundwaterflow regime within the perched
zone that feeds Wetland 29. Modeling suggestsincreased drawdown in the perched zone
due to excavation inthe Borrow Area 3 (see Figure3) could causea shift in the seepage

gradient. This changein gradientcould reduce groundwaterflow by a maximum of about
20 percent of the currentflow to Wetland 29, or about 400 fta/day (roughly2 gallonsper
minute). The Portproposesto mitigate this potential indirect impact by collecting

groundwater seepage in a swale along the western slope face of the excavation (seeFigure
3) and diverting this to Wetland 29.

Overafl Concept for Drainage Swale

The proposed drainageswale is designedto collect groundwater seepage from the
excavated slope face on the northand west sidesof Borrow Area 3, as depicted on Figure

3. The groundwaterseepage representsnaturalflow from the perched zone that is forced
to dischargeat the cut slope face, as described in detail in Hart Crowser (2000). The flow
will be collected and conducted southward in a swale that drainsinto Wetland 29. Grades

along the swale are expected to be between about I and 2 percenL A schematic profile
along the drainageswale is shown on Figure7. Modeling showsthere is about 2,400
_/day of groundwater flow availablecompared to projected maximum lossto Wetland 29
of 400 _/day (Hart Crowser, 2000)..There ismore than enough seepageflow availableto

make up any lossin the naturalperchedzone groundwater flow to Wetland 29.
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Adaptive Design Approach

The detailed designand constructionof the drainage swalewill be modified as needed to

take account of field conditionsrevealed duringthe excavationof Borrow Area 3. For

example, the swalecould be lined with HDPE (see Figure6) if needed to prevent lossof
flow in the event soilsencountered during constructionare more permeable than indicated

by the borings. Design, construction,operation, and maintenanceissuesare described
under the following headings.

Typical Cross Section

The typical crosssectionfor the proposed drainageswale isshown on Figure6(a). This
crosssection presupposesthat a sufficientthickness of natural iow-permeabiliW soils(the
lateral extension of the perching layer) will be presentin the upper part of the bench holding
the swale.

Prevention of Leakage

To allow for potentialvariabilityin the surfaceelevation or thickness of the perchingzone,

the designassumesthe invertof the swale may extend below the base of 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 reveaJedas excavation of

Borrow Area 3 occursand the intersectionof the perching layerwith the final cut slope
becomes visible. In the event that field mapping during excavationshowsinsufficientIow.

permeabiliWsoil ispresentto form the required subgrade for the unlined drainageswale,
the swale grade or alignment could be modified, and/or an impermeable lining(protected
by gravel)would be usedin the base of the swale to prevent seepageloss,as shown on

Figure6(b).

Control of Excess Rows

The position of the drainageswale at mid-slopearound the northern and westernsidesof

Borrow Area 3 will causethe swale to collect surface water runoff duringhigh precipitation.
Some precipitation upslopeof the swale is likely to infiltratebut may appear as shallow
interf]owor perchedwater and contribute to seepage in the swale. Also, if constructedto

its full length asshown on Figure.3, the swale is expected to collect more than enough
groundwater seepage to make up for the projected maximum lossin flow fromWetland 29.
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Two measuresare available to deal with these anticipated excessflows:

1) A flow-controlstructure will be constructed in the course of the swalebefore it enters
Wetland 29 (seeFigure 9); and

2) The length of the swale can alsobe modified (at time of construction, or after some
period of post-constructionmonitoring) to control the amount of seepage (and runoff)
that iscollected and diverted to Wetland 29.

The proposed flow control weir or diversionstructure will be designed to provide a
consistentlow flow of seepage into Wetland 29 and enable diversionof excessflow in the

drainage swale away from Wetland 29. The excessflow will be diverted along a channel

and into the base of Borrow Area 3, where it will infiltrate and/or be handled by the
stormwater facilitiesfor managing runoff from the remainder of the borrow area.

The flow control structure will be constructed of reinforced concrete. As illustratedon

Figure9, it will includea narrow flow slot at the lower elevation to enable a continuous low
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 spill over 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 as shown on Figure 9.

Flow to Wetland 29 will be fine-tuned during the initialmaintenance period (following
construction) by adjustingthe height of the boards placed in each part of the structure.
Finalflow levelsmay then be fixed by replacing the boards with masonry at the end of the
monitoring period.

Construction

Construction of the drainageswalewill be integratedwith the mining and reclamationplan
for the excavationof Borrow Area 3. This will prevent over-mining of the perchinglayer in
close proximity to the finalslope contoursfor the excavation. Mining will progressfrom the

highestarea of the site in the northwest part of Borrow Area 3, working down the slope and
reclaimingthe upper part of the final cut slope as excavation proceeds. The perchedzone

will be encountered as wet areasat the base of the working slope. Mining will then step in
approximately 20 feet to allow the bench for the drainageswale to be formed in the
perchinglayer beneath the perched zone.

The next stagewill be to excavatewithin the bench width to cut the swale into the perched
zone and underlyingperchinglayer. The bench will be cleaned off and gradedto form the
swale,which will be constructedper the typicalcrosssection. 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 design of the swale invert elevations
and crosssectionswill then be adjusted as requiredto best match subsurfaceconditions

and topography,facilitatingfinal construction the swale at the required elevation on the
bench. Mining will then proceed into the lower part of the slope below the drainage swale.

Surface Protection and Reclamation

Reclamation of the borrow area will be accomplished in accordancewith Washington

Department of Natural Resourcescriteda and the Port of Seattlelandscapeplans. Once
final gradeshave been established,the drainageswale and adjacentslopes will be protected
from erosion usingthe sametechniquesdemonstrated to be e_ective by the embankment
construction to date. The excavation slopeswill be dressedand hydroseeded with a

bonded fiber matrix. The swale will be protected with erosion control matting untilgrass is
establishedas part of the post-excavationsite reclamation.

Operation and Maintenance

Operation of the swale,and particularly the flow control structure,will require monitoring
and recordkeeping for an initial period of about two to five years. During this period, the
amount of seepageand operation of the flow control weir will be monitored. The weir

height may be adjustedto ensurestable and appropriate flows to Wetland 29, which are
consistent with plantand ecological requirements of the wetlands.
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Long-term operation and maintenance of the swale will be restrictedto periodic (annual)
inspectionsof the facilityto check the basicintegrity of the swale andlook for signsof
erosionor blockagethat could require remedialwork by Portgroundsmaintenance staff.

F:\docl_ob$\4971106_¢aftWefl=mdPr_e_adonSwale.¢lo¢
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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: [] Vacca Farm [] Tyee Golf Coupe [] Auburn
D MillerCreek Buffer [] T_ Impac_ [] Sampling Stauon:

[] Groundwater [] Surface Water

Dste Time Resd By Water Level" Wmtbt_ Notes' Wstt_ _1_' Notes'

• Indicate subsurface water levels with a negauve sign preceding depth fzom soil surface to standing
water.

'b
Record observations of present and preceding weather conditions.

c Record species, numbe_, and locations.
Record algae blooms or odors.
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HYDROLOGIC MONITORING - GROUNDWATER ELEVATIONS
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING
GROUNDWATER Vc'ELL DATA

Wetland: [] VaccaFarm [] TyeeGolfCoutse [] Auburn
D Miller Creek Buffer [] Temporary Impa_ [] S_,,,y.ling Station:

[] Groundwa_-r [] Surface Water

Dstt Tlese ReadBy WaterLevel" Weatherb Notes'

• Indicate subsurface water levels with a negauve sign preceedmg depth from soil surface to standing
water.

b Record observations of present and preceeding weather conditions.
c Record algae blooms or odors.
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PHOTOGRAPHIC RECORD
SEATTLE-TACOMA INTERNATIONAL AIRPORT

WETLAND MITIGATION MONITORING

Wetland: D Vacca Farm [] Tyee Golf Course I"I Auburn
[] Miller Creek Buffer r-] T_,_suoraryImpaczs r7 Samphng Smuon:

[] Groundwater I-I Suff_ Wa_-r

Date:

Observer:

L,.oca_lon Photo NUnl_ ][_lmcl'/IMiOll/l_elnU_|[e OIINe_tions'

• 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-inch depth): Water ruble/Soft moisture:

Wetland: rl VaccaFarm [] Tyee Golf Course [] Auburn
[] Miller Creek Buffer [] Temporary Impa_ [] SampLing Station:

[] Groundwa_-r [] Surface Water

rm_immtedCover Cover Clams Remarks

I.

2.

3.

4.

5

6.

7,

8.

9.

I0.

II.

12.

1.3.

14.

15.
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WOODY PLANT COVER

SEATTL_TACOMA INTERNATIONAL AI]_ORT

WETLAND MITIGATION MONITORING

Date: Observer:

Soil color (at 12-inch depth): Water mble./Soil mmsmre:

Wetland: [] VaccaFarm [2 Tyee GolfComme C] Auburn

[] MillerCreekButTer [] T_por_ryImpa_ [] SamplingScauon:

[3 Groundwater r'l SurfaceWater

Transect numbcr: Length of transect (or interval)

Species Record Intercept Lc,u_lu by.Species and Occurrt,lces Intercept Total

l.

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: I"1 Vacca Farm r=lTyee Golf Course I"1 Auburn
D Miller Creek Buffer r'l Temporary Impacts 1"7Sampling Station:

I"IGroundwa_r [] SurfaceWater

Wetland Zone (circleone): Shrub Emergent Open Water Buffer Other:

Date: Observer:.

Species Lmvesb % Skeets' _ % Stemsd % Dim" %

I. i

2. !

3.

4. i

6.

7.
i

g.

10.

II.
i

12.

13.

14.

' Attach site map ofwefisn_ to indicate specific areas examined and reported on this data sheet
b Note leaf color, size, and shape abnormalities

c Note typical shoot elongauon for current season, and abnormalities (including die-back)
e Note stem die-back, if any

' Record diseases or pests (including insect or anm_al gra_in$)

7
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EXECUTIVE SUMMARY

As currently configured, Seattle-Tacoma International Airport (STIA) is unable to efficiently meet
existing and future regional air travel demands. In response to growth forecasts for passenger and
cargo volumes at STIA, a variety of facility improvementsare planned to meet travel demands in
the Puget Sound Region and reduce airerait 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 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 peHuanently 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 It of drainage channels. About 2.05 acres of wetland impact would
occur during construction, with these wetlands being restored following construction. 1 In addition,
new impervious surfaces will affect stormwater runoffand water quality conditions.

Mitigation is planned for on-site and off-site areas. The on-site mitigation areas are not expected to
mitigate impacts to avian species 2 that pose aircraft safety concerns. A critical need of the
mitigation projects is to restore wetland and stream buffer functions in a manner that avoids creating
new avian wildlife hazards and reduces existing avian wildlife hazards.

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

• Avoid and minimize impacts to wetlands and streams by reducing impact areas. Impact
area will be reduced by using retaining walls to minimize fill impacts, locating stormwater
detention in uplands, and avoiding wetlands in borrow areas.

*" Restore temporary impacts to wetlands caused by project construction, including
construction of stormwater management facilities.

• Compensate for the impact by providing in-kind mitigation that replaces ecological

functions lost by filling wetlands and streams. Compensato_ mitigation will restore and
enhance ecological and hydrologic functions to over 177 acres of land to be protected with

The Porthas beenaskedby Ecologyand theArmyCorpsof Engineersto increasetheamountof mitigationfor both
temporary and permanent impacts that typically last for several years. This increased mitigation at Wetland A17 is
included in this plan.

2 Avian habitat functions will be replaced by creating and restoring wetland habitats at an off-site location in Auburn.

Non-avianwildlifeusing mitigationsitesarenot a hazardto aircraftsafetyunlessthey attractavianpredators,or move
ontoactiverunways.

3Increasedmitigationrequestedby theCorpsofEngineersattwoon-sitelocationsis reflectedinthisvolume.
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restrictive covenants. To comply with Federal Aviation Administration requirements
regarding wildlife amactants near airports, off-site mitigation is planned to replace wildlife
habitat functions the impacted wetlands currently provide. On-site mitigation is planned to
replace the other functionsprovided by the impactedwetlands.

• About 112 acres of the mitigation occurson-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 replace the impacts to wetland functions caused by
the project and will:

• Restore and enhance riparian wetlands adjacent to Miller and Des Moines Creeks

• Restore and enhance salmon habitat

• Enhance stream buffers

• Remove existing land uses that are detrimental to adjacent wetlands and streams

• Protect water quality and stream hydrology

• Over 65 acres of mitigation to replace wildlife habitat function will occur at an off-site
mitigation area in Auburn, where existing degraded wetlands and abandoned farmland will
be restored to a high quality, diverse wetland ecosystem.

A complete description of the goals and objectives of each mitigation project are described in this
report. For each mitigation project, an engineering and landscape design is presented and discussed.
This NRMP also provides detailed performance and monitoring standards, which as permit
requirements, will be enforced by permitting agencies to assure that the projects are constructed as
designed, periodically evaluated for success, and adaptively managed. Monitoring and adaptive
management will ensure 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 following guidance provided by state and federal protocols, including Regulatory
Guidance Letter (RGL) 01-1 (ACOE 2001). The substantial mitigation described here 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 _om occurring.
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1. INTRODUCTION

In response to growth forecasts for passenger and cargo volumes at Seattle-Tacoma International
Airport (STIA), a variety of facility improvements are planned to meet the air transportation needs
of the Puget Sound Region and reduce 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. The Master Plan Update projects have been planned to minimize
impacts to wetlands and streams. However, 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 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 plan (Section 6); and
are described in detail in the Comprehensive Stormwater Management Plan for Seattle-Tacoma
International Airport Master Plan Update Improvements (Parametrix 2000a, 2001a). This NRMP
describes actions that will be implemented according to all conditions of the Section 401 Water
Quality Certification (WQC) (Ecology 2001a).

The mitigation plan includes two major elements: (1) mitigation actions (described in Sections 1
through 7 of this document), and (2) detailed plan sheets that graphically depict the mitigation
design (included as Appendices A-F of this report). Compensatory mitigation has been proposed to
occur on approximately 177 acres, with about 112 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.

This mitigation plan and the mitigation designs have been revised in response to: (1) comments
received on the Public Notice of September 1999 and December 2000 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
0EPA), 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 compensatory mitigation plan includes both on-site and off-site mitigation projects including:

On -Site

• Vacca Farm restoration -- Miller Creek channel relocation and enhancement, wetland and
floodplain restoration, and 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 in the Miller and Des Moines Creek basins

• Riparian wetland and buffer restoration at the Des Moines Way Nursery site

Off-site

• Wetland restoration, enhancement, and creation 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 placed in holding
patterns to await clearance to land at STIA. These conditions result in inefficient operation of the
existing airfield, as described in the Final Environmental Impact Statement (FEIS) and Final

Supplemental Environmental Impact Statement (FSEIS) for the Master Plan Update projects (FAA
1996, 1997a).

With or without improvements, airport activity is expected to increase as a result of regional
population growth. As aviation demand grows, aircraft operating delay will increase exponentially.
The increased passenger, cargo, and aircraft operations 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
of service at STIA would be reduced.

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 (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 (IFR)
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 FAA's National Plan of

Integrated Airport Systems concludes that when annual average delays exceed 9 minutes, an airport
is experiencing severe delay.
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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

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 ft 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 compared to taking no action, and
result in a savings of $132 million per year.

Based on this analysis, and as a result of planning for the Master Plan Update improvements, the
Puget Sound Regional Commission and other 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 off-site mitigation project is located southeast of STIA in the City of
Auburn, Washington (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

side of the Green River and south of South 277thStreet (SE',4 Section 31, Township 22N, Range 4E,
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
property not owned by the Port.

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 4 and Des Moines Creek watersheds. Master Plan

4References to Miller Creek watershed include Walker Creek.
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Update improvement projects 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-ft-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 the 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 ouffalls], electrical substations, utility corridors, etc.)

These elements of the project are described more fully below.

Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport.

Project Description

Runway and Taxiway Projects

Property Acquisition, Street Includes purchasing property and demolishing existing structures between
and Utility Vacation existing STIA boundary west to Des Moines Memorial Drive and State Route

(SR) 509. Required for third runway embankment fill and construction impact
mitigation. Acquisition and demolition is also required for the south runway
protection zone (RPZ).

Embankment Fill Embankment for third runway, constructed using imported fill. Approximately
16.5 million cubic yards (cy) will be placed over a 5- to 7-year period. Existing
roads and streets under embankment footprint will be removed.

Interconnecting Taxiways New connecting t,gtxiwaysbetween existing runway and third runway. Project is
located on existing airfield, requiring only minimal grading.

Runway 16X/34X Paving of third runway after completion of embankment fill.

Extension of Runway 34R Extend runway by 600 ft for improved warm weather and large aircraft
by 600 ft operations. Project is located at the southern end of the east runway.

Additional Taxiway Exits Construction of new ramps to the existing terminal apron.
on 16IJ34R

Dual Taxiway 34R Improvements to taxiways serving the South Aviation Support Area (SASA) and
south apron.

Borrow Sites

Borrow Sites Sources of fill for third runway embankment, located on STIA property south of
the airport. Approximately 6.7 million cy of material will be excavated from
three sites and transported across airport property to the embankment.

Runway Safety Areas

Runway 34R Safety Fill Extend runway safety fill to meet FAA standards.

RSAs 16R/16L Extend safety fills by 1,000 ft to meet FAA standards.

Relocation of Displaced Airfield taxiway improvements. The runway threshold (i.e., the emergency
Threshold on Runway 16L landing pad at end of runway pavement) to be relocated onto new RSA.
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
(continued).

Project Description

Miller Creek Sewer Relocate sewer around thirdrunway embankment and runway safety fills. New
Relocation sewer will run along new alignment of South 1542 Street.

FAA Navigation Aids (NAVAIDS)

New Airport Traffic Control New air traffic control tower will be located in existing developed area near
Tower terminal.

Relocate Airport Existing radarand navigation equipment will be relocated to aLlow construction of
Surveillance Radar (ASR), thirdrunway.
Airport Surface Detection
Equipment (ASDE),
NAVAIDS

Airfield Building Improvements

New Snow Equipment New building to house snow removal equipment.
Storage

Weyerhaeuser Hangar Relocate existing hangar on west side of airfield to allow construction of third
Relocation runway. New hangar will be located near south end of third runway.

Terminal/Air Cargo Area Improvements

Relocation of Airborne Relocate existing cargo building from air waffle cunlzol tower site to north cargo
Cargo area. Located in existing developed area near terminal.

CentralTerminal Expansion Passenger terminal remodel. Located in existing developed area at terminal.

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

Northwest Hangar Relocate Northwest Airlines hangar to site now occupied by Delta hangar.
Relocation Located in existing developed area.

Satellite Transit Shuttle Remodel and upgrade underground a'ansit system linking terminal to satellites.
(STS) System
Rehabilitation

Redevelopment of North New or expanded air cargo facilities along Air Cargo Road at north end of airport.
Air Cargo

Expansion of North Unit Addition to new passenger terminal located north of existing terminal. Located in
Terminal (North Pier) existing developed area (Doug Fox parking lot and airport access freeway).

New Airport Rescue and Replaces facility displaced by new North Terminal. The new facility will be
Fag Fighting Facility located to the north of the North Terminal.
(ARFF)

Cargo Warehouse at New air cargo facility located north of SR 518 on 242 Avenue South.
24e Avenue South

Westin Hotel New hotel located immediately north of main passenger terminal. Located in
existing developed area at terminal.

Roads"

Temporary SR 518 and SR Temporary access ramps to serve construction of third runway embankment and
509 Interchanges runway safety fill; will be removed after project completion.

South 154thStreet Relocate public roadway to allow consa'uction of third runway embankment and
/South 156thWay runway safety fills. Existing road will be demolished.
Relocation
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Table 1.3-1. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
(continued).

Project Description

South 154_ Street Relocate existing South 156th Way bridge over Miller Creek to accommodate the
/South156thWay Bridge thirdrunwayfootprintandSouth154_Street/South156thWay relocation.

Replacement In-water work associated with this project is limited to removal of the existing
bridge and bank restoration.

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

Improved Access and Improvements to existing roadway system serving passenger terminal, garage,
Circulation Roadway and air cargo facilities.
Improvements

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

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

Parking

Main Parking Garage Expand parking facility at main passenger terminal on north and south sides
Expansion (existing developed areas), and add floors to portions of existing garage.

North Employee Parking New parking facility for employees, located northof SR 518.
Lot (NEPL), Phase 1

North Unit Parking Construction of new garage serving new North Terminal facility. Facility will be
Structure located at existing Doug Fox parking lot.

The South Aviation Support Area

SASA and Access New airport support facility for cargo and/or maintenance, located at the south
Taxiways endof the airport south of the Olympic Tank Farm andSouth 188t_Street.

Airplane access will be by new parallel taxiway constructed along Runway 34R.

Relocation of Existing Airport operation support facilities 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

present locations due to main terminal expansion (i.e., STEP and North
Terminal), including northwest hangar, ground support equipment, ground and
corporate aviation facilities, new airport maintenance building, and United
maintenance complex.

Stormwater Facilities u

SASA Detention Pond Create regional stormwater detention pond for the SASA project and other sims.
Pond is 33.4 acre-ft and discharges to Des Moines Creek.

NEPL Vault A 13.9 acre-ft vault to retrofit the NEPL; discharges to Miller Creek via Lake
Reba.

Third Runway Vaults and Stormwater detention vaults and ponds at the north, west, and south sides of the
Ponds airport, discharging to Miller, Walker, and Des Moines Creeks.

STIA Retrofit Facilities Detention vaults or ponds to provide flow control retrofitting for existing STIA
discharges to Des Moines Creek. Vaults to be constructed in combination with
third runway facilities when possible.

Cargo Vault Detention vault for North Cargo Facility (4.5 acre-ft discharging to Miller Creek
via 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 Resource Mitigation

Miller Creek Relocation Approximately 980 ft of Miller Creek immediately downstream of the Miller
Creek detention facility will be relocated to accommodate third runway
embankment and runway safety fill.

Miller Creek Buffer and Establish a 100-ft buffer (average) along approximately 6,500 linear ft of Miller
Wetland Enhancement Creek and riparian wetlands associated with Miller Creek within the acquisition

area. Enhance approximately 10.25 acres of existing wetlands along the stream
and protect with 40.86 acres of enhanced wetland buffer.

Miller Creek Floodplain and Excavate approximately 9,600 cy from the Vacca Farm site adjacent to Miller
Wetland Restoration Creek to compensate for approximately 8,500 cy of floodplain fill for third

runway embankment and north safety fill. Restore and enhance approximately 19
acres of sa'eam habitat, floodplain wetlands, aquatic habitat in Lora Lake, and
buffers at Vacca Farm.

Miller Creek Instream Project 1: South of the Vacca Farm site, approximately 440 ft of channel.
Habitat Enhancement Remove rock riprap, footbridges, and trash. Place large woody debris (LWD)

throughout this section of the stream. Plant riparian areas along the sue,am with
native wetland and upland plant species.

Project 2: Approximately 150 ft upstream of South 160_ Street, approximately
235 ft of channel. Install LWD in the s_.am channel, grade a small section of the
west bank of the sur,am to cream a gravel bench in the floodplain, remove two
rock weirs to improve fish passage, and plant the upland area with native
and shrubs.

Project 3: Immediately downstream of South 160thStreet, approximately 380 ft
of channel. Grade a section of the east bank, remove a rubber-tire bulkhead, and
install LWD in the stream and on its banks. Plant buffer areas with native trees
and shrubs.

Project 4: Miller Creek immediately upstreamof 8 thAvenue South,
approximately 420 ft of channel. Gradeportions of both banks. Remove
footbridges and portions of concrete block walls. Install LWD in the stream and
on its banks. Plant buffer areas with native aces and shrubs.

In addition to these specific enhancements, debris such as tires, garbage, and
fences will be removed throughout the entire stretch of Miller Creek from the
Vacca Farm site south to Des Moines Memorial Drive. In areas where access is

readily available, LWD will be selectively placed throughout the saeam to
improve instream habitat conditions.

Des Moines Way Nursery Restore 2.2 acres of wetland by removing fill and commercial development from
wetlands. Enhance about 0.8 acres of wetland lawn to shrub dominated wetland.
Enhance 450 linear feet of Miller Creek. Protect site with about 2.7 acres of
restored buffers.

Drainage Channels Relocate a minimum of 1,290 linear ft of drainage channels to accommodate the
Relocation third runway embankment. Plant buffers along the drainage channels with native

grass and shrubs.

Restoration of Temporarily Approximately 2.05 acres of wetland located west of the third runway
Impacted Wetlands embankment, northof relocated South 154thStreet, and west of the Miller Creek

relocation project, will be temporarily filled or disturbed during embankment
consttuction. When construction activities are completed, remove fill material,
restore pre-disturbance topography, and plant wetlands with native shrub
vegetation.
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Table1.3-1. ProposedMaster Plan Update improvementprojects at Seattle-TacomaInternationalAirport
(continued).

Project Description

TyeeValleyGolfCourse Restoreapproximately4.5acresofemergentwetlandareaandapproximately1.6
WetlandsEnhancementand acresofbufferlocatedwithinTyeeValleyGolfCoursetoanativeshrub
DesMoinesCreekBuffer vegetationcommunity.Theenhancementactionswillbeintegratedintoplansto
Enhancement constructa regionaldetentionfacility(RDF)onthegolfcourse(KingCounty

CapitalImprovementProjectDesignTeam1999).Theenhancementwillconvert
theexistingturfwetlandtonativeshrubwetlandcommunity.
Enhanceapproximately3.4 acres(average100ftwide)of bufferand1.0acreof
existingwetlandalongDesMomesCreek.

WetlandHabitat(including Restorewetlandfunctionstoa65-acreparcelneartheGreenRiverintheCity
AvianHabitat)nearthe ofAuburn.Createand/orrestoreapproximately17.2acresof forest,6.0acres
GreenRiverinAuburn ofshrub,6.2acresofemergent,and0.60acreofopen-waterwetland.

Enhanceprotectivebufferstotalingabout15.90acres.

a Temporaryroadsusedtohaulfillmaterialfromthreeon-siteborrowareastoconsu'uctionsitesare includedinthe
analysisof theborrowareasandnotlistedhere.

b Des MoinesCreekBasinPlanCommitteewill constructan RDFontheTyeeGolfCoursetoprovideregionalflow
control.Thisprojectwilleliminatethe needforSTIAretrofitfacilitiesdescribedabove.As thisis acumulative
actionsubjecttofuturefederalaction,it is notaMasterPlanUpdateimprovement.

1.3.1 Runways and Taxiways

To overcome aircraft arrival congestion during poor weather conditions, the Port proposes to build a
new 8,500-ft runway on approximately 16.5 million cy of fill on the west side of the existing STIA
airfield (Figure 1.3-1). The existing airfield plateau will be extended west over 12_ Avenue South.
The current location of If h Avenue 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 minimizedirect 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 SR 518 to the north, South 176thStreet to the
south, Des Moines Memorial Drive to the west, and 12_ Avenue 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
will 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 third runway to ensure that they
meet current FAA 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
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extensions at the north end of the two existing runways, as well as the new third runway
construction, will require relocating South 154thStreet (Figure 1.3-2). The relocated road section
will be located approximately 55 to 650 fl north of the current alignment. The new alignment will
be north and west of the third runway embankment, connoting with South 156th Way at Des
Moines Memorial Drive. In addition, a portion of an existing sewer line will be relocated to parallel

the new road alignment.

South 156th Way 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).

A 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

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 air cargo and aircraft maintenance facilities
of airlines and other tenants to be expanded. The SASA facility will accommodate:

• Relocated line maintenance and cargo facilities that must be moved prior to 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 Streets (see

Figure 1.3-1). These borrow areas are planned to supply approximately 6.7 million cy of fill
material. Current engineering estimates suggest that Borrow Site 1 will supply up to 4.2 million cy,
and Borrow Sites 3 and 4 will supply 2.5 million cy.

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 _e 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 structural 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

Stormwater, 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 Section 3 of this
report, and in the Wetland Functional Assessment and Impact Analysis Master Plan Update
Improvements Seattle-Tacoma International Airport (Parametrix 2001b).

1.4 RESPONSIBLE PARTIES

The Port is the applicant and owner of this pmjecL 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 document 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 Section 1, Section 2 describes existing ecological conditions, and in particular,
existing conditions of wetlands and streams within the project area. Section 3 summarizes the direct
and indirect impacts of the project to wetlands and other Waters of the U.S. (described in detail in
Parametrix 2001b).

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

Section 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.
Section 5 also describes mitigation to replace functions of drainage channels, mitigation for
temporary construction impacts, and monitoring of wetlands adjacent to the construction projects.
On-site mitigation at the Des Moines Way Nursery site is described in Appendix N. Appendices A
through F provide detailed engineering drawings of each mitigation project. Other appendices
(Appendices G through Q) provide various detailed supporting information requested by agency
staff.

The Comprehensive Stormwater Management Plan that is proposed to avoid, minimize, and
mitigate impacts to water quantity and/or quality in Miller and Des Moines Creeks is summarized in
Section 6. Section 7 describes the mitigation plans, performance standards, monitoring approach,

and schedules for the off-site wetland mitigation in Auburn.
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2. EXISTING CONDITIONS IN THE PROJECT AREA

This section 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 Master
Plan Update Improvements Seattle-Tacoma International Airport _Parametrix 2000b) and the
Wetland Functional Assessment and Impact Analysis (Parametrix 2001b). Additional detailed

information on species listed under the Endangered Species Act (ESA) is provided in the Biological
Assessment Master Plan Update Improvements Seattle-Tacoma International Airport (Parametrix

2000c). Additional detailed information on existing ecological conditions relevant to the mitigation
design at each site is included with the descriptions of each mitigation project in Sections 5 and 7.

2.1 WETLANDS

Wetland delineations have been completed throughout the project area (FAA 1996; Parametrix
2000b). ACOE has verified the wetland delineations on all properties within the acquisition area,
with the exception of parcels containing Wetland A20 (ACOE 2000).

2.1.1 Wetland Delineation MethodoloL-v

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 cases 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 (Parametrix 2000b).

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 * Classification b Area (Acres) Drainage Basin

Employee Parking Lot/Des Moines Way Nursery Areas

1 Forest 0.07 Miller

2 Forest 0.73 Miller

N8, N9, N10 Emergent, Forest (90/10) 0.86 Miller

Subtotal 1.66

Runway Safety Area Extension

3 Forest 0.56 Miller

4 Forest 5.00 Miller

5 Forest/Scrub-Shrub (70/30) 4.63 Miller

6 Scrub-Shrub 0.86 Miller

Subtotal 11.05

Runway Project Area

Airfield

7_ Forest/Open Water/Emergent (30/50/20) 6.68 Miller

8 Scrub-Shrub/Emergent (80/20) 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 0.19 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 0.14 Miller

25 Forest 0.06 Miller

26 Emergent 0.02 Miller

W 1 Emergent 0.10 Miller

W2 Forest/Emergent (20180) 0.22 Miller

Other Waters of the U.S. 0.02 Miller

Farm Site

FWI Farmed Wetland 0.03 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 = Classification u Area (Acres) Drainage Basin

FW2 Farmed Wetland 0.09 Miller

FW3 Farmed Wetland 0.59 Miler

FW5 Farmed Wetland 0.08 Miller

FW6 Farmed Wetland 0.07 Miler

FW8 Farmed Wetland 0.03 Miler

FW9 Farmed Wetland 0.01 Miller

FW 10 Farmed Wetland 0.02 Miller

FW11 Farmed Wetland 0.11 Miller

Ala Shrub 0.07 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 Forest/Scrub-Shrub/Emergent (25150/25) 0.90 Miller

40 Scrub-Shrub 0.03 Miller

4 la and b Emergent/Open Water (60140) 0.44 Miller

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

A1 Forest/Scrub-Shrub/Emergent (15115/70) 4.59 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 0.16 Miller

A7 Forest 0.30 Miller

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

A9 Scrub-Shrub 0.04 Miller

A10 Scrub-Shrub 0.01 Miller

A 11 Scrub-Shrub 0.02 Miller

A12 Scrub-Shrub 0.11 Miller

A 13 Forest 0.12 Miller

Al4a and b Forest/Scrub-Shrub/Emergent (50/25125) 0.19 Miller

AI5 Emergent 0.04 Miller

A 16 Scrub-Shrub/Emergent (20180) 0.09 Miller

AI7 Forest/Scrub-Shrub/Emergent (10/20/70) 2.66 Miller

A 18 Scrub-Shrub 0.01 Miller

A 19 Emergent 0.04 Miller

Lora Lake Open Water 3.06 Miller

Other Waters of the U.S. 0.33 Miller

Riparian Wetlands

R1 Emergent 0.17 Miller

R2 Scrub-Shrub/Emergent (70130) 0.12 Miller

R3 Scrub-Shrub 0.02 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 * Classification b Area (Acres) Drainage Basin

R4 Emergent 0.11 Miller

R4b Forest/Emergent (25/75) 0.11 Miller

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 Nftller

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

R9 Forest 0.38 Miller

R9a Forest/Scrub-Shrub/Emergent (25150/25) 0.74 Miller

RI0 Scrub-Shrub 0.04 Miller

R 11 Emergent 0.42 Miller

R 12 Forest 0.03 Miller

R 13 Emergent 0.12 Miller

Rl4a Scrub-Shrub/Emergent (25/75) 0.13 Miller

R14b Emergent 0.08 Miller

R15a Forest/Scrub-Shrub/Emergent (25165110) 0.79 Miller

Rl5b 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

B 1 Forest/Scrub-Shrub (30/70) 0.27 Des Moines

B4 Scrub-Shrub 0.07 Des Moines

B 11 Emergent 0.18 Des Moines

B12d Scrub-Shrub 0.63 Des Moines

B14 Scrub-Shrub/Emergent (70/30) 0.78 Des Moines

B15 a and bd 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 Moines

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

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

B6 ForesffScmb-Shrub (30/70) 0.55 Des Moines

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

B9 Forest 0.05 Des Moines

B 10 Forest 0.02 Des Moines

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-Taconm International
Airport Master Plan Update Area (continued).

Wetland * Classification b Area (Acres) Drainage Basin

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

28 d Scrub-Shrub/Emergent/Open Water (50/30/20) 35.45 Des Momes

52 Forest/Scrub-Shrub/Emergent (80/10/10) 4.70 Des Moines

53 Forest 0.60 Des Momes

G1 Emergent 0.05 Des Moines

G2 Emergent 0.02 Des Moines

G3 Emergent 0.06 Des Moines

G4 Emergent 0.04 Des Moines

G5 Emergent 0.87 Des Momes

G6 Emergent 0.01 Des Moines

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

G8 Emergent 0.04 Des Moines

WH Open Water 0.25 Des Moines

DMC Forest/Serub-Shrub/Emergent (15-15-70) 1.08 Des Moines

Subtotal 43.67

Industrial Waste System (IWS) Area

IWS a and b Forest 0.67 Des Moines

Subtotal 0.67

South Aviation Support Area Detention Pond

E1 Forest 0.23 Des Moines

E2 Forest 0.04 Des Moines

E3 Forest 0.06 Des Moines

Subtotal 0.33 Des Moines

TOTAL 116.72

a Wetlands are labeled according to the following protocol:
• Wetlands without a letter designation (e.g., Wetland 35 ) were described by Shapiro and Associates, Inc. (FAA

1995).
• Wetlands with an 'A' designation (e.g., Wetland A5) are wetlands occurring within the west acquisition area.
• Wetlands with an 'N' designation (e.g., Wetland N8) occur north of SR 518.
• Wetlands with an 'R' designation (e.g., Wetland R) are riparian wetlands occurring within the west acquisition

area.

• Wetlands with a 'W' designation (e.g., Wetland W1) are wetlands occurring within the west airfield area.
• Wetlands with a 'G' designation (e.g., Wetland G5) are wetlands occurring within the Tyee Valley Golf Course or

the SASA areas.
• Wetlands with an 'E' designation (e.g., Wetland El) are wetlands occurring within the SASA detention pond

area.

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

where constructed features (i.e., driveways) fragment a larger wetland.
b Numbers indicate approximate percentage of cover by respective wetland classes (Cowardin et al. 1979).
c This area includes Lake Reba.
d Portions of the wetland area are estimated.
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2.1.2 Wetland Descriptions

About 120 wetlands totaling about 117 acres were identified 5within 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 2000b).
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 2001b). Mitigation for impacts to
the ecological functions that the wetlands provide is described in Section 5 of this document.

2.2 STREAMS

Several stream systems (Walker, Miller, Des Moines, and GiUiam Creeks) occur in the project area.
These have been evaluated as part of the environmental review for the Master Plan Update
improvements (FAA 1996, 1997a; KCSWM 1987; Hillman et al. 1999; Parametrix 2000c). The
following sections describe these stream systems. Additional detailed information on existing
ecological conditions in the streams is provided in the Biological Assessment (Pammetrix 2000c), as
well as in the detailed mitigation plan descriptions in Section 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 5th Avenue, 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 ft 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 SeaTac 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 hillslopes to the stream. These channels (King County 1990) have been
ditched, and function primarily as surface or groundwater conveyance channels.

5 Other wetlands and aquatic habitats outside the study area are known to occur in the Miller, Walker, and Des Moines
Creek basins.
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Most of the 5,140-acre Miller Creek watershed is developed with residential and commercial
properties. Approximately 62 of the land use in the basin is residential, 15 percent is

STIA 6percentcommercial, 3 percent is (excluding the IWS drainage area, which treats stormwater runoff
prior 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 abe scattered along Des Moines Way, Ambaum Boulevard, and First

Avenue South. Some agricultural uses are also found in the upper watershed. Although
urbanization throughout the basin has altered the stream and riparian ecosystems, Miller Creek
continues to support fish and wildlife species.

Stream Classification

WDFW has classified the lower reaches of Miller Creek as Class 11salmon-bearing waters. Miller
Creek is designated as an extraordinary (Class AA) quality water body by the Water Quality
Standards for Surface Waters of the State of Washington (Washington Administration Code [WAC]
173-201). However, Miller Creek has failed to meet some of the state water quality standards
(WQSs) (FAA 1996). Occasional violations of Class AA WQSs for pH, dissolved oxygen, and
ammonia have also occurred in the basin (FAA 1996). Runoff from residential, commercial, and
agricultural properties has contributed to water quality degradation. Pollutants such as nutrients,
organics, metals, fecal coliform bacteria, and suspended solids that are commonly associated with
urban runoff have been found in Miller Creek and contribute to occasional violations of state and

federal WQSs.

The floodplain in the stream reach between South 156th Way and South 160aaStreet is relatively
confined to the channel ravine and is approximately 60 to 100 ft wide. In the stream reach south of

South 160thStreet, the floodplain is approximately 80 to 150 ft wide in the upper reaches. However,
farther downstream, it widens to approximately 200 to 250 ft.

Urbanization and agriculture have 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 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 ft 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.

AR 049058
6This area will increase to 9 percent with acquisition of west side property.
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Miller Creek Tributary, Drainage Channels

Intermittent drainage channels (referred to as Waters A, B, C, D, and W) are located within the
Miller Creek basin in the acquisition area and 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). 7

Water A is an approximately 814-ft-long by 5-ft-wide (0.09-acre) drainage ditch. This ditch
collects surface water runoff from 12_ 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 12_
Avenue South and convey channelized flow to Water W for approximately 494 ft (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-ft-long by 4-ft-wide (0.03-acre) incised channel that conveys
water from the west end of Wetland 37f northwest to riparian Wetland R9, which, in tum, 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 ft (0.01 acre) from South 168°a Street to
Miller Creek.

Water D is a intermittent stream that begins east of Des Moines Memorial Drive and north of South

160t_Street. The channel flows approximately 1,830 linear ft (0.16 acre) through several sections of
Wetland A17 and enters Miller Creek on Parcel 243, approximately 200 ft upslope of Des Moines
Memorial Drive.

2.2.1.2 Walker Creek

Walker Creek is the major tributary of Miller Creek that drains a 540-acre watershed. The creek
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 ft 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-I.
Streamflow rates are typically highest between October and April during the wet season and lowest
between May and September (FAA 1996). Walker Creek receives stormwater runoff originating
from residential and commercial development within the basin, which has likely increased the

7 Other small drainage ditches are present on the Vacca Farm site and connect to Wetland A1. These are described in
Parametrix 2000a.
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frequency and magnitude of peak flows. Upstream of Southwest 175thStreet, FEMA classified the
floodplain as areas where the 100-year flood depth is less than 1.0 ft, or the drainage area is less
than 1 square mile. FEMA also mapped a more extensive (several acres) floodplain from the
confluence of Walker and Miller Creeks to Puget Sound.

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. 1999).

Walker Creek is unclassified by King County; however, it would likely be classified as a
Washington Department of Natural Resources (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 urbamzed watersheds, and similar to
Miller Creek. Walker Creek supports coho salmon (Oncorhynchus kisutch) and chum salmon (O.
keta) spawning, although a recent survey found that approximately 75 percent of the coho salmon
spawning in the stream was from hatcheries (Hillman et al. 1999). The stream has limited LWD,
undercut banks, or other types of cover features (Hillman et al. 1999), which in turn limits fish
habitat in the stream.

2.2.2 Des Moines Creek Basin

The Des Moines Creek drainage basin consists of about 3,750 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 the
Tyee Valley Golf Course and noise abatement areas). Much of the area directly southeast of the
airport was once developed as residential areas, but has 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 headwaters of the east branch (considered the mainstem by most locals) originate at Bow lake,

3.7 river miles (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 200 th
Street (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
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by rock bank armoring. The stream drops about 300 ft in elevation from the golf course to a small
estuarine mouth at Puget Sound. Two unnamed tributaries enter the stream at about RMs 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 the Northwest Ponds, it is a Class II salmon-bearing stream.

2.2.2.2 Drainage Channel

A small drainage channel (Water S) is present in Borrow Area 1, south of South 208th Street and
east of Des Moines Creek (see Figure 2.1-3). Water S, classified as a Water of the U.S., contains

intermittent flow, but does not contain wetland soil or vegetation. Water S is a 90-ft-long by 3-ft-
wide (0.01-acre) channel that conveys water from a small spring into a 4-inch drainage pipe.

2.2.3 Gilliam Creek

Gilliam Creek s 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). Gilliam Creek,
which has been impacted by development, is extensively culverted and receives stormwater runoff
that causes high peak flows and low base flows. Fish use of this stream is primarily by resident fish
because of the migration barriers that limit anadromous fish passage (Taylor Associates 1996 in
City of Tukwila 1997). Fish access between the Green River and 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 fish expected to inhabit this stream and long piped sections
include cutthroat trout (Oncorynchus clarki clarla3, western brook lamprey (Lampetra richardsonO,
carp (Cyprinus sp.), peamouth (Mylocheilus caurinus), largescale 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 development within the watershed has altered native soils and vegetation, resulting in
increased scour and sedimentation in Gilliam Creek. Changes such as stream channelization and
the removal of LWD 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 WQSs for pH, dissolved oxygen, dissolved copper,
dissolved lead, dissolved zinc, and fecal coliform bacteria (Herrera and RW Beck 2000).

s Master Plan Update improvements do not add new impervious area, alter wetlands, alter stream channels, or alter
stormwater management (including the IWS) in a manner that could impact Gilliam Creek. For these reasons, no natural
resource mitigation in this basin is necessary.
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3. NATURAL RESOURCE IMPACTS SUMMARY

The STIA Master Plan Update improvements will impact wetlands, streams, floodplain, drainage

channels, and stormwater in the Miller and Des Moines Creek basins. To construct the projects, fill
material will 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
ft of drainage channel. In addition, new impervious surfaces will impact stormwater runoff and

water quality conditions. The impacts of these actions, which are the basis for the mitigation
described in Sections 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 presented in the
following documents:

• Wetland Functional Assessment and Impact Analysis (Parametrix 2001b)

• Comprehensive Stormwater Management Plan for Seattle-Tacoma International Airport
Master Plan Improvements (Parametrix 2000a, 2001a)

• 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 (FAA 1997a) improvements identified 12.23 acres of

wetland that will be directly impacted 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 photographic interpretation was used in the west side
acquisition area where the Port lacked access to private properties necessary to conduct wetland
delineations and subsequent agency review.

Since the publication of the FSEIS, the Port has purchased property and delineated wetlands that are
subject to temporary or permanent impacts from the runway embankment, construction activities,
and stormwater management (see Wetland Delineation Report, Parametrix 2000b). All wetlands
within the acquisition area have been delineated.

3.1.1 Permanent Impacts

Permanent wetland impacts from Master Plan Update improvements will 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
[Parametrix 2001b]). Mitigation for these impacts is described in Sections 4 (overview), 5 (on-site),
and 7 (off-site).

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 Ill 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
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have been subjected to significant historic or ongoing disturbances that have reduced their

ecological value and ecosystem function (Parametrix 2001b) below what would be expected for

undisturbed wetlands occurring in undeveloped areas. Regardless of wetland rating or evidence of

human degradation, the functions of each wetland have been analyzed and mitigated.

Table 3.1-1. Summary of wetland impacts for Seattle-Tacoma International Airport Master Plan Update
improvementsby construction project.

Indirect Direct Vegetation Types Impacted (acres)
Wetland Impact Impact Total Impact
Number Vegetation Type * (acres) (acres) (acres)b Forest 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 Forest/Emergent 0.00 0.03 0.03 0.01 0.00 0.02

11 Forest/Emergent 0.16 0.34 0.50 0.40 0.00 0.10

12 Forest/Emergent 0.00 0.21 0.21 0.04 0.00 0.17

13 Emergent 0.00 0.05 0.05 0.00 0.00 0.05

14 Forest 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 Forest/Shrub/ 0.55 2.29 2.84 1.28 0.75 0.81
Emergent

19 Forest 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 Forest 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 O.14 0.00 0.00 0.14

25 Forest 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 Forest/Emergent 0.00 0.10 0.10 0.00 0.00 0.10

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

West Acouisition Area

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

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

40 Forest 0.00 0.03 0.03 0.00 0.03 0.00

41a and bc Emergent 0.00 0.44 0.44 0.00 0.00 0.44

44a and b Forest 0.00 0.26 0.26 0.18 0.08 0.00

A5 Emergent 0.02 0.01 0.03 0.00 0.00 0.03

A6 Forest 0.09 0.07 O.16 O.16 0.00 0.00

A7 Forest 0.00 0.30 0.30 0.30 0.00 0.00
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Table 3.1-1. Smnmary 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 Vegetation Type" (acres) (acres) (acres) b Forest Shrub Emergent

A8 Forest/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 18 Shrub 0.01 0.00 O.01 0.00 0.01 0.00

Vacca Farm Site

A1 Forest/Shrub/ 0.00 0.59 0.59 0.09 0.09 0.41
Emergent

FW 5 Farmed Wetland 0.00 0.08 0.08 0.00 0.00 0.08

FW 6 Farmed Wetland 0.00 0.07 0.07 0.00 0.00 0.07

Riparian Wetland

R 1 Emergent 0.00 O.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/Tyee Valley Golf Course

52 Forest/Shrub/ 0.54 0.00 0.54 0.54 0.00 0.00
Emergent

53 Forest 0.00 0.60 0.60 0.60 0.00 0.00

E2 Forest 0.00 0.04 0.04 0.04 0.00 0.00

E3 Forest 0.00 0.06 0.06 0.06 0.00 0.00

G 1 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 Forest/Shrub 0.00 050 0.50 0.13 0.37 0.00

Subtotal 1.07 1.71 2.78 1.37 0.42 0.99

Borrow Area and Haul Read

28 Emergent 0.00 0.07 0.07 0.00 0.00 0.07

B I1 Emergent 0.00 0. i 8 0.18 0.00 0.00 0.18

B !2 Forest 0.04 0.03 0.07 0.00 0.07 0.00

B 14 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

Mitigation d

Auburn area 7 Emergent 0.00 0.02 0.02 0.00 0.00 0.02

Auburn area 9 Emergent 0.00 0.03 0.03 0.00 0.00 0.03

Auburn area l0 Emergent 0.00 0.07 0.07 0.00 0.00 0.07

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

= All wetlands are palustxine, based on USFWS wetland classification system (Cowardm et al. 1979).
b Values are rounded to two si£nificant figures. Wetland impact may be subject to minor changes.
c This area includes 0.18 acre of open water habitat.
a Impacts in this area result from access road construction.
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Table 3.1o2. Summary of permanent wetland impacts by project and wetland category a (in acres).

Project Category !! Category II1 Category IV Total

RSA 0.00 0.14 0.00 0.14

Third Runway 8.37 4.89 0.97 14.23

Borrow Area 1 and Haul Rd 0.14 0.96 0.00 1.10

SASA 0.54 1.20 1.04 2.78

Off-site Mitigation b 0.00 0.12 0.00 0.12

TOTAL 9.05 7.31 2.01 18.37

a WetlalldsarecategorizedaccordingtoEcology(1993).
b Impactsresultfromapermanentaccessroad inanemergentwetlandatthe Auburnmitigationproject.

3.1.2 Temporary Construction Impacts

During Master Plan Update improvement project construction, a maximum of 2.05 acres of wetland

could temporarily be disturbed by construction activities, stormwater management, and temporary
erosion and sediment control (TESC) facilities (Table 3.1-3 and Figure 3.1-3) (Parametrix 2001b).
Upon completion of construction, temporarily impacted areas will be restored. Restoration
activities will include removing invasive plant species, planting native species, and regrading

temporarily impacted emergent wetlands to create higher quality forest, shrub, and open water
wetlands. 9 The category rating of these wetlands will not change as a result of the temporary

impacts or the mitigation.

Approximately 43.34 acres of wetland will be disturbed during mitigation activities (Table 3.1-4)
(Parametrix 2001b). These impacts include temporary and permanent access road construction in
wetlands and use of wetlands for temporary construction staging. Areas subject to temporary
construction impacts will be regraded and replanted following construction. At the mitigation site
in Auburn, construction impacts to emergent wetlands dominated by pasture grasses may exceed 36
months, but could be substantially less if construction windows (daily and annual) are extended.

3.1.3 Fragmentation and Indirect Impacts

Where fill impacts to wetlands result 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. Fragmentation impacts were evaluated by considering if, given the
remaining fragment of wetland and the future project condition, the wetland would be capable of
providing the suite of functions it currently does. Where the remaining wetland was, as a result of
mitigation, incorporated into enhanced and protected buffers, it typically would remain functional.
If, however, a wetland fi'agment were to remain isolated from other more significant habitat, its
functions would be impaired and the indirect impact was considered significant. In these cases, the
area of the wetland fragment was added to the amount of direct impacts.

9 Methods for assessing temporary mapacts are described m Section 2.1 of the Wetland Functional Assessment and
hnpact Analysis (Parametrix 2001b). To supplement restoration and reduce temporal impacts, additional mitigation for
temporary impacts is included in this plan.
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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 a Farmed Wetlands 0.88 0.00 0.00 0.88

A1 a Forest/Shrub/Emergent 3.74 0.56 0.56 2.62

A2 a Shrub 0.05 0.00 0.05 0.00

A3" Shrub 0.01 0.00 0.01 0.00

A4 a Shrub 0.03 0.00 0.03 0.00

Auburn Area 1 b Emergent 1.55 0.00 0.00 1.55
Auburn Area 2 c Emergent 0.06 0.00 0.00 0.06
Auburn Area 3 c Emergent 5.11 0.00 0.00 5.11
Auburn Area 4 ¢ Emergent 0.99 0.00 0.00 0.99
Auburn Area 5 _ Emergent 3.27 0.00 0.00 3.27
Auburn Area 6 c Emergent 0.35 0.00 0.00 0.35

Auburn Area 8 _ Emergent 0.60 0.00 0.00 0.60
Auburn Area 11 c Emergent 0.01 0.00 0.00 0.01

Auburn d 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

18• Forest/Shrub/Emergent 1.27 1.27 0.00 0.00
28 f Forest/Shrub/Emergent 4.50 0.00 0.00 4.50

37a _ i Forest/Emergent 1.96 1.50 0.00 0.46

A 1_ i Forest/Shrub/Emergent 0.34 0.34 0.00 0.00

A9 _ i Shrub 0.04 0.00 0.04 0.00

A10 ¢ i Shrub 0.01 0.00 0.01 0.00
A11 _ i Shl'ub 0.02 0.00 0.02 0.00

A13 ¢i Forest 0.12 0.12 0.00 0.00

A 16_ i Shrub/Emergent 0.05 0.00 0.00 0.05
AI7 _i, Water D Forest/Shrub/Emergent 2.85 0.27 0.53 2.05
N8, N9, N10 e Emergent/Forest 0.86 0.08 0.00 0.78
R 1_ Emergem 0.04 0.00 0.00 0.04

R2 e.i Shrub/Emergent 0.12 0.00 0.06 0.06
R3 _ i Shrub 0.02 0.00 0.02 0.00

R4 _ i Emergent 0.11 0.00 0.00 0.11

R4b._ i Forest/Emergent 0.11 0.03 0.00 0.08

R5 _ i Emergent 0.05 0.00 0.00 0.05

R_b, e, i Forest/Emergent 0.07 0.02 0.00 0.05

R6 _ i Forest/Emergent 0.21 0.05 0.00 0.16

R6 b._ i Emergent 0.09 0.00 0.00 0.09

R7 _ i Forest/Emergent 0.04 0.04 0.00 0.00

R7 __ i Emergent 0.04 0.04 0.00 0.00

R8 _ i Shrub/Emergent 0.40 0.00 0.20 0.20

R9 _ i Forest 0.38 0.38 0.00 0.00
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Table 3.1-4. Summary of wetlands disturbed during m/flgafion activities (continued).

Total Area Vegetation Type Disturbed (acres)

Wetland Vegetation Types (acres) Forest Shrub Emergent

R9 L _, Forest/Shrub/Emergent 0.30 0.30 0.00 0.00

R10 _ i Shrub 0.04 0.04 0.00 0.00

RI 1_i Emergent 0.42 0.00 0.00 0.42

R12 _ i Forest 0.03 0.03 0.00 0.00

R13 _i Emergent 0.12 0.00 0.00 0.12

R 14" _ i Shrub/Emergent 0.13 0.13 0.00 0.00

R14 b,,. i Emergent 0.08 0.00 0.00 0.08

R15 L_ i Forest/Shrub/Emergent 0.79 0.25 0.40 0.14

R15b'_"i Forest/Emergent 0.25 0.06 0.00 0.19

R17 _ i Forest 0.31 0.31 0.00 0.00

Waters B, D, Open Water 0.21 0.00 0.00 0.21 j
V1 and V2 s

Auburn ,,,h Emergent 9.13 0.00 0.00 9.13

Subtotal 25.35 5.26 1.28 18.03

TOTAL 43.34 5.82 1.93 35.67

a Temporary impacts will be associated with restoration activities at the Vacca Farm site. Wetlands A1 and farmed
wetland (FW) 11 extend off-site. Values given are for the portion of the wetland occurring on site.

b Temporary impacts result f_m constructing temporary roads to provide access to the mitigation site.
c Excavation activities in wetlands at off-site mitigation area to increase habitat diversity�complexity will include

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

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

• F.nhancements activities in these wetlands may include excavation for temporary irrigation systems.
f Planting and removal of culverts will occur in the wetland located at the Tyee Valley Golf Course.
g Existing drain tiles will be removed and natural wetland topography restored.
h Mowing, discing, and planting will occur in an existing low quality emergent wetland.
i These wetlands are in the Miller Creek buffer.

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
2001b). 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 therefore, some wildlife habitat function

will be lost from this wetland. The wildlife corridor and hydrologic functions provided by this
wetland will remain. In other areas, if wetland hydrology were reduced or eliminated, vegetation
would remain and habitat or other functions would continue to be provided. Even though indirect
impacts will not, in all cases, eliminate all wetland functions, these impacts are mitigated at ratios in
excess of 3:1.

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
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conditions that have degraded these wetlands are removed, and restoration actions are implemented
to enhance wetland function (Parametrix 2001b).

3.1.4 Watershed Impacts

The wetland impacts, minimum amount of known wetlands, and wetland restoration actions are
summarized by the on-site sub-watersheds of Water Resource Inventory Area (WRIA) 9 in Table
3.1-5. The Master Plan Update improvements result in about 3.3 to 4.0 percent of wetlands in these
sub-basins. In all cases, because of the physical attributes of the mitigated wetlands, including their
hydrologic connectivity, the mitigation provides Category 111wetlands and buffers. These losses
are compensated on-site by mitigation described in Sections 4, 5, and 7.

3.2 STREAMS

Impacts to streams resulting from Master Plan Update improvements include filling approximately
980 ft of Miller Creek (Figure 3.2-1). Filling a portion of Miller Creek to accommodate the runway
embankment and road relocations will result in a 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 constructed in silty soils. The
natural stream was moved to its present location and constructed as a straight channel to improve
the area for farming; consequently, it provides limited fish habitat.

3.3 FLOODPLAINS

Fill for the proposed Master Plan Update improvements will result in the loss of approximately 5.24
acre-ft 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.
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Table 3.1-5. Changes in wetland and aquatic habitat areas in the Miller, Walker, and Des Moines Creek
basins (WRIA 9).

Watershed and Sub-Area Area Impact Restoration

Miller Creek Basin

Arbor Lake 3.7 0.00 0.00

Lake Burien 30 0.00 0.00

Riparian wetlands near S. 144s"Way 2.00 0.00 0.00

Tub Lake Peatland/N. SeaTac Park Wetlands 21.01 0.00 0.00

North Employee Parking Lot Wetlands 1,2 0.81 0.00 0.00

Des Moines Way Nursery 0.86 0.00 2.00

Runway Safety Areas/North End 27.84 2.75 0.40

Vacca Farm Mitigation 8.07 0.00 6.60

Miller Creek Riparian 1.05 1.05 0.03

Third Runway Embankment 15.74 11.03 1._..22

Total 111.08 14.83 10.23

NET CHANGE=: -4.5 acres -4.0%

Walker Creek Basin

Wetland 43 33.43 0.00 0.00

Wetland 44 3.08 0.54 0.28

Miscellaneous " 0.99 0.99 0.00

Total 37._ 1_3 0.28

NET CHANGEa: -1.25 acres -3.3%

Des Moines Creek Basin

WSDOT Wetland B 6.60 0.00 0.00

Bow Lake Wetlands 25 0.00 0.00

SASA Area 7.22 2.95 0.17

Borrow Areas 24.24 1.04 0.00

Tyee Valley Golf Course 38.51 0.07 0.00

Total 101.57 4.06 0.17

NET CHANGEa: -3.89 acres -3.8%

TOTAL 250.15 20.42 10.68

NET CHANGE -9.74 acres -3.9%

a Estimates of changes exceed actual changes, because they do no include riparian wetlands outside the project area,
wetlands at the mouths of Miller, Walker, and Des Moines Creeks, or other wetlands that are likely to be present on

undeveloped or developed areas. See Tables 4.1-2 and 4. I-3 in Section 4 for a summary of the mitigation planned to
compensate for wetland functions associated with these changes.
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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

rexluimments of FEMA, FAA, Ecology, King County, and the City of SeaTac. Floodplain
development standards prohibit any reduction in the lO0-yr floodplain or base flood storage volume.
Compensatory mitigation is required for any proposed filling of the 100-yr floodplain 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 will 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 ft 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.

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 156thWay. 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 will 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 are expected to
increase flooding and erosion, and 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 avoided by routing runoff to the 1WS through an established drainage system. Such
spills do not enter the stormwater system, and thus do not discharge to wetlands, streams, or other
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surface waters. Emergency fuel spills that occur outside the fuel handling areascould enter the
stormwaterdrainagesystem (SDS), where they can be controlled and treatedthroughemergency
actions.

In the Miller Creekbasin,MasterPlan Updateimprovementprojectswill result in a net increaseof
105.6 acres1°of impervious surfacearea, increasingthe overall impervious area in the basin by
about 1 percent above theexisting baseline condition (about 23 percent of impervious surface
[Parametrix 2000a, 2001a]'). 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 will resdt in an increase of 128.2 acres of impervious surface, increasing the overall
impervious area in the basin by about 4 percent above the existingbase condition (approximately32
percent impervious [Parametrix 2000a, 2001a]). A total of 417 acres will drain to the IWS under
futureconditions.

The new impervious surfaces could increase stormwaterrunoffrates (FAA 1996) and volumes.
Unless mitigated, changes in runoff are expected to increase flooding and erosion and degrade
instream habitat and water quality in Des Moines and Miller Creeksdownstreamof stormwater
inputs fromthe improvedareas. Chinooksalmon(Oncort_chus tshawytscha) criticalhabitatin the
estuaries of Miller and Des Moines Creeks will not be directly altered by runoff from new
impervious surfaces in the Master Plan Update improvements. In addition, existing hydrologic
impactsfromexisting impervioussurfaces will be mitigated.

The impacts of these actions are furtherdiscussed in the project EnvironmentalImpact Statement
(EIS) and Comprehensive Stormwater Management Plan (Parametrix2000a, 2001a). Withoutthe
proposedmitigationidentifiedin Section 6.1 of this report,this new impervious surfacecouldcause
increasedflooding,erosion,and habitatand waterqualitydegradationin the Miller and Des Moines
Creekwatersheds. The Comprehensive Sto_rvvater Management Plan summarizesthe 1994 base
watershed drainage area conditions and future conditions for Miller and Des Moines Creeks
(Parametrix2000a, 2001a).

_0The net change in imperviousarea includes a reductionof approximately50 acres of imperious surfaces (s_ts,
driveways, and rooftops) that will result when existing houses and streets are removed in the acquisition area.
Demolition in th¢_ areas is ongoing andis expected to be complet_ by 2002. Over 75 acresof the acquisitionareais
_vd as on-site mitigation.
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4. SUMMARY OF MITIGATION, MONITORING,
MAINTENANCE, AND CONTINGENCIES

This section provides an overview of the mitigation, performance monitoring, maintenance, and
contingency actions incorporated into the Master Plan Update improvements to mitigate adverse

project impacts to wetlands, streams, floodplains, and drainage channels. In addition, the Port has
made extensive efforts throughout the Master Plan Update planning process to avoid, minimize, and
rectify, as well as compensate for, adverse impacts.

The mitigation strategy (summarized in Section 4.1) focuses on compensatory mitigation actions to
replace wetland and stream functions impacted by the Master Plan Update improvements
(Parametrix 2001b). Key elements of the compensatory mitigation plan are targeted at restoring
functions on-site and include sediment and nutrient retention (water quality), organic carbon
production and export, surface water storage (floodwater detention and storage), and aquatic habitat
functions (e.g., instream aquatic habitat and riparian habitat), as discussed in Section 4.1.

Section 4.2 discusses how mitigation sites and the beneficial ecological functions to be established
on them will be protected in the long term. This section describes the establishment and
enhancement of protective buffers, the adequacy of buffers to protect the desired functions from
potential impacts, and long-term protection by establishing restrictive covenants.

The Port's mitigation plans include enforceable performance standards (Sections 5.1, 5.2, and 7)
and a long-term monitoring plan, described in Section 4.2. Monitoring and evaluation of the
projects against these performance standards will allow the success of 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 adaptive management
approach that the Port will use to evaluate performance of the mitigation site and implement
contingency measures if performance standards are not met. In addition, Section 4.3 summarizes
the monitoring methods to evaluate hydrology, vegetation and wildlife habitat on the mitigation
sites, the monitoring and control of hazard wildlife (USDA 2000), and an integrated weed
management strategy for managing invasive non-native plant species.

Mitigation types proposed by the Port in this mitigation plan meet the mitigation criteria defined by
ACOE (2001) in Regulatory Guidance Letter (RGL) 01-1. These mitigation types include:
establishment (at Auburn); restoration-rehabilitation (on-site and at Aubum); restoration-re-
establishment (on-site); enhancement (on-site and at Aubum); and protection (on-site).

4.1 MITIGATION STRATEGY

The primary strategy for mitigating natural resource impacts was to design the least damaging
practical alternative to avoid and minimize wetland and stream impacts. Where impacts to wetlands
and streams were found to be unavoidable, compensatory mitigation is proposed such that there is
no net loss of wetland functions or area. The functions targeted in the design of the mitigation
projects, were based on the functions impacted by wetland loss (see Parametrix 2001b) and by
designing the mitigation sites with the habitat or other attributes required to provide the desired
ecological functions.
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The mitigation plan also proposes mitigation areas in excess of impact areas to account for the
temporal losses of wetland function (losses of function over time) from both temporary and
permanent impacts. The potential uncertainty in mitigation success is also recognized by the
increased acreage of mitigation? _ The comprehensive approach that the Port has taken to avoid,
minimize, rectify, and compensate for impacts to wetlands and aquatic resources is summarized in

Table 4.1-1, Figure 4.1-1, and Figure 4.1-2. The compensatory wetland and stream mitigation
projects are summarized in Table 4.1-2. 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. Therefore, most mitigation for impacts to wetland, stream,
and floodplain functions are on-site and in-kind, occurring within the Miller and Des Moines Creek
basins.

On-site mitigation actions in WRIA 9 are summarized in this Section 4.1.1, and described in detail

in Section 5 (for aquatic habitat, floodplain, stream, and wetland restoration) and Section 6 (for
water quality and water quantity). Off-site wetland mitigation in WRIA 9 is proposed to replace
avian wildlife habitat and is summarized in Section 4.1.2, and described in detail in Section 7.

Mitigation for the loss of ecological functions provided by wetlands unavoidably impacted meets or
exceeds requirements to mitigate for lost wetland area and functions (Table 4.1-3 and Table 4.1-4).
In Miller and Des Moines Creek basins, the Port proposes to restore and enhance non-avian habitat

wetland functions on over 34.3 acres of wetlands and aquatic habitat, providing mitigation for
impacts to 18.37 acres. Buffers associated with restored streams and wetlands in the basin will total

approximately 55 acres. 12 Off-site 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
creating approximately 15.9 acres of forest and buffer habitat.

Additional mitigation to replace ecological functions will be provided in the form of funding for
stream enhancement and provision of extensive buffers and on-site water quality and water quantity
controls on stormwater 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.

_ The uncertainty in the ultimate success of the mitigation projects is greatly reduced by careful design that is based on
several years of observations of mitigation site conditions. Uncertainties are further reduced by requirements for a 15-
year monitoring period, identification of enforceable performance standards, planning of contingency options, and an
adaptive management approach to monitoring the projects.

12The size and adequacy of the buffers proposed to protect existing and proposed functions at mitigation sites are
discussed in Section 4.2 and as part of the detailed description of each project.
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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 feasible, permanent stormwater detention ponds in uplands. Avoid
excavation within 50 ft of Category II and Ill wetlands in Borrow Area 3.

Avoid wetlands in Borrow Area 1 where practical.

Construct retaining walls at the northwest end of the runway to reduce impacts to
Miller Creek and Category II wetlands (Wetlands 8, 9, and A1) located at the north
end of the project.

Install a retaining wall near the west-central portion of the embankment to reduce
impacts to Category 11Wetlands 18 and 37 and avoid relocating a second segment of
Miller Creek.

Minimize the impact by Place a retaining wall near the southwest end of the runway to reduce impact to a
limiting the degree or Category il wetland (Wetland 44).

magnitude of the action. Design Borrow Areas 1 and 3 with a 150- to 200-ft setback from Des Moines Creek
to minimize potential impact to the stream 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
restoring the affected construction. These disturbed areas will be restored to pre-construction conditions
environment.

Reduce the impact over Establish and enhance a 100-fi average (minimum 50-ft) forested buffer on both
time by preservation and banks of Miller Creek to reduce potential construction 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 oftbe embankment (Hart Crowser 2000c, 2001b; Appendix Q).

Provide water quantity and water quality mitigation to protect aquatic habitat in
Miller Creek from stormwater impacts during operation.

Reduce temporal losses from construction by adding additional mitigation (Wetland
A17).

Compensate for the impact Restore the Vacca Farm wetland/floodplain area, including fill removal, creating
by replacing, enhancing, or new floodplain, restoring wetland hydrology and vegetation, and providing
providing substitute protective buffers.

resources. Restore and enhauce Miller Creek instream habitat in the Vacca Farm area.

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

Enhance instream habitat and place LWD in Miller Creek and enhance adjacent
riparian buffers between Vacca Farm and Des Moines Memorial Drive.

Enhance wetlands along Miller Creek within the 100-ft 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 4.1-1. Summary of mitigation actions and their relation to National Environmental Policy Act, State
Environmental Policy Act, and Clean Water Act mitigation sequencing requirements (continued).

Mitigation Requirement Proposed Mitigation Action

Restore wetlands on the Tyee Valley Golf Course, including restoring wetland
vegetation to reduce wildlife hazards and improve water quality.

Restore and enhance wetlands, buffers, and Miller Creek at the Des Moines Way
Nursery site.

Reduce temporal losses by providing wetland additional enhancement as mitigation
for temporary impacts.

Enhance aquatic habitat in Des Moines Creek by restoring a 100-fi-wide
forest/shrub 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 and Des Moines
Creeks.

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

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

Monitor stormwater runoff for compliance with National Pollutant Discharge
Elimination System (NPDES) requirements.

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 support relocated South 154 t_Street and avoid permanent
taking a certain action or fill in Wetlands 3 and 4.

parts of an action.

Minimize the impact by Construct retaining walls to support relocated South 154thStreet 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 TESC facilities and provide
restoring the affected additional mitigation (Wetland A17) to reduce temporal losses.
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, enhancing, or quality functions.

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

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

appropriate corrective Monitor mitigation projects for compliance with performance standards and 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 Temporary impacts to Des Moines Creek and Wetland 52 are not anticipated.
parts of an action.
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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 (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 groundwater discharge functions.
magnitude of the action.

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

Rectify the impact by Restore potential temporary impacts 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 Construct replacement wetlands for wildlife habitat (greater than 10,000 ft from the
resources, airport runways at the Auburn site).

Enhance and restore a 100-ft-wide forest/shrub buffer 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.

appropriate corrective Monitor mitigation projects for compliance with performance standards and other
actions, permit conditions.

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

Avoid the impact by not Redesign development areas within Borrow Areas 1and 3 to avoid excavation of 12
taking a certain action or wetlands (Wetlands B 1, B4, B5, B6, B7, B9, B I0, B 15a, B 15b, 29, 30, and 48).
parts of an action.

Minimize the impact by Establish a 150- to 200-fi buffer between Borrow Area 1 and Des Moines Creek to
limiting the degree or avoid impacts to stream hydrology and riparian buffers.

magnitude of the action. Follow a TESC Plan to eliminate siltation reaching 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 direct surface water runoff and groundwater seepage to
wetlands near borrow areas, and minimize and avoid indirect hydrology impacts.

Reduce the impact over Maintain BMPs throughout the operating period to ensure adjacent wetlands will be
time by preservation and protected from adverse construction-related activities.

maintenance actions during Preserve wetlands and buffers adjacent to Borrow Area 3.
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-fi-wide forest/shrub buffer along Des Monies Creek to enhance
resources, aquatic habitat.

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

Monitor the impact and take Monitor Wetlands B 1, B4, B5, B6, B7, B9, B 10, B 15a, B 15b, 29, 30, and 48 for
appropriate corrective potential indirect impacts to wetland hydrology from excavation activities.

actions. Monitor stormwater runoff and TESC for compliance with NPDES requirements.
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Table 4.1-3. Snmmary of wetland mitigation credit for Seattle-Tacoma International Airport Master Plan Update
improvements. (All impacts and mitigation occur in WRIA 9.)

Mitigation Mitigation Area (ac) Mitigation Credit

ON-SITE

Wetland Restoration - Credit ratio 1:1

Remove Fill Adjacent to Lora Lake 1.00 1.00

Remove Fill at Des Moines Way Nursery Site 2.00 2.00

Remove Fill at Wetland A17 0.30 0.30

Vacca Farm (prior converted cropland and other upland) 6.60 6.60

TemporaryImpacts 2.05 2.05

Subtotal 11.95 11.95

Wetland Enhancement- Credit ratio 1:2

Des Momes Way Nursery 0.86 0.43

Vacea Farm (Farmed Wetland, Other Wetlands, l.xn'aLake) 5.70 2.85

Wetlands in Miller Creek Wetland and Riparian Buffer 10.25 5.12

Tyee Valley Golf Course 4.50 2.25

Wetland in Des Momes Creek Buffer 1.01 0.51

Subtotal 22.32 11.16

Buffer Enhancement- Credit ratio 1:5

Miller Creek Buffer, South of Vacea Farm 40.86 8.17

Vacca Farm 4.58 0.92

Lora Lake 1.81 0.36

Tyee Valley Golf Course Mitigation Area Buffer 1.57 0.31
West Branch Des Moines Creek Buffer • 3.38 0.68

Des Moines Way Nursery 2.73 0.55

Subtotal 54.93 10.99

Preservation - Credit Ratio 1:10

Borrow Area 3 Wetland 2.35 0.24

Borrow Area 3 Buffer 21.20 2.10

Subtotal 23.55 2.34

Total On-Site L b112.75 36.44

OFF-SITE

Wetland Creation c - Credit ratio 1:1

Forest (17.20 acres), shrub (6.0 acres), emergent (6.20 acres), and open 29.98 29.98
water (0.60 acres)

Wetland Enhancement - Credit ratio 1:2 19.50 9.75

Buffer Enhancement - Credit ratio 1:5 15.90 3.18

Total Off-Site 65.38 42.91

TOTAL 178.13 79.35

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

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

c Based on maps of hydric soils, mitigation can be also characterized as restoration.
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Table 4.1-4 Wetland acreage impacts and mitigation by wetland function.

On-Site* Auburn

Function Impactb Acres Credit Acres Credit Comment

Resident/ 8.6 74.60 30.42 - On-site mitigation includes mitigation for direct
Anadromous Fish impacts to Miller Creek and indirect impacts that

may occur through alteration of riparian and
hydrologically connected wetlands. For the

' • Miller Creek enhancement areas, buffer
averaging areas greater than lO0-feet from Miller
Creek were excluded from providing-this
functio_

Passerine Birds 14.9 65.38 42.91 On-site mitigation credit is not sought for this
function due to potential wildlife nannasement
actions.

Waterfowl 1.9 6.80 6.80 On-site mitigation credit is not sought for this
function due to potential wildlife management
actions.

Amphibians 9.8 87.05 31.95 65.38 42.91 The Lora Lake shoreline restoration, restoration
at the nurserysite, _e_oving human uses, and
establishing native plant communities provided
by the on-site mitigation will provide habitat for
several species.

Small Mammals 13.2 87.05 31.95 65.38 42.91 Wetland restoration and enhancement,
eliminating human uses, and establishing native
plant communities provided by the on-site
mitigation will provide habitat for several species.

Exports Organic 10.9 87.05 31.95 On-site mitigation includes increasing production
Matter and quality of organic matter in wetlands and

riparian areas through restoration and
enhancement. Maintenance actions that remove

organic matter from wetlands, sU_ams, and
buffers will also be removed.

Ground Water - Impacts to this function, provided by slope and
Exchange riparian wetlands (13.6 acres), are avoided by

project design and by low flow augmentation.

Flood Storage 4.6 4.6 4.6 25 25 This function is mitigated on-site by new flood
storage at Vacca Farm and by stormwater
detention facilities that are designed to maintain
or decrease peak stream flows during flood
events.

Nutrient/Sediment 16.3 87.05 31.95 65.38 42.91 In basin mitigation for this function is provided
Trapping by wetland restoration and enhancement and by

the changes in land use that convert pollution
generating land uses in mitigation areas to native
vegetation. The retrofitting of existing pollution
generating surfaces with BMPs for water quality
treaunent also improve water quality of runoff.

a Preservation of wetland and buffer near Borrow Area 3 is excluded from this table.
b

Functional ratings for Wetlands that exceed low are included in these values.
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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 fl 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 is to be created within 10,000 fl of the airfield as part
of this mitigation plan. As explained in this plan, on-site mitigation is planned to reduce certain
existing wildlife hazards to comply with FAA mandates regarding wildlife attractants near airports.
Thus, on-site mitigation focuses on providing aquatic habitat enhancements for fish, amphibians,
and invertebrates when such can be accomplished without increasing waterfowl use. On-site
mitigation also replaces flood storage functions impacted and enhances the biological and physical
functions of riparian areas near Miller and Des Moines Creeks. These areas will provide small
mammal and song bird habitat, though this is not their primary purpose.

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 (1997c) and Advisory Circular 150/5200-33 and RGL 01-1 (ACOE 2001)
regarding wildlife attractants and mitigation near airports.

4.1.1 On-Site Mitigation

Following the recommended preference for on-site 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. On-site 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 (see Table 4.1-2 and Figure 4.1-3) have been developed in direct response to agency
guidelines for on-site 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 1.5-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
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uses (Parametrix 2000a, 2001a). Increased impervious surfaces have resulted in increased runoff
rates and volumes, which have contributed to erosion and down cutting in high-energy reaches and
increased sedimentation and habitat degradation in low-gradient reaches (FAA 1996; KCSWM

1994). Runoff from residential, commercial, and agricultural areas has increased input of sediment,
nutrients, and pollutants to the stream. 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.

The natural channel morphology of Miller Creek has been altered, particularly in reaches above
South 160thStreet. Extensive areas of the channel have been armoredwith riprap or retaining walls,

and dredged or straightened to protect property adjacent to the stream or to drain land for
agricultural uses. 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 of 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 degraded water quality and biotic integrity in much
of the basin.

To replace functions impacted by 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 base flow functions 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.
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In addition to these projects, the Port will establish watershed trust funds to promote 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 axe designed to mitigate 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,
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 turf grass wetland
with a native shrub wetland at the Tyee Valley Golf Course, adjacent to Des Moines Creek.

• Enhance water quality and fish habitat, and restore stream conditions in Des Moines Creek
by establishing a forested buffer along at least 1,600 linear feet of the west branch of Des
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 promote local stream
restoration projects in the Des Moines Creek basin.

4.1.1.3 On-site Stormwater Mitigation

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

On-site stormwater facilities will be constructed in Miller, Walker, and Des Moines Creek basins at
14 separate locations and provide approximately 344 acre-ft 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
Comprehensive Stormwater Management Plan (Parametrix 2000a, 2001a).

Stormwater Detention Based on Higher Stormwater Standards

Detention storage provided for Master Plan Update improvement projects will exceed that normally
required by local regulations, and result in additional mitigation of stormwater impacts from project
areas, including reduced peak stormwater runoff impacts on Miller, Walker, and Des Moines
Creeks.
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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 in 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 Miner, Walker, and Des Moines Creek basins are
based on the Level 2 flow control.

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 where practicable.

Water Oualitv Mifieation

The STIA Master Plan Update improvement projects are not expected to impact existing water
quality because:

• The quality of STIA runway stormwater has been shown to be comparable to or better than
regional urban stormwater.

• In contrast to existing land uses, all Master Plan Update improvements will be served by
BMPs in compliance with the Stormwater Management Manual for Western Washington
(Ecology 2001b) (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; and suspended solids and litter carried in
urban runoff. They also receive increased levels of phosphorus and nitrogen from fertilization of
landscaping or cultivated areas. These impacts are typical of an urban environment supporting an
assoitment 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, 2001a).

4.1.2 Off-Site Mitigation

Off-site mitigation is proposed because FAA regulations generally prohibit the siting of potential13
wildlife attractants (including wetland mitigation) within 10,000 fi of active runways. The Port

13For the Master Plan Update, FAA has specified off-site wetland mitigation as a requirement of Federal funding (FAA
1997a).
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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-ft exclusion area for wildlife habitat mitigation. Areas within these two watersheds that
are more than 10,000 ft 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 65-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 forested wetland, 6.0 acres of shrub
wetland, 6.2 acres of emergent wetland, 0.60 acre of open water habitat will be created or restored.
On about 19.5 acres of emergent wetland dominated by non-native pasture grasses, native wetland
forest communities will be 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. Replacing habitat currently dominated
by pasture grasses with native forested, shrub, and emergent wetland plant communities will
enhance wetland functions in existing wetlands.

4.2 ECOLOGICAL FUNCTIONS PROVIDED BY THE MITIGATION

The mitigation sites have been designed to replace and enhance the ecological functions provided
by wetlands and streams impacted by the MPU projects at STIA. Mitigation also includes the
establishment and enhancement of protective buffers where none are present today. The
establishment and enhancement of these buffers at the on- and off-site mitigation areas improve the

ecological condition above baseline (or pre-project) conditions, as the buffer areas are currently
developed or otherwise degraded by various land uses. The specific functions replaced at each of
the mitigation sites are discussed below. The value of the buffers in protecting ecological functions
of the mitigation sites is also discussed below.

4.2.1 Vacca Farm Restoration and Miller Creek Relocation

Mitigation at this site focuses on replacing the Miller Creek stream channel, replacing riparian
habitat functions, replacing lost floodplain functions, improving water quality functions, improving
organic matter export functions, and reducing the habitat value of the area to waterfowl and flocking
birds. These functional changes will be achieved as described in the following paragraphs:

• Fish and Aquatic Habitat
The new stream channel will provide improved fish and other aquatic habitat because it is
designed with a number of beneficial features to cutthroat trout and other organisms that are
lacking in the present stream (see Appendix K). The primary characteristics provided by the
design are LWD, woody riparian vegetation, and substrate variability. Each of these features
will enhance fish and aquatic habitat. Increased amounts of woody riparian vegetation will
result in increased shade, allochthonous inputs (food sources in the form of coarse particulate

organic matter [CPOM] and terrestrial invertebrates), and sources of woody debris. Increased
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LWD generally provides habitat complexity, including small plunge pools, fish cover,
invertebrate substrates, variable water depths and velocities, etc. These conditions will provide
nesting, resting, and forage habitat for fish and other aquatic life. Increased streambed
variability in the form of gravel, wood, and CPOM will also increase the diversity of
invertebrate habitat. [Note that the role of LWD and riparian conditions on aquatic systems is
extensively reviewed in Allen (1995), Bisson and Bilby (1998), Bisson et al. (1987), Gregory et
al. (1986), Harmon et al. (1986), Hershey and Lamberti (1998)].

The shallow water along the margin of Lora Lake will be improved aquatic habitat compared to
existing conditions. The replacement of fill, lawns and riprap coupled with restored wetlands,
and plantings of riparian tree and shrub vegetation will improve aquatic habitat by providing

shade and organic matter input (woody debris, leaf matter, and insects) that will support fish and
other aquatic life.

• Amphibian Habitat
In Puget Sound, amphibian species using non-flooded wetland and riparian areas typically
prefer habitats dominated by woody plant communities (Brown 1985; Johnson and O'Neil
2001; Kauffman et al. 2001; Rose et al. 2001). Thus, converting farmland to shrub and forested
wetlands and buffers will improve habitat conditions for amphibians. The restored floodplain
wetlands will provide habitat for adult amphibians and breeding habitat (logs and forest soils)
for species that breed in non-aquatic habitat (e.g., red-backed salamander, ensatina). The
mitigation site will also improve amphibian dispersal because of the new South 154th Street
bridge that will span the floodplain of Miller Creek, and removal of the existing bridge, which
prevents movement of amphibians through riparian areas. The mitigation will also improve
connections to upstream, forested wetlands (Wetlands 1 through 9).

The removal of riprap and fill from the margin of Lora Lake will and provide breeding habitat
for amphibians that require surface water for breeding. Removing fill and restoring shrub
wetlands along the lake margin will provide non-aquatic habitat for amphibians.

• Small Mammal Habitat
Planting of vegetation in riparian areas and restoring wetlands will improve habitat for small
mammals by creating a diversity of forage and cover habitat for them. Logs and woody
vegetation added to the site will provide denning and forage areas (Brown 1985; Johnson and
O'Neil 2001; Kauffman et al. 2001; Rose et al. 2001). The new South 154thStreet bridge and
demolition of the existing bridge will improve habitat connectivity for small mammals, because
the new bridge will span the floodplain and allow unimpeded passage of small mammals. The
restoration also improves habitat connectivity to Wetlands 1 through 9 that are located north and
east of the site.

Removal of fill and restoration of shrub wetlands along the margin of Lora Lake will provide
small mammal habitat for wetland and non-wetland dependent species.

• Nutrient Retention and Sediment Trapping (Water Quality)
The new channel is designed to have overbank flow during the l-year and higher storm events.

Smaller storms will flood portions of the floodplain through backwater flooding. In each case,
floodwater flows into shrub and forested riparian areas will promote sediment trapping and
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retention of nutrients in the restored wetland (see Mitsch and Gosselink 2000 and Belt et al.

1992). In the riparian wetlands, planting woody vegetation will allow this function to occur at
higher levels than currently exists on the farmland or lawn areas (adjacent to Lora Lake). The
replacement of herbaceous vegetation with woody plant communities would promote storage of
nutrients in organic matter (wood) which decomposes slower than herbaceous vegetation
(Harmon et al. 1986). Removal of farming and residential land use activities will remove
activities that degrade water quality (Homer et al. 1994; Los Angeles County Department of
Public Works 2000; Steur et al. 1997; Bannerman et al. 1999; Minnesota Pollution Control

Agency 2000).

• Organic Matter Export
The new channelisdesignedtohaveoverbankflowduringtheI-yearandhigherstormevents.

Smallerstormswillfloodportionsof the floodplainthroughbackwaterflooding.As
floodwatersrecede,exportofdissolvedandparticulateorganicmatterfromthefloodplaintothe

streamislikely,andwilloccurathigherlevelsbecausegreateramountsandtypesoforganic
matter(leaves,twigs,branches,etc.)willbeon siteandavailableforexport.

Replacing of grass-dominated riparian plants adjacent to the stream and Lora Lake with native
woody riparian vegetation will increase the amount and diversity of organic matter (i.e., readily
decomposable leaves and woody debris that is slower to decompose) available to the stream and

aquatic habitat of Lora Lake.

The high productivity expected in forest and shrub wetlands will result in accumulations of
organic matter in the saturated soil of the restored wetland. Groundwater movement through the
site and flooding will transport dissolved organic matter to Miller Creek (Fieberg et al. 1990;
Emmet et al. 1994; Dosskey and Bertseh 1994). Placement of logs in Miller Creek and
development of a natural riparian zone will help trap organic debris in the stream channel
(Bisson and Bilby 1998; Speaker et al. 1988; Bisson et al. 1987), where it will be available for
processing by aquatic invertebrates, thus benefiting the food chain.

Removal of plowing and soil drainage systems will reduce the potential loss of peat soils
through oxidation, which occurs in better-drained soils (Ford 1993). Restoring natural
hydrology and natural plant communities will provide a carbon cycle where greater amounts of
organic matter decomposes anaerobically with subsequent export from the site as dissolved
organic carbon, and accumulation on-site as organic soil.

• Groundwater Exchange
The mitigation area is predominantly a groundwater discharge area (as indicated the historical
presence of peat soils (Rigg 1958; Paulson 1953). Enhancement activities will not alter this

hydrology pattern. Restoration as wetland, including removal of some agricultural drainage
systems, would reduce the velocity of some groundwater that moves across the site.

• Flood Storage
The Vacca Farm mitigation site is designed to replace floodplain filled by the project (8,500
cubic yards) and provide a small net increase (9,600 cubic yards). The overall significance of
the wetlands and farmland in providing this function will not change.
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• Waterfowl Habitat

As directed by FAA, waterfowl habitat functions are not proposed at this mitigation area. The
current farmland will be planted with trees and shrubs to provide a complete canopy cover that
will prevent ground foraging by waterfowl. Additionally, while portions of the site will flood
during 1-year and greater storm events, the presence of standing water on the site will be for a
short duration and obscured by vegetation. Thus, it will not attract wildlife.

The pond margin along Lora Lake will be modified to reduce use by waterfowl. Replacing
lawns with riparian tree and shrub vegetation will eliminate forage and resting areas used by
waterfowl.

• Passerine Bird Habitat
Planting tall shrubs and trees on the site will reduce foraging by flocking birds. The plant
species to be planted do not provide direct food sources (i.e., fruits, nuts, seeds, berries, etc.) for
avifauna. The vegetation will produce insects that a variety of passerine birds will forage upon.
The combination of these elements will limit bird use, and shift use from flocking birds to forest

species. Planting trees and shrubs around Lora Lake could increase forage opportunity for some
birds such as kingfisher.

4.2.2 Miller Creek Buffer Wetland Enhancement

Enhancing the riparian zone along Miller Creek, including the enhancement of instream habitat,
buffers, will provide the following functions:

= Fish and Aquatic Habitat
The instream enhancements will improve habitat for fish and other aquatic organisms because
of the new beneficial features that will be added to the stream that are currently lacking. The

primary features provided are LWD, woody riparian vegetation, substrate variability, and
removal of riprap. Each of these features will enhance fish and aquatic habitat (see Cederholm
et al. 1997). Increased amounts of woody riparian vegetation will result in increased shade,
allochthonous inputs (food sources in the form of CPOM and terrestrial invertebrates), and
sources of woody debris. Increased LWD generally provides habitat complexity, including
small plunge pools, fish cover, invertebrate substrates, variable water depths and velocities, etc.
These conditions provide nesting, resting, and forage habitat for fish and other aquatic life.
Increased streambed variability in the form of gravel, wood, and CPOM will also increase the
diversity of invertebrate habitat. Removal of riprap will provide more natural channel banks
that improve invertebrate habitat and forage areas for fish. Buffer enhancement will increase
the types and amounts (terrestrial insects, plant detritus, etc.) of organic matter inputs to the
stream, thus increasing forage resources for fish and invertebrates. The role of riparian
conditions and LWD on aquatic systems is extensively reviewed in Allen (1995), Bisson and
Bilby (1998), Bisson et al. (1987), Gregory et al. (1986), Harmon et al. (1986), Hershey and
Lamberti (1998), Harmon et al. (1986), and Lassettre (1999).
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• Amphibian Habitat

The wetland and buffer enhancements that replace lawns and homes will improve conditions for
amphibians by enhancing vegetated habitat in riparian wetlands. This enhancement will provide
improved habitat for adult terrestrial amphibians. Improved habitat for terrestrial breeding
amphibians (e.g., red-backed salamander, ensatina) will be provided by increased amounts of
forest vegetation and woody debris in the Miller Creek buffer and riparian wetlands (Brown
1985; Johnson and O'Neil 2001; Kauffinan et al. 2001; Rose et al. 2001). The mitigation site

will also improve amphibian dispersal because of improved connections to habitat at Vacca
Farm, Lora Lake, and other riparian wetlands.

• Organic Matter Export

Replacing grass-dominated riparian areas with native woody riparian vegetation will increase
the export of organic matter to the creek. In many places, lawn vegetation will be replaced with
tree and shrub vegetation. The higher productivity and greater structural diversity expected in
the riparian wetlands will increase the amount and diversity of organic matter (i.e., insects,
leaves, branches, trees, etc.) reaching the stream. Accumulations of organic matter in the
saturated soil and increased export to the stream as detritus and woody debris or as dissolved
carbon are likely to occur. Where riparian vegetation consists of blackberry, its replacement
with a multi-storied forest and shrub canopy will also increase the type and diversity of organic
matter reaching the stream.

Placing LWD in the stream channel and removing residential land uses, as part of mitigation,
will result in restoration of natural patterns of .organic matter storage and cycling in the stream
channel (Bisson et al. 1987; Harmon et al. 1986). For example, under residential land use, many
residents clear the riparian buffer of trees or shrubs, reducing delivery of organic matter to the
stream channel. When trees or branches do fall into the creek, they are typically removed by the
landowner. Removing these logs and branches prevents trapping of organic matter in the
channel, and promotes its conveyance downstream. Placement of logs in the stream as
mitigation will promote trapping and storage of organic matter in the mitigation site, where its
ultimate decomposition will benefit aquatic organisms.

Groundwater movement through the riparian wetlands will transport dissolved organic matter
(Ford 1993) to Miller Creek. Removing artificial bank armoring and placing in-channel woody
debris will improve overbank flow in some sections. This overbank flow, coupled with
overhanging riparian vegetation, will provide additional sources of organic matter export into
the stream channel. Where riparian wetland vegetation is currently pasture or blackberry,
planting tree and shrub communities will increase the amount and diversity of organic matter
available to the stream and wetlands.

• Nutrient Retention and Sediment Trapping (Water Quality)

Water quality functions of the buffer and riparian wetlands will improve for several reasons.
Many impacts to wetlands and the stream will be removed as a result of the project and
mitigation. For example, several dozen houses and buildings, lawns, driveways, etc. will be
removed from the mitigation area, thus removing features and land uses that contribute to the
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degradation of water quality (Homer et al. 1994; Los Angeles County Department of Public
Works; 2000; Stem"et al. 1997; Bannerman et al. 1999; Minnesota Pollution Control Agency
2000). Several septic systems will be removed from the mitigation area, as will one or more
horse pasture, which also contribute to degradation of water quality. Outside of the rm'tigation
area, removing streets and residential land use will reduce the amount of pollutant loading to the
wetland and stream system. Restoration of these disturbed areas will increase their capacity to
provide water quality functions by establishing natural nutrient cycling pathways.

• Groundwater Exchange

The mitigation area is a predominantly groundwater discharge area and enhancement activities
will not alter this hydrology pattern (Hart Crowser 2000c; Pacific Ground Water Group2000,
2001). Design of the embankment and the hydrologic function of the embankment will protect
thisfunction.

* Small Mammal Habitat

Planting riparian vegetation in riparian areas and restoring wetlands will improve habitat for
small mammals by creating a diversity of forage and cover habitat for them. Increased woody
vegetation and debris will provide denning and forage areas (Brown 1985; Johnson and O'Neil;
2001; Kaufinan et al. 2001; Rose et al. 2001). The new 154th Street bridge and demolition of
the existing bridge will improve habitat connectivity for small mammals using the Miller Creek
buffer.

s Passerine Bird Habitat

The buffer plants will provide limited direct food sources (i.e., fruits, nuts, seeds, berries, etc.)
for avifauna, but will produce insects that a variety of passerine birds forage upon. While not a
specific goal of the mitigation, the increased amounts of woody and forest vegetation will
provide additional and improved habitat for forest-dwelling bird species.

Buffering Miller Creek and associated riparian wetlands with 100-ft average buffers will improve
the function of the stream compared to baseline. For most functions of concern, the buffers will
ameliorate temperature control and provide/protect instream habitat. The 100-ft buffer width, in
some locations, 14is somewhat less than the width that would maximize recruitment of large woody
debris (Table 4.2-1). At this width, some reduction in delivery of woody debris to the stream
compared to a mature forested buffer in an undisturbed area will occur, t5 Delivery of wood above
the current baseline will be substantial because much of the buffer is currently landscaped and
homeowners remove woody debris.

14In many locations,thecombinationof forestedriparianwetlands,buffer-averagingareas,and 100-ftstreambuffers
exceedwidthsreco-uaaiendedforthisfunction.Wherebuffersare lessthan recommendeddistances,hazardtreescanbe
cut to fallintothebufferto supplementdeliveryofwoodtobuffersandcreeks.

ts In manyareas,trees areabsentfrom areasfartherthan 100Rf_omthe stream(the bufferaveragingapproachhas
incorporatedseveralforestedareasbeyondthe 100-flbufferintothe mitigation).Sincethese areascunentlylacktrees,
thereductionof this functionwill occurinfutureyears,whenplantedtreeshavegrownto heightsgreaterthan100ft.
Thiscouldoccurafter50 to75years.
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Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef 11997]).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

Water Temperature Control

60-80% shading 35 to 125 Brazier et al. 1973 The 100 ft vegetated buffer would

35 to 120 Johnson and Ryba 1992 provide fidl shade of the narrow stream
channels and thus provide water

39 Corbett and Lynch 1985 temperature control function. In limited
49 to 100 Hewlett and Fortson 1982 areas where the buffer is reduced to 50 tL

59 Moring 1975 full shading is also expected to occur
because of the dense multi-layered

50-100% shading 60 to 125 U.S. Forest Service et al. planting approach.
1993

Since several buffer areas are currently
100 Lynch etal. 1985 disturbed, shading will increase over
100 Beschta et al. 1987 time, and is not currently optimal in all

100 Johnson and Ryba 1992 locations.

100 to 141 Jones et al. 1988

80% shading 151 Steinbhims et al. 1984

Large Woody Debris

100 Murphy and Kosld 1989 The mitigation places a substantial

103 Bottometal. 1983 amount of LW'D in the stream at
construction. The stream buffer

148 Harmon etal. 1986 mitigation will substantially improve
150 McDade et al. 1990 recruitment of LWD over existing

150 RobisonandBeschta 1990 conditions. When trees in the buffer
reach mature heights in 60 to 120 years,

165 Van Sickle and Gregory recruitment will be somewhat reduced (5
1990 to 15%) from levels expected if buffers

180 Thomasetal. 1993 were 150 ft. Recruitment could be

increased to natural levels (and
accelerated over time) by placing any
trees that have fallen outside the buffer

within the buffer and by felling hazard
trees reward toward the creek.

Filter Sediments

75% sediment 100 to 125 Karr and Schlosser 1977 This function will occur as a result of the

removal 100-ft average stream buffers. Where

90% of sediment 100 Johnson and Ryba 1992 buffers are reduced to a minimum of 50
removal at2% ft, the function will also be realized

grade because there will be no areas of bare
ground or erosion near the creeks.

Sediment 100 Erman et al. 1977; Mormg
removal et al. 1982; Lynch et al. Permanent and temporary stormwater

1985 management facilities and other BMPs
(which collect sediment from impervious

200 Terrell and Perfetti 1989 and construction surfaces) provide this
buffer function.
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Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef [1997]) (continued).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

50% deposition 289 G/lliam and Skaggs 1988

Effective control 200 to 300 Belt et aL 1992
ofnon-
channelized
sediment flow

Larger buffers to remove sediment axe
recommended for land use conditions that
are not relevant to the Master Plan

Update mitigation sites, such as
agricultm-al, forestland, mining, or other
land uses. Studies that iden_y buffer
needs in excess of 100 ft have not
considered TESC and extensive

stormwater management facilities to
control runoff.

Filter Pollutants

Nutrient 13 Doyleetal. 1977 The stream buffers are large enough to
reduction provide this function. They are generally

Minimum 33 Petersen et al. 1992 not intended to do so because BMPs and
the IWS route pollutants fiem pollution-

49 Castelle et al. 1992 generating surfaces through the

52 Jacobs and Gilliam 1985 stormwater management system for

Nutrient removal 66 Schultz et al. 1995 treatment. High levels of nutrient and

using the multi- chemical loading associated with
species riparian agricultural land uses will not occur.
buffer strip The larger buffers recommended for
system removal of nutrients, fecal coliform, and

Remove fecal 100 to 141 Jones et al. 1988 pesticides from agricultural land usa are
coliforms not relevant to the Master Plan Update

mitigation sites.
100 Grismer 1981

100 Lynch et al. 1985

Nitrates removed 100 Johnson and Ryba 1992
to meet drinking
water standards

Nutrient pollution 100 Ten'ell and Perfetti 1989
in forested

riparianareas

Nutrient removal 118 Young et al. 1980

Pesticides and 200 Terrell and Perfetfi 1989
animal waste

Nutrient pollution 600 Terrell and Perfetti 1989
in herbaceous or

cropland riparian
areas
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Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef [1997]) (continued).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

Erosion Control

Bank erosion 100 Raleigh et al. 1986 Full erosion control potential of the buffer
control will be realized. There are no high mass

wasting areas present in the stream
buffer. Specific mitigation is planned to
improve bank stabilityand natural

High mass 125 Cederholm 1994 channel morphology.
wasting area

Microclinmte Influence

In forested 200to 399 Cbenetal. 1990 These recommendations are made for
ecosystem old-growth forest ecosystems and are not

relevant to urban conditions found in the

Master Plan Update mitigation sites.

525 Harris 1984, Franldin and This function is lost from urban areas as

Forman 1987 there is no longer a forested ecosystem.
However, the stream buffer mitigation
willincreasethemicroclimateinfluence

ofthebufferaboveexistingbaseline.Itis

unlikely any negative impact to aquatic or
terres_al organisms will result.

Aquatic Habitat

Aquatic insects 100 Erman et al. 1977 This fimction will be fully realized where
Benthic 100 Ermanet al. 1977 100-ft buffers are present. In limited
invertebrates food areas, the function may be sub-optimal

supply due to 50-ft buffers. However, aquatic
habitat conditions at the mitigation sites

Macroinvertebrate 100 Newbold et al. 1980 will improve above baseline due to the
density instream and buffer enhancement

100 Gregory et al. 1987 projects, and buffer averaging is included

Riparian 100 Erman et al. 1977; Roby et to mitigate reduced buffer widths.
invertebrates al. 1977; Newbold et al.

1980

Brook trout 100 Raleigh 1982

Chinook salmon 100 Raleigh et al. 1986

Cutthroat trout 100 Hickman and Raleigh 1982

Rainbow trout I00 Raleigh et al. 1984

Reptile,sand I00 Rudolph andDickson 1990 The stream buffers, enhanced riparian
amphibians wetlands, buffer averaging areas, and

riparian wetland buffers will provide
suitable habitat for amphibian
populations. Habitat conditions will
exceed the baseline condition due to
enhancement of the stream and buffer.

Instream Habitat

Minimal 50 to 100 Johnson and Ryba 1992
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Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef [1997]) (continued).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

maintenance of
most functions

Mean Buffers a

Ten_'ramre Control (90 R ) Filter Sediments (138 ft)

Large Woody Debris (147 it) Filter Pollutants (78 ft)

Instzeam Habitat (50-100 ft)

a Where a range of values was reported in the literature, the median of that range was used to calculate a mean.

The enhanced buffer is expected to provide nutrient and sediment removal functions fi'om stream

water during high-flow conditions when portions of it flood. The buffer is not expected to perform
significant water quality treatment functions for urban runoff or runoff from adjacent uplands.
Urban runoff from adjacent developed areas is treated by the stormwater management system, and
not directed to the stream buffers for water quality treatment. Likewise, sources of sediment are not

directed to the stream buffers for removal/filWation prior to discharging to the creek.

Since the buffer is not planned to support wildlife habitat, buffer widths for various wildlife species
(Knutsen and Naef 1997) are not relevant to the desired mitigation functions.

4.2.3 Des Moines Way Nursery Wetland Restoration

Mitigation goals for this site focus on restoring riparian habitat functions, restoring water quality
functions, restoring organic matter export functions, and reducing the habitat value of the area to
waterfowl and flocking birds. These functional changes will be achieved through wetland
restoration, wetland and riparian enhancement, buffer restoration, and stream channel enhancement.
The benefits of the mitigation to these functions are described in the below:

• Fish and Aquatic Habitat

The instream enhancements will improve habitat for fish and other aquatic organisms because
of the new features that will be added to the stream that are currently lacking. The primary
features provided are LWD and woody riparian vegetation. Each of these features will enhance
fish and aquatic habitat (see Cederholm et al. 1997). Increased amounts of woody riparian
vegetation will result in increased shade, allochthonous inputs (food sources in the form of
CPOM and terrestrial invertebrates), and sources of woody debris. Increased LWD generally
provides habitat complexity, including small plunge pools, fish cover, invertebrate substrates,
variable water depths and velocities, etc. These conditions provide nesting, resting, and forage
habitat for fish and other aquatic life. Increased streambed variability in the form of gravel,
wood, and CPOM will also increase the diversity of invertebrate habitat. Buffer enhancement

will increase the types and amounts (terrestrial insects, plant detritus, etc.) of organic matter
inputs to the stream, thus increasing forage resources for fish and invertebrates. The role of

riparian conditions and LWD on aquatic systems is extensively reviewed in Allen (1995),
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Bisson and Bilby (1998), Bisson et al. (1987), Gregory et al. (1986), Harmon et al. (1986),
Hershey and Lamberti (1998), Harmon et al. (1986), and Lassettre (1999).

• Amphibian Habitat

Restoring developed land to wetland conditions will improve conditions for amphibians by
increasing the quality of vegetated habitat available to them. The wetland and buffer

enhancements that replace lawns and buildings will improve conditions for amphibians by
increasing and enhancing vegetated habitat available to them. This enhancement will provide

improved habitat for adult terrestrial amphibians. Improved habitat for terreslrial breeding
amphibians (e.g., red-backed salamander, ensatina) will be provided by increased amounts of
forest vegetation and woody debris in the Miller Creek buffer and riparian wetlands (Brown
1985; Johnson and O'Nei12001; Kauffman et al. 2001; Rose et al. 2001).

• Small Mammal Habitat

Planting riparian vegetation and restoring wetlands will improve habitat for small mammals by
creating a diversity of forage and cover habitat for them. Increased woody vegetation and
woody debris will provide denning and forage areas (Brown 1985; Johnson and O'Neil 2001;
Kaufi-nan et al. 2001; Rose et al. 2001). Restored wetlands and buffers will provide new habitat
and resources wetland and upland dependent species.

* Passerine Bird Habitat

Planting tall shrubs and trees on the site will reduce foraging habitat for ground feeding birds.
The buffer plants will provide limited direct food sources (i.e., fruits, nuts, seeds, berries, etc.)
for avifauna, but will produce insects that a variety of passerine birds forage upon. While not a
specific goal of the mitigation, the increased amounts of woody ar_ forest vegetation will
provide additional and improved habitat for forest-dwelling bird species.

• Nutrient Retention and Sediment Trapping (Water Quality)

Water quality functions of the buffer and riparian wetlands will improve for several reasons.
Impacts to wetlands and the stream will be removed as a result of the demolition of comrnereial
properties, removal of nursery areas, lawns, and parking areas. Removal of these land uses
would remove activities that contribute to water quality degradation (Homer et al. 1994; Los
Angeles County Department of Public Works, 2000; Steur et al. 1997; Bannerman et al. 1999;
Minnesota Pollution Control Agency 2000).

The removal of development, fill, and detrimental land uses, coupled with the replacement of
these areas with shrub and forest dominated wetland and riparian communities will promote
nutrient uptake and storage in vegetation and soil organic matter. Establishing natural nutrient
cycling pathways on the site will support water quality functions.

• Organic Matter Export

Replacinggrass-dominatedwetlands, fill, developed property, and managed riparian areas with
wetlands dominated native woody vegetation will increase the export of particulate and

Natural Resource Mitigation Plan 4-30 November 2001

Seattle- Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049109



dissolved org c matter from wetlands to the stream. In many places, lawn vegetation will be
replaced with tree and shrub vegetation. The higher productivity and greater structural diversity
expected in the riparian wetlands will increase the amount and diversity of organic matter (i.e.,
insects, leaves, branches, trees, etc.) reaching the stream. Accumulations of soil organic matter
due to slower decomposition of wood in the saturated soils are likely. The partial
decomposition of organic matter in wetland environments would increase export to the stream
as detritus and as dissolved carbon. Where riparian vegetation consists of lawn, its replacement
with a multi-storied forest and shrub canopy will also increase the type and diversity of organic
matter reaching the stream.

Placing LWD in the stream channel and reiiioving riprapwill result in the restoration of natural
patterns of organic matter retention and cycling in the stream channel (Bisson et al. 1987;
Harmon et al. 1986), as described in other sections above. This will support stream
invertebrates and downstream fish communities.

Placing in-channel woody debris will improve overbank flow in some sections. This overbank
flow, coupled with overhanging riparian vegetation, will provide additional sources of organic
matter export into the stream channel. Where riparian wetland vegetation is currently lawn or
blackberry, planting tree and shrub communities will increase the amount and diversity of
organic matter ava/lable to the stream and wetlands.

The high productivity expected in forest and shrub wetlands will result in accumulations of
organic matter in the saturated soil of the restored wetland. Groundwater movement through the
site and flooding will continue, and would transport dissolved organic matter to Miller Creek
(Fieberg et al. 1990; Emmet et al. 1994; Dosskey and Bertsch 1994).

,, Groundwater Exchange

The mitigation area is predominantly a groundwater discharge area (as indicated the historical
presence of peat soils [Rigg 1958; Paulson 1953]). Enhancement activities will not alter this
hydrologic pattern. Restoration of portions of the site as wetland by removing fill will allow
groundwater to support additional wetland habitat.

• Flood Storage

No changes to this function are planned at the site. Over time, the Miller Creek channel could
migrate or meander through wetland restoration areas and it could expand its floodplain and
flood storage capacity.

• Waterfowl Habitat

As directed by FAA, waterfowl habitat functions are not proposed at this mitigation area. The
current lawn will be planted with trees and shrubs to provide a complete canopy cover that will
prevent ground foraging by waterfowl. If any short duration flooding occurs on the site, a tree
and shrub canopy that would prevent substantial waterfowl use would cover it.
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4.2.4 Functions Planned for the Tyee Valley Golf Course Mitigation Site

. Fish and Aquatic Habitat

Enhancement of floodplain wetlands and stream buffers will improve fish and aquatic habitat.
Increased amounts of woody riparian vegetation planted in the wetland and buffer will result in
increased shade and organic matter inputs to the stream, including food sources and woody
debris that improves habitat (see Table 4.2-1). These conditions improve the quality of the
stream for nesting, resting, and forage habitat for fish and other aquatic life. Restoration of
floodplain wetlands (converting golf course vegetation to shrub wetland) will increase carbon
production, some of which will be exported to the stream during flood events, rainy periods, or
through movement in groundwater (in the form of dissolved organic carbon).

. Amphibian Habitat
The wetland and buffer enhancements that replace golf course turf grass will improve conditions
for amphibians by restoring floodplain wetlands that provide habitat for terrestrial adult
amphibians. Improved habitat terrestrial breeding species (e.g., red-backed salamander,
ensatina) will be provided by the increased amounts of shrub vegetation and woody debris. The
mitigation site will also improve amphibian dispersal because of improved connections to other
riparian wetlands and Wetland 28.

• Small Mammal Habitat

Planting vegetation in riparian areas and restoring wetlands will improve habitat for small
mammals by creating a diversity of forage and cover habitat compared to the existing turf grass.
Increased woody vegetation and debris will provide denning and forage areas. The mitigation
site will also improve amphibian dispersal because of improved connections to other riparian
wetlands and Wetland 28.

• Nutrient Retention and Sediment Trapping (Water Quality)
Removing turf grass management from the wetland and buffer areas will remove sources of

nutrients and pesticides. Planting shrub and forest vegetation will provide natural pathways for
nutrient cycling.

• Organie Matter Export

Organic matter export functions will increase because currently organic matter is cut and
removed from the floodplain as part of golf course activities. After enhancement is in place,
organic matter could be exported from the wetland and riparian buffer during flooding and rainy
periods. New woody vegetation and eliminating mowing of grass in the riparian zone will allow
leaf-fall, herbaceous plants, and insects to reach es Moines Creek at levels higher than would be
expected from gold course turf.

• Waterfowl Habitat

As directed by FAA, a waterfowl habitat function is not sought at this mitigation area. The
current turf grass will be planted with trees and shrubs to provide a complete canopy cover that
prevents ground foraging by waterfowl. Additionally, while portions of the site will flood

during 1-year and greater storm events, the presence of standing water on the site will be for
short duration, and obscured by vegetation. Thus, it will not attract wildlife.
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• Passerine Bird Habitat

The wetland and buffer plants will provide limited direct food sources (i.e., fruits, nuts, seeds,
berries, etc.) for avifauna to limit bird use, and restrict use by flocking birds. The buffers will
produce insects that a variety of passerine birds will forage upon. While not a specific goal of
the mitigation, the increased amounts of woody and forest vegetation will provide additional
and improved habitat for forest-dwelling bird species.

Buffering Des Moines Creek and associated riparian wetlands with 100-it average buffers will
improve the function of the stream compared to baseline. For most functions of concern, the buffers
will ameliorate temperature control and provide/protect in-stream habitat. In forested situations,
WDFW recommends a width of 150 it for maximum wood rccruflment for streams. Project
constraints do not allow for that width; therefore, some reduction in future delivery of woody debris
to the stream compared to a mature forested buffer in an undisturbed area will occur. 16 Delivery of
wood above the current baseline will be substantial because the current buffer is largely turf grass.

The enhanced buffer is expected to provide nutrient and sediment removal functions from stream

water during high-flow conditions when portions of it flood. The buffer is not expected to perform
significant water quality treatment functions for urban runoff or runoff from adjacent uplands.
Runoff fi'om adjacent developed areas is treated by the stormwater management system, and not
directed to the stream buffers for water quality treatment. Likewise, sources of sediment are not
directed to the stream buffers for removal/filtration prior to discharging to the creek. Since the
buffer is not planned to support wildlife habitat, buffer widths are not relevant to the desired
functions.

4.2.5 Wetland Mitigation in Auburn

Functions planned for the wetland mitigation site in Auburn are:

• Waterfowl Habitat

The Auburn mitigation site will create open water, submergent aquatic bed vegetation, and
seasonally flooded emergent vegetation. These areas will provide a a diversity of cover and
food sources that will provide habitat for waterfowl, including feeding, resting, and nesting
habitat.

• Passerine Bird Habitat

The Auburn mitigation site will provide multi-canopied forested, shrub, and emergent wetland
communities. The complex vegetation structure and plant communities (containing vertical
diversity, snags, debris structures, and food sources) will provide high quality habitat to a
variety of forest and wetland bird species. These elements will provide resting, nesting, and
foraging habitat for passerine birds.

_6Sincemostareaslocatedbetween100and 150ftfromthe streamthatare notcurrentlyincludedinthe bufferlacktall
trees,the reductionofthisfunctionwouldoccurin futureyears,whenany plantedtreeshavegrowntoheightsinexcess
of 100 ft inheight. Thiscouldoccurafter50 to 75years.
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• Fish and Aquatic Habitat

The Auburn mitigation area is not designed to provide fish habitat. Some warmwater fish may
use the open water and flooded emergent portion of the wetlands.

• Amphibian Habitat

Creation of open water ponds with flooded emergent vegetation will provide breeding and
mating habitat for several amphibian species. The open water will provide habitat for the adult
phases of aquatic species. Forested wetlands and upland buffers will provide habitat for
terrestrial adult life phases. Mitigation includes placement of logs and other woody debris, and
topographic diversity that will provide habitat structure for amphibians.

• Small Mammal Habitat

The existing tall grasses on the site provide good habitat for a variety of small mammals.
Conversion of the area to forest and shrub wetlands will improve habitat for forest and wetland-

associated mammals. The increased vegetation structure will provide a greater variety of
denning areas, a greater diversity of food sources, and greater cover.

• Nutrient Retention and Sediment Trapping (Water Quafity)

Mitigation consists of depression wetlands with a surface flow outlet. The large size of the
wetland basins and relatively small amount of discharge water expected during most conditions
will result in high retention rates for sediment and nutrients. The site will have a surface water

connection to the Green River floodplain during flow events that exceed 8,500 cubic ft per
second. At these flow levels, the wetland area will flood as a result of backwater conditions
fi_om the Green River. During flood events the wetland is expected to remove nutrients and
sediments from floodwaters.

• Organic Matter Export

As the flood waters drain, fine particulate organic matter (FPOM) and dissolved organic matter
will be exported to downstream systems via the ditch systems.

• Groundwater Exchange

The topographic variability of the mitigation area will provide areas of seasonal groundwater
discharge.

• Flood Storage

The Auburn mitigation site design connects it hydrologically to the Green River floodplain via a
series of ditches. The site is designed to store approximately 50 aere-ft of floodwater during
100-year flood events.

The specific wildlife species targeted for the mitigation site are listed in Section 7.2.5.4. The habitat

conditions at this site, including the 100-ft buffers, provide suitable habitat for all these species. The

quantity and quality of the approximately 50 acres of wetland and over 15 acres of protective buffer
exceeds that of the 18.37 acres of wetland habitat impacted at STIA. While some species do not
frequent the affected wetlands near STIA and may require buffers in excess of 100 fl for optimal
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habitat, the mitigation site will accommodate their use. On the Auburn site, more wildlife species
most sensitive to disturbance are expected to use the interior portions of the site that are most
secluded (about 37 acres of interior habitat are more than 200 fl from the perimeter of the site).
Regardless, for the species of birds using wetlands near STIA, improved habitat functions will occur
because wetland buffers of the impacted wetlands are generally absent or much less than 100 R.

4.3 MONITORING PLAN AND CONTINGENCY MEASURES

Effective monitoring, adaptive management, maintenance, and contingency actions are planned to
evaluate and assure performance standards are met, and to correct deficiencies if needed.
Monitoring and reporting monitoring results for agency review and concurrence will assure that
appropriate contingency actions are taken and ecological benefits are ultimately achieved. This
section describes mitigation site monitoring that will occur over a 15-year period to verify that each
project is meeling established performance standards and permit conditions. The monitoring
approach for all mitigation projects is described here and will be performed in acr_rdanee with all
conditions of the 401 Water Quality Certification (Ecology 2001a). Specific monitoring

requirements for individual projects are included in Section 5 (on-site mitigation) and Section 7
(off-site mitigation). 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.

4.3.1 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. Parameters commonly used to
predict ecological functions (such as percent cover of native vegetation, percent survival of planted
stock, channel Bed material size distribution, channel profiles, density of LWD in streams, and
frequency and size of pools in streams) will be measured. These measurements will be used to
quantify site conditions and allow comparisons with performance standards.

Performance standards will be measured using standard field techniques, and thus will be

enforceable by permitting agencies. Performance standards developed for the Port's mitigation plan
reflect reviews made by ACOE and Ecology.

Monitoring results will be used to evaluate appropriate contingency measures in eases where
performance standards are not met. Contingency measures will be implemented following an
adaptive management approach, described in Section 4.3.2. The adaptive management approach
depends on monitoring data to:

• Evaluate the locations and need for contingency measures.

• Develop appropriate contingency measures.

• Adapt contingency measures as necessary to meet performance standards.

• Evaluate the success of contingency measures following implementation.
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If at any point during the monitoring period the results of monitoring show that the success criteria
established in the plan are not being met, Ecology may require corrective action, additional
monitoring, and additional mitigation.

Ecology or ACOE may require contingency measures and additional monitoring of the mitigation
areas if wetland monitoring reveals that vegetation establishment or wildlife use of the wetland is
not sufficient to meet the success standards. Additional monitoring may be required beyond the 15-

year period if mitigation success is not achieved within the monitoring period.

4.3.1.1 Monitoring Periods

Pre-construction Monitoring

Mitigation sites will be monitored 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 conducting 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 meet all conditions of the 401 Water
Certification (Ecology 2001a). The monitoring will allow the Port to' detect potential indirect
hydrology impacts that may affect wetland functions. If needed, appropriate contingency measures
to maintain hydrology in wetlands will be implemented.

The Port shall monitor hydrologic conditions of all wetlands downslope of the Third Runway
embankment in the Miller, Walker, and Des Moines Creek sub-basins. Hydrologic monitoring
using piezometers and shallow hand dug soil pits in undisturbed wetlands downslope of the Third
Runway embankment shall be conducted with sufficient frequency to determine wet season trends.
The Port will conduct twice monthly hydrologic monitoring during the wet season, November
through May, and will continue such monitoring for at least three (3) years after completion. Maps
of sample locations and vegetation in the surrounding areas, observations of stressed vegetation, any
adaptive management actions implemented in the sun'ounding areas, a comparison to baseline data,
and conclusions will be documented and submitted to Ecology on a monthly basis during that
period. At the end of each water year, the Port will complete a trends analysis with proposed
contingency measures identified to supplement wetland hydrology, if such is required. A schedule
for completion of proposed contingency measures, if any are required, will be provided.

A similar groundwater-monitoring program will be completed in wetlands near Borrow Areas 1 and
3. In Borrow Area I, Wetlands 48, B15, 32, B12, B4, and B1 will be evaluated. In Borrow Area 3,

all wetlands will be avoided, but special emphasis shall be given to the area near where the drainage
swale discharges into Wetland 29, to provide an early indication of hydrologic changes, if any to the
wetland.
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Construction Monitoring

The Port will also monitor all mitigation sites during construction. Construction monitoring is
essenual 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, for
example, verify that appropriate sediment and erosion control measures are in place, plants are
being installed correctly and consistent with the plans, and 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 and/or Ecology 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
Plan Update improvement construction activities, construction monitoring will also ensure that
Master Plan Update construction-related activities do not result in impacts to mitigation sites. For
example, mitigation planting zones that are adjacent to Master Plan Update construction sites (e.g.,
Miller Creek relocation and South 154thStreet relocation) will be protected and monitored to ensure

that plants installed on the mitigation sites are not damaged or disturbed by Master Plan Update
construction.

Post-construction Monitoring

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 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-construction monitoring 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 (Sections 5 and 7).

All mitigation projects will be monitored for a 15-year period following completion of mitigation
construction and approval of Record drawings (i.e., 'record' drawings) by the agencies. Monitoring
will take place during years 0 (baseline), 1, 2, 3, 5, 7, 10, 12, and 15. Monitoring reports will be
submitted to ACOE and Ecology each year that monitoring is conducted.

Consistent with condition D1 s of the Water Quality Certification (Ecology 2001a), the Port shall
notify Ecology and ACOE a minimum of 3 days in advance of field monitoring work. Ecology or
its designee will be allowed access to all mitigation sites during the 15-year monitoring period.
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4.3.1.2 Monitoring Reports

The Port will prepare and submit annual monitoring reports to ACOE and Ecology's Federal Permit
Manager, SeaTac Third Runway, Northwest RegionalOffice,no later than December 31st of each
year following the first year of the mitigation site work. These and other reporting requirements arc
discussedfurtherinthissection.

Construction Monitoring

Constructionmonitoringby wetlandecologistand theprojectengineerwilloccurtoensurethe
mitigation is constructed according to the approved plans and specifications provided in this
document. Also during construction monitoring, mitigation sites will be examined for yard and
other waste, including hazardous waste17,that may have been IeR by previous landowners. Small
amounts of waste occur on some sites (e.g. wood debris, concrete blocks, tires, etc.), and as these
itemsareencounteredduringimplementation,theywillbe rcrnovcdfi_omthemitigationareaand
disposed of in appropriate upland areas.

Consistent with condition Dl-q of the Water Quality Certification (Ez,ology 2001a) consmlction
monitoring shall also include field inspection by a qualified wetland consulting biologist during
construction and planting to ensure proper installation.

Baseline Monitoring Report

On completion of construction for each mitigation project, record drawings and baseline (record)
monitoring report will be submitted to EPA, USFWS, Ecology, and ACOE. These will document
the final design of the mitigation sites and any minor changes to mitigation plans that may have
occurredduring construction.

A baseline monitoring report will also be prepared to document initial post-mitigation site
conditionsforhydrology,wildlife,vegetation,invasivespecies,channelmorphology,andinstrearn
habitatfeaturesforeachmitigationprojectastheyapply.Thesebaselineconditionswillallowthe
Portand agenciestoevaluatechangeson themitigationsiteovertime,progresstowardmeeting
mitigation objectives, and final performance standards.

The baseline report documenting the final design of all wetland mitigation sites shall be prepared
when the initial planting is completed. The report shall include discussions and record drawings of
the following:

* Site boundaries

* Location of perimeter fencing and signs

• Photographs of the area taken from established permanent reference points (see Appendix I)

• A planting plan showing species, densities, sizes, and approximate locations of plants, as
well as plant sources and the time of planting

tTSiteshavebeen evaluatedfor baTardouswastesduringtheacquisitionanddemolitionphasesof the projectandall
knownhazardouswasteshavebeenappropriately_emovecL
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* Habitat features (snags, large woody debris, ¢tc) and their locations

• Drawings in the report shall clearly identify the boundaries of the project

• Locations of sampling and monitoring sites

• Any changes to the plan that occurred during construction, and

• Plans showing locations of all monitoring Wansects

Monitoring reports shall show all sampling locations, discuss trends and changes, discuss success
in achieving performance standards or other implementation difficulties, provide remedies to
address implementation problems, and set forth a timeline for their resolution. Supporting data
and calculations shall be maintained by the Port and made available to Ecology and ACOE upon
request.

The As Built Report shall be sent to Ecology's Federal Permit Manager, SeaTac Third Runway
within sixty (60) days of completing the mitigation site.

Any proposed changes to the wetland mitigation and morn'toting protocol established in this report
and the Water Quality Certification (Ecology 2001a) must he approved in writing by Ecology
and/or ACOE prior to implementation of any changes.

A report including the record drawings of the mitigation site and locations of monitoring sampling
locations will be submitted within 60 days of 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 flU or clearing of
vegetation in wetlands) will be conducted for a period of not less than 15 years, consistent with the
monitoring plans, methods, and schedules described in this document and required by the 401
Water Quality Certification (Ecology 2001a). Regular monitoring periods for post_eonstruction
monitoring will be in years 0 (baseline), 1, 2, 3, 5, 7, 9, 10, 12, and 15. Monitoring reports will
summarize the data 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 Sections 5 and 7 of this document.

Each monitoring report shall include photographic documentation of the projects taken from
permanent reference points (see Appendix I). Existing wetland and mitigated wetland boundaries
(including all areas down slope of the Third Runway embankment, Vacca Farm, the borrow sites,

and the Auburn mitigation site) will be delineated at years 5, 10, and 15. A licensed survey crew
will survey and map the wetland delineation points established. The delineation map and

comparisons to previous delineation maps will be furnished to Ecology and ACOE by December
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31st in each of the year that a delineation is required. If the delineation shows the wetland
boundaries have decreased then additional on-site mitigation may be required by Ecology.

Reportin_ of Hazard Wildlife Monitoring Results

In addition to performance monitoring that will be conducted specifically for the mitigation sites,
the Port 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.

4.3.1.3 Monitoring Methods

Hydroloev

Groundwater and/or surface water hydrology will be monitored at mitigation sites for a 15-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 determining that groundwater
levels and periods of saturation are sufficient to support the wetland plant communities present on
each site. Wetland hydrology in wetlands adjacent to the Master Plan Update improvements will be
monitored 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. Monitoring wells will be installed by a licensed
well driller and recorded with Ecology. Groundwater hydrology will 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. Well locations will be shown on the record drawings.

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 standards are met. 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,replacementdrainage channels, Auburn open water habitat,
Wetland 30 near Borrow Area 3). Surface water levels will be evaluated using staff gages. Surface
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water depths and/or flow rates will be measured during regular 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 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.

Ve2etation

Vegetation monitoring will be used to determine if native plant communities are established in
accordance with the specific performance standards for 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), 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
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,
and general 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 and plotless vegetation sampling techniques will be used
following standard vegetation sampling protocols (e.g., Elzinga et al. 1998; 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 representative locations 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. After year 3,
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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. Vegetation cover performance

standards have been developed from observations of plant growth at various wetland and non-
wetland locations in King County, and from monitoring data presented in Auburn Racetrack-Year

Four Monitoring Report (Shapiro and Associates 2000). The performance standards for vegetation
cover at all mitigation sites increase throughout the monitoring period, as listed in Table 4.3-1).

Table 4.3ol. Performance standards for vegetation cover (minimum percent) by vegetation zone and
monitoring year.

VegetationZone
Emergent

MonitoringYear Forest" Shrubs Hydroseed Planted InvasiveSpecies
0 - 0 0 <10
1 - 50 10 <10

2 - 60 20 <10

3 10 10 70 30 <10

5 25 40 80 50 <10

7 40 65 80 70 <10

10 80 80 80 80 <10

12 80 80 80 80 <10

15 80 80 80 80 <10

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

Natural colonization on the mitigation site is an iniportant measure of the success of the mitigation.
Plants that colonize the site (i.e., recruitmen0 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 WHM. Information
obtained from 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 determine 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 WHMP. 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
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monitoring wildlife use or populations. However, during monitoring visits, observations of wildlife
will be made and reported rather than directly sampling wildlife populations.

Channel Morpholoev and lnstream Habitat

Channel morphology and instream habitat will be evaluated using standard methods of stream
ecology (e.g., Bain and Stevenson 1999; Hauer and Lamberti 1996). These methods will be used to
measure variables such as channel profiles, cross sections, substrate size, type and amount of LWD,
canopy cover from riparian vegetation, and type and number of habitat features (e.g., undercut

banks, side channels, pools). Channel morphology and instream habitat features will be evaluated
during regular monitoring visits, as well as following storm events. In addition, biological
monitoring will be conducted in Miller Creek to evaluate changes in the Benthic Index of Biotic
Integrity (BIBI) over the 15-year monitoring period (Karr and Chu 1999). Visual inspections and
photo documentation will also be used to evaluate channel morphology, the stability of habitat
features, and evidence of erosion or scouring.

Sample Data Sheets

Sample data sheets in Appendix I show the general format and type of information to be recorded
during regular monitoring visits. These data sheets reflect typical measurements of hydrology,
wildlife, photographic documentation, plant cover, and plant growth that will be measured during
monitoring visits.

4.3.2 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 are not being met, and design and implement appropriate contingency actions.

If necessary, the first step following monitoring will be to determine why performance standards are
not being met, and to identify key contributing factors (e.g., unusual drought, inadequate hydrology,
invasive species, or animal 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 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 reported in
the regular post-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.

The Port will provide Ecology and ACOE with written documentation of the implementation of any
of the contingency measures and adaptive management measures that have been taken. Adaptive
management measures must include temporary erosion and sedimentation measures approved by
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Ecology. Any problems identified throughout the mitigation sites shall be immediately corrected.
Implementation of corrective actions shall be done within the confines of the contingency measures
identified in this report. All contingency measures shall be implemented with adequate TESC
measures such that state water quality standards are not exceeded.

4.3.2.1 Maintenance

The mitigation projects are designed to be self-sustaining over the long term and are not anticipated
to require significant routine maintenance following the 15-year monitoring period. However,
during the monitoring period, some maintenance actions will be required on the mitigation sites.
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 ensure that overall objectives and goals are met.

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 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 ft of STIA runways create prime roosting habitat for starlings, blackbirds, crows, or
raptors, the Port may remove these trees to conform with FAA mandates regarding aircraft safety
and bird hazards. In this eventuality, the Port will replace these plants with small trees or shrubs,
consistent with the WHMP.

Routine invasive plant species control includes removing weed growth from areas of mulch or weed
fabric around or between planted stock. Contingency measures that may be needed to meet the
invasive species performance standard for re-vegetated areas (no more than 10 percent cover at
monitoring year 15) are discussed below under contingency measures.

Routine maintenance, including weeding, removal of invasive species, and watering, shall occur at
least twice a year in all mitigation areas and more often as needed. The maintenance crew shall be
overseen by a wetland biologist to assist with identifying invasive species and other problems.

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. Maintenance will continue as needed for
the monitoring period (i.e., at least 15 years).

4.3.2.2 Phasing of Conifer Plantings

The landscape plan for each mitigation area where coniferous trees are specified shows that the

planting of these trees is phased (see landscape design sheets in Appendices A-F). It is anticipated
that these conifers would be planted in a second planting phase coincident with replacement
plantings that may be required to meet the year three performance standard for plant survival. At
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this time, the conifer species would be planted. The trees will be positioned such that they receive
some shade from adjacent plants (trees, shrubs, and groundcover). For the first growing season
following this planting, soil moisture conditions will be examined closely, and the use of the
temporary irrigation system may be extended for 1 year to reduce mortality and promote growth
during the June to September period.

4.3.2.3 Wildlife Hazard Management

Monitoring and maintenance/contingency actions for the on-site mitigation areas adjacent to STIA
will be coordinated with the Port's WHMP. 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 WHMP (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 WH/vlP. The Port will monitor the mitigation sites regularly as part of its
routine hazard wildlife-monitoring program. Activities on the mitigation site for the purposes of
wildlife hazard management would be consistent with pemlit conditions. The mitigation
monitoring reports will identify hazard wildlife management activities (if any) on the mitigation
sites.

In the event that the FAA determines that mitigation measures have created a wildlife hazard to
aircraft based 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 (USDA-WSD) regarding the problem

• The USDA-WSD will recommend a list of strategies that can be used to eliminate the
problem

• The Port and USDA-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

The on-site mitigation areas are not planned as mitigation for impacts to avian or other wildlife

species _8that pose aircraft safety concerns. A critical need of the mitigation projects is to restore
wetland and stream buffer functions in a manner that avoids creating new avian wildlife hazards and
reduces existing avian wildlife hazards.

_sAsdiscussedin thisdoctmmnt,wildlifehabitatfunctionswillbe replacedby creatingand restoringwetlandhabitatsat
anoff-sitelocationinWRIA9, inAuburn.Non-avianwildlifeusingmitigationsitesmaybe a hazardto aircraftsafety
iftheyattractavianpredators,or moveontoactiverunways.
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As discussed in this plan, airport property is subject to a variety of potential wildlife management
actions (regulations affecting wildlife management are explained in Sections 4.5 to 4.9 of the
WHMP, and wildlife management control is discussed in Section 6 of the WHM). In nearly all

cases, these management actions can be successfully implemented without interfering with the
ability of the on-site mitigation projects to provide the planned ecological functions. In nearly all
cases, management actions at the on-site mitigation sites will involve hazing or removal of wildlife
and minor habitat modification. These actions are consistent with the planned mitigation and
require no wetland-related permits or approvals.

The wildlife management control actions presented in the WHMP attempt to balance the Port's,
FAA's, and USDA WSD's role in protecting aviation safety with the goal of non-wildlife wetland
mitigation and enhancement. Although the Port must retain ultimate authority to identify and
respond to wildlife threats to aviation safety, the WHMP requires that:

• The Port secure permits and approvals for any control actions that would result in a
significant reduction in mitigation functions, except where immediate action is required to
ensure air safety.

• Any control action that results in a significant reduction in mitigation functions must be
compensated for and mitigation functions must be restored as soon as practicable.

Regarding the mitigation sites, the WHMP contemplates two levels of wildlife management actions:
those that may have a de minimus reduction in mitigation function, and those that may cause a
significant reduction in mitigation functions.

Minor Vegetation Management Activities

This level of management activity includes vegetation management in mitigation sites that will not
result in a significant reduction of mitigation functions, will not require a permit, and will not
require a change to an existing permit condition. As a rule of thumb, this will generally include
actions that do not alter the ability of a mitigation site to meet performance standards for vegetation,
as identified in the mitigation plan. These actions will be exempt from pre-consultation with the
permitting agencies. Examples of such management actions include:

• Selective trimming of vegetation. If selective trimming of vegetation within mitigation sites
is required, it can occur without disruption of the desired functions of the mitigation.

Removal of small quantities of vegetation can also occur when mitigation functions are not
significantly altered.

• Increase vegetation density. Adding new non-attractive native plants to mitigation sites
would increase plant density and reduce poorly vegetated areas. This action would reduce
wildlife use of more open areas and increase the rate of canopy closure over periodically
flooded floodplain areas.

• Replant or replace one type of vegetation with another native plant species. If one
vegetation type is observed to be a wildlife attractant, it shall be replaced with another type.
Replacement could occur through physical removal (cutting, up rooting, etc.) or by

replanting areas with faster growing species that may out-compete less desirable plants.
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Generally, replacement can occur without significant soil disturbance and without affecting
the planned wetland functions.

• Removal of channel obstructions. Various debris blockages (including beaver dams) could
increase the presence of standing water at the mitigation sites. To reduce standing water
areas and habitat for waterfowl, it will be necessary to remove these obstructions.

The above vegetation management actions, if performed, will be reported in the mitigation
monitoring reports, required for the Master Plan Update Clean Water Act Section 404 and Section
401 permit. Reporting will include a description of the action taken, an explanation of why the
action was taken, an analysis of the effect of the action on the mitigation site properties,
performance standards, and ecological functions. Photographs of the mitigation site prior to and
following the management action will be included. An analysis of the effectiveness of the
management action in eliminating or reducing the wildlife hazard will also be reported.

Potentially Sienifieant Manaeement Activities

This level includes wildlife management activities that require permits from agencies regarding
Clean Water Act Section 404 and Section 401 compliance, ESA review, Hydraulic Project
Approval (HPA) review, and other applicable laws, or changes to conditions of existing permits and
approvals. In the unlikely event that wildlife management activities result in significant
modifications to non-habitat wetland functions, the Port would apply for the required permits or
permit changes prior to conducting these activities, unless immediate action was required to ensure
aircraft safety. If the Port determines that immediate action is required to ensure air safety, the Port
will notify ACOE, Ecology, and other agencies with permitting jurisdiction at the earliest
practicable date to consult with them on the actions taken and to be taken. This consultation would
also determine the appropriate mitigation(s) necessary to restore the lost or impaired mitigation
functions.

Recognizing that activities that would result in a significant reduction in mitigation functions should
be employed only as a last resort, the Port will be required to restore the lost or impaired mitigation
functions at a ratio of at least 1.5 acres of mitigation to 1.0 acre of impact and to secure any required
permits for the mitigation.

Examples of such management activities include:

• Netting of habitat. A potential management strategy to reduce bird use is to use a pole-
supported net system that would reduce bird access to habitat. Placement of physical
structures in wetlands, such as support posts, cable anchors, etc. could be subject to HPA
and Section 404 permitting.

• Drainage of wetlands. Alteration of soil saturation or the extent of jurisdictional wetlands
on mitigation sites through excavation of drainage channels, grading, or other hydrologic
modification.

• Significant removal/replacement of vegetation such that planned mitigation functions
could be altered. This could occur if larger scale removal/replanting affected riparian
conditions, reduced shading of creeks, or changed other factors important to the mitigation
function. As a rule of thumb, significant removal/replacement of vegetation will generally
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include actions that result in removal of vegetation cover in a mitigation area such that the

vegetation performance standards for the mitigation site cannot be met.

4.3.2.4 Integrated Weed Management

An integrated weed management strategy will be used at all mitigation sites to allow successful

establishment of native vegetation and prevent long-term dominance of the site by invasive and

non-native plants. 19The 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 consistent with the Biological Opinion for the Master Plan Update (FWS 2001).

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

• Using hydroseed to establish an initial "weed barrier" and to provide initial plant cover on
the site, and reduce colonization by invasive species.

• Monitoring the site for new weed invasions and controlling or removing invasive species

before they are allowed to dominate the site.

Control of invasive plants will be most important during the initial years (i.e., years 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. 2° 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 invasive species likely to occur on the site (see Table 4.3-2).

Table 4.3-2. Invasive plant species that will be monitored and controlled on the mitigation sites.

Scientific Name Common Name

Convolvulus sepium Hedge bindweed

Cytisus scoparius Scot's broom
Lythrum salicaria Purple loosestrife
Phalaris arundinacea Reed canarygrass

Polygonum cuspidatum Japanese knotweed

Polygonum sachalinense Sachaline
Rubus discolor Himalayan blackberry

Rubus lacinatus Evergreen blackberry

19The plan assumes that complete eradication of non-native plants, especially invasive non-native plants, is not possible
because the mitigation sites are surrounded by large sources of non-native seeds. A variety of bird species are also
expected to import native and non-native plant species to the sites. The presence of non-native species will likely be a
permanent feature of the mitigation sites.

20Herbicide used will be EPA approved, and applied by licensed applicators. Herbicides will be limited to those that are
non-toxic to aquatic organisms. The most likely candidate for application to kill blackberry and reed canarygrass is
glycophosphate. This herbicide has been evaluated by Ecology (2000) and others (Extoxnet 1996) and found to be
protective of aquatic life for this purpose (FWS 2001).
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4.3.2.5 Fencing and Signage

The boundaries of the mitigation area and buffers shall be permanently marked with stakes at least

every 100 feet and/or with fencing. The marking shall include signage that clearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The locations

and types of fencing is shown in Appendix P.

4.3.2.5 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
Sections 5 and 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 of invasive 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 4.3.2.4.

Independent of the potential for temporary netting to reduce wildlife hazards (Section 4.3.2.3 and
the WHMP), temporary netting may be needed to reduce damage by grazing waterfowl. Temporary
netting or other temporary enclosure systems could be supported 1 to 2 ft above the ground surface
in emergent wetland areas to reduce damage by geese or other waterfowl.
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5. ON-SITE MITIGATION PROJECTS

This section describes on-site 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 mitigation in both the Miller Creek and Des Moines Creek basins, a part of WRIA 9,
to compensate for unavoidable project impacts to wetland, stream, and hydrologic functions. In
developing this plan, the Port utilized agency guidance to identify on-site mitigation activities that
will compensate for project impacts to wetland and stream functions. Elements of the mitigation
plan are specifically targeted to restore on-site functions that will be impacted by the project. These
include sediment and nutrient retention (water quality), organic carbon production and export,
surface water storage (floodwater 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
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 on-site mitigation projects are described below.

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 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)

• Miller Creek Basin Trust Fund for Waterhed Rehabilitation (Section 5.2.5)

• Des Moines Way Nursery Wetland Restoration (Appendix N)

Des Moines Creek Basin

• Tyee Valley Golf Course Wetland Enhancement (Section 5.3.1)

• Des Moines Creek Buffer Enhancement (Section 5.3.1)

• Des Moines Creek Basin Trust Fund for Watershed Rehabilitation (Section 5.3.2)

• Preservation of buffer and wetlands near Borrow Area 3 (Section 5.3.3)
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The section provide descriptions and plans for each on-site mitigation project. 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 Vacca Farm
site. Section 5.2 describes mitigation projects to restore and enhance wetlands and riparian buffers

along a 6,500-ft reach of Miller Creek, and to enhance instream habitat along this reach. In
addition, mitigation actions to restore wetlands temporarily impacted by construction of the design
and replacement drainage channels (Section 5.2) that mitigate for filling of existing ditches and
drainage channels are described.

The restoration projects in the Des Moines Creek basin (Section 5.3) are designed to enhance

existing wetlands on the Tyee Valley Golf Course and the riparian buffer along sections of Des
Moines Creek. Plans to minimize and mitigate potential indirect hydrologic impacts to wetlands
near the borrow areas are also provided.

For each mitigation project described in this section, the mitigation plans are organized following
Ecology guidance (Ecology 1994a). 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-F. 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 or restore approximately 19 acres
of aquatic and riparian habitats. Mitigation actions restore natural channel morphology to Miller
Creek, integrate the channel with its floodplain, remove bulkheads along the Lora Lake shoreline,
remove fill from wetlands, restore functions to degraded wetlands and restore natural vegetation to
poorly vegetated riparian and upland buffers (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
currently exist on the site, consistent with FAA Advisory Circular 150/5200-33. The major
mitigation elements for the Vacca Farm site include the following:

• Relocation of a channelized portion of Miller Creek

• Restoration of natural channel morphology and instream habitat to the relocated reach

• Restoration and enhancement of riparian buffers along Miller Creek

• Restoration and enhancement of floodplain wetlands on the Vacca Farm site

• Restoration and enhancement of upland buffers around the Vacca Farm site
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• Restoration and enhancement of wetland areas and upland buffers along the Lora Lake
shoreline

• Removal of fill and bulkheads from the Lora Lake shoreline, and restoration of a more

natural shoreline along the lake

Table 5.1-1. Summary of wetland and buffer mitigation areas at Vaeca Farm.

MAtigation Area at Vacea Farm Wetland Area (acres)

Wetland Restoration (prior converted and filled wetland nearLora Lake) 7.60

Wetland Enhancement

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

Farmed Wetlands (1, 2, 3, 9, 10, 11) 0.73

Lora Lake shoreline 0.32

Lora Lake aquatic habitat 3.06

Subtotal 5.70

Buffer Enhancement

Buffer (Des Moines Memorial Drive) 1.54

Stream Buffer (South 154 thStreet) 3.04

Lora Lake Buffer 1.81

Subtotal 6.39

Total Restoration Area 19.69

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 154aa

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 silt substrate), has few instream habitat features (e.g., no LWD, 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., LWD). 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 LWD.
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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, which 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 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. Specific goals for the design of the
relocated channel are:

• 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 from the most critical hydrologic functions that the existing channel
provides to enhancements that will improve chat_nel 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.

Table 5.1-2. Mitigation goals, design objectives, and design criteria for the Miller Creek relocation project.

Goals and Design Objectives Design Criteria

Goal 1: The stream will continue to provide base flow conveyance

Provide flow depths to allow fish Construct low flow channel 8 ft wide with 1:1 slopes and 0.5 ft
passage, prevent fish stranding, deep to convey summer base flows.
and provide habitat.

Construct high flow channel 32 fi wide with side slopes of 2:1
(typical) from depths of 0.5 to 1.0 fi to provide capacity for wet
season base flow.

Goal 2: Low-flow velocity should minimize fine sediment deposition

Minimize sedimentation with The channel cross section will provide an average dry season base
minimum flow velocity, flow velocity that is greater than the silt transport velocity (0.7

ft/sec).

Design a natural channel with stable gravel bottom.

Minimizechannelscouringat the Channel flow velocity cannot exceed the gravel movement
maximum design flow velocity, velocity (4 ft/sec) for the 100-year flow.
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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

Goal 3: The ehRnnel will accommodate peak flows, including the 100-year flow

Accommodatethe 100-yrpeak Flowsgreaterthantheannualpeakflowwillovertopthechannel
flow. and inundatetheadjacentfloodplain restorationarea.

Goal 4: The new channel will provide enhanced Rsh habitat

Provide enhanced fish habitat Provide a naturalchannel configuration. Increasechannel length
withoutfishpassagebarriers, byabout10percentandcreateameanderinglow-flowchannel

Providehabitatfeatures,includinginstrcamfeaturessuchas
deflectorsandoverhanginglogsasneededtomaximizeavailable
habitat.

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

Provide riparianhabitat. Provide a minimum50-ft vegetated buffer on the east side of the
channel.

Establishnativevegetationalongchannelbanksandtheriparian
zoneofthenew channel.

Goal6: The channelwillnotattractwildlife

Denselyplantwoodyvegetationalongthenew channeltocover
openwaterandreduceuseoftheareabywaterfowl.

5.1.1.2 EcologicalAssessment ofMillerCreek atVacca Farm

Overallconditionsinthe MillerCreek basinaredescribexlinSection2. In thissection,existing

conditionsatthe Vacca Farm siterelevantto themitigationdesignaredescribedinmore detail.

Miller Creek originates north of SR 518, flows south through the Miller Creek detention facility
along the southeast side of Lore Lakc,,and then south along the eastern edge of the Vacca Farm site.

The Miller Creek detention facility detains and stores floodwatcrs from 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. Portions of Miller Creek have been

channelized through the Vacca Farm site 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 156 _ Way 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 frequency with full flow

velocity of 1.7 ft per second (FAA 1996). Frequent flooding is primarily the result of limited

channel capacity, in part due to channcl slope.

Miller Creek is approximately 4 to 10 ft wide and 2 ft 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 Vacca Farm site that will be

Natural Resource Mitigation Plan 5-5 November 2001
Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049133



relocated is a ditched reach with a silty bottom substrate. Downstream of South 156th Way, 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 runs parallel to and west of the main channel. The

side channel does not drain runoff from 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 fiat farmland located west of Miller Creek.

Hvdrolok-v

Urbanization and development of the watershed have led to increased runoff rates and volumes that

have contributed to 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 constructed the 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. Streamflow
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 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 (cfs)

Dry (May - September) 0.5

Wet (October - April) 5.0

Approximate Annual Peak 40.0

Source: KCSWM (1994)

Table $.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 Water Group (1995)
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Existing Fish Habitat

Historically, Miller Creek supported anadromous fish runs of coho salmon, chum salmon, and sea-
run cutthroat trout, as well as resident populations of pumpkinseed sunfish (Leponis gibbosus),
sculpin, and cutthroat trout (FAA 1996). A qualitative electrofishing survey conducted in August
1996 identified cutthroat trout, pumpkinseed sunfish, and three-spine stickleback 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 160_ Street during a 1996 electmfishin_
survey. In addition, three cutthroat trout were found north of a natural waterfall above South 160=
Street during another electmshocking 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 Section of Trout Unlimited (FAA 1996; Hillman et al.
1999). No spawning activity was observed during surveys conducted in 1996 by WDFW.
However, the Des Moines Section of Trout Unlimited reported 91 coho spawners in a recent survey.
The Port has prepared a Biological Assessment that evaluates the effect of the Master Plan Update
improvement projects on fish species recently listed under the ESA (Parametrix 2000c).

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 LWD, and increased runoff rates and non-point
source pollution loading. 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 channelized or otherwise modified
(KCSWM 1987). The portion of the stream crossing the Vacca Farm site 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 of refugia (resting places) 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-ft-high waterfall about 0.2 mile upstream of South 160 Street that restricts upstream fish _assage.
Several corrugated metal and concrete box culverts, such as a culvert located at South 160 Street,
appear to be barriersunder 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 are limited to the area downstream of First
Avenue South, while suitable cutthroat trout spawning habitat is scattered in small patches between
South 156th Way and First Avenue South. Areas upstream of First Avenue South consist
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predominantly of a fine silt and sand substrate, which is more suitable habitat for the non-salmonid
fish species that occur there.

Existing Riparian Veeetation

Downstream of the Miller Creek detention facility, about 200 linear ft of the stream is bordered by
small tree and shrub riparian vegetation. Riparian vegetation consists of stands of red alder saplings
(Alnus rubra) with an understory of hardhack (Spiraea douglasiz), Himalayan blackberry (Rubus
discolor), and field horsetail (Equisemm arvense).

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

5.1.1.3Ownership

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 restore both high-quality stream
habitat and floodplain wetland habitat that will result in on-site, in-kind replacement for stream and
wetland functions impacted by the Master Plan Update projects. The existing portion of Miller
Creek that will be relocated was moved from its original location within the floodplain at the Vacca
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 LWD, no pools or
backwater areas), and the riparian vegetation provides little shade or organic matter to the channel.

Relocation and restoration of channel morphology 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 hazard wildlife at/ractants near 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 betweenthe
relocated stream and South 154aaStreet 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
Comprehensive Stormwater Management Plan, Parametrix 2000a, 2001a). 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 flows 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, maintain sufficient depths during summer low-flow periods for fish passage, prevent
deposition of fines and scouring to maintain fish habitat, and 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 ft) 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 (Figure 5.1-2). 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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The channel design (Figure 5.1-3 and Sheets C5 and C8 of Appendix A) includes a geotcxtile fabric
liner for the relocated segment of Miller Creek. The gcotcxtile will facilitate constructability of the
channel in the peat soils, allowing placement of channel substrates other features with out excessive
mixing with the underlying peat soils.

The proposed21gcotcxtile fabric is highly permeable, and is designed" to permit groundwater
exchange . Because the gvotextile fabric will be permeable, the stream will be hydrolo_cally
connected to the high groundwater table that is typically present in the underlying peat soils._" The
high water table that is present on the site, the elevation of the new stream channel at or below the
elevation of the groundwater, and the relative low permeability of the peat compared to the channel
substrate will assure that the creek flows arcmaintained at the surface and not lost to groundwater.

Particles of the underlying peat soils and overlying stream substrate are expected to mix within the
gcotextile fabric. Thus, over time the pcffucability of the liner will match that of the adjacent strata.
Particles from the underlying peat soils (typically under hydrostatic pressure) would be most likely
to migrate into the liner and thus, the lincr's permeability would eventually be expected to match or
exceed the permeability of the peat soils.

The material specifications for spawning gravel (see below) is suitable for cutthroat trout and
includes some fine sands and silts. These finer particles will reduce the permeability of the substrate
such that during low flow periods the stream flow will remain as surface flow, and not flow laterally
through the channel substrate. The lack of significant substantial clay sized particles in the
spawning gravel mix will allow water to move from the underlying peat, through the geotextile
liner, and into the stream bed materials.

Spawning gravels for the stream channel are specified to be naturally occurring, granular material.
They will not be not crushed or fraetmed, and must be free of roots, wood, organic material, and
any other deleterious substances. They must meet the following size gradation:

SieveSize PercentPassing SieveSize PercentPassing

4"square 100 W' square 25-50

2" square 80-100 U.S.No. 4 20-40

1"square 80-100 U.S.No. 10 10-20

_A"square 70-90 U.S.No. I00 5-10

½" square 50-70 U.S.No. 200 5 max.

2_Geotexfilelinersarebydefinitionpermeable,unlessidentifiedas "impermeablegeomembraneliner". Thegeotextile
liner'spermeabilityof60 tel 10gallonsperminutepersquarefootis nmchgreaterthanthatof theunderlyingpeat

22Thisdesignapproachrepresentsanimprovementovertheexistingcondition,asthe existingstreamchannelconsistsof
aditchexcavatedininorganicsoilsthatareperipheralto thepeat Groundwaterthatcurrentlysurfacesin thepeatflows
throughan agriculturalditchbeforeenteringthe streamat the excavatesouthend of the site. The new designallows
groundwater to discharge to the stream channel itself throughout the mitigation site.
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Hydroio2v

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

establishedfrom datagatheredby KCSWM. These flowrateswcrc determinedfrom datagathered

atthe outletofthe MillerCreek detentionfacility(whichincludesLake Reba),which isseveral

hundred feetupstreamofthe mitigationsite.Data have been gatheredatthislocationsince1988

(KCSWM 1994). These flow dataprovidea good recordof normal baseflows,seasonalpeak

flows,averageflowsby season,and extremeflowsduringnear-recordevents.Design criteriafor

base flow and annual peak flow conditionswere establishedfrom thesedata (Table 5.1-5).

Statisticalanalysisoftheflowmonitoringdatawas notconducted.

Table 5.I-5. Estinmted flow rates for Miller Creek channel design.

Flow Rel0me Flow Rate (ds)

Dry season base flow 0.5

Wet season base flow 5

Stormflow I0

Annual peak flow 40

2-year peak flow 75

10-year peak flow 125

100-year peak flow 175

Source: Montgomery Water Group (1995), with additionaldatacompiled by Parametrix.

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 frequencies up to the

100-year flood (Table 5.1-6). The flood return frequencies were calculated assuming that the Miller

Creek detention facility and control structure are 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 will be mitigated in separate

stormwater management facilities, this plan does not increase channel capacity for increased flows.

Table 5.1-6. 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).
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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 features will be designed, factors such as flow rate or average channel slope
cannot be modified. The following sections discuss the design parameters that apply to all channel
segments, and the proposed channel configuration for each segment.

Flow Veloci_

Channel flow velocity is the primary variable influencing 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 substrate larger than small gravel.

The relationship between flow velocity and sediment transport velocity 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.
Preventing gravel movement in the new reach will prevent scouring 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 ft in approximately 1,118 ft
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 for Miller Creek.

Channel Flow Depth

Given the goals for fish habitat, desired substrate characteristics, and stream hydrology, flow depth
standards have been determined. These flow standards are: (1) a dry season water depth of at least
0.25 ft; (2) a wet season water depth of 1 ft; (3) a maximum depth of 2 ft 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 greater than approximately
40 cfs. The floodplain and floodway axedesigned to convey the 100-year flows of 175 cfs.
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Channel Bottom Width

The relocated channel bottom width 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 ft 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 ft during summer low flows to allow fish passage while conveying
wet season base flows (see Figure 5.1-3).

Channel Roughness and Side Slopes

Channel roughness, described by using Manning'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 streambexL and will be generally 4 to 10 ft wide by 6 inches deep. It
will meander within the 32-ft-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 strearnbanks will be
constructed using blended soils and gravels wrapped in an erosion control fabric. The toe of the
channel banks will be protected by installing prefabricated logs made of dense coconut fibers
wrapped in erosion control fabric. This construction method provides immediate erosion protection
as well as 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 ft 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 typically have vertical side slopes (Rosgen 1994; Montgomery and Buffington 1993),
and the design thus mimics natural stream channels. The side slopes of the new channel will be
stabilized with bioengineering and by planting 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 Alienment

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 realignment of the
sewer line required by relocation of South 154t_ 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 furtherreduces any potential for downcutting.

The 20-ft 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 mi'tigation 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 arc 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 ft 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. At the Vacca Farm area, hazardous wildlife currently use the site and
are periodically controlled. Wildlife use of the mitigation site will be monitored and managed
according to the WHMP (USDA 2000).

Fish habitat design standards for Miller Creek were developed based on the habitat requirements of
cutthroat trout. 23 The planned features include:

• Shading to minimize temperature increases during the summer

• Higher velocity riffles to maintain oxygen levels and reduce sedimentation

23Whilecoho salmonmayfind suitablerearinghabitatinthis area,flowconditionsarenot anticipatedtobe suitablefor
spawningcoho.
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• Placement of logs, rocks, or other structures to provide refuge

• Shading of the channel with native vegetation

Channel shading will enhance the stream habitat and also decrease the stream's visibility to birds of
prey (e.g., herons, raptors) that would use the stream to collect food. Riparian vegetation will thus
help reduce potentialwildlife hazards along the channel. The following sections describe how the
stream design will meet cutthroat trout habitat criteria and FAA requirements for aviation safety.

Instream Habitat

The instream habitat criteria used in the relocated channel design are based on general habitat
requirements of the resident salmonid cutthroat trout and coho salmon, which could potentially use
the site. Although anadromous salmonids have not been observed in the proposed impact areas,
resident cutthroat trout are present. These criteria are used to provide the highest quality fish habitat
possible. Designing the relocated stream to meet habitat requirements of 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
accumulated silt; and abundant instream cover for habitat. In addition, because habitat requirements
vary as life stages change, habitat complexity within the stream is also necessary. General physical
habitat requirements include access to critical habitat features, stable flows, appropriate stream
substrate, and riparian and instream cover.

Salmonids require cover provided by such features as undercut banks, logs, boulders, deep pools,
and overhanging riparian vegetation 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. LWD (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
minimum design depth requirements (i.e., 0.25 ft during dry season base flows). Accessible habitat
includes protected areas (i.e., low-velocity pockets) during high flows. The channel is also designed
to avoid habitat features that could cause stranding problems during low-flow conditions.

This minimum depth requirement should allow fish access to habitat throughout the length of the
channel, thus limiting stranding problems during low-flow periods.

Stable Flow

Stable flows ensure habitat access and protect the habitat against erosion or scouring; they also
minimize fish displacement to less preferred habitats. The channel width and bank slope criteria
incorporated in the design will help maintain relatively 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 also contributes to the optimum production of
desired prey. Substrate in the relocated channel will consist of primarily of gravel, coarse sands,
and cobble material substrate (see specifications provided earlier) 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 set to maintain suitable substrate for fish by minimizing
the ar_umulation of fine-grained material in 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 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 to assure it could convey the 100-year peak flow. Since the
floodplain storage capacity on the Vacca Farm site does not decrease (see Section 5.1.2), no
increase in future conveyance capacity of the channel is necessary. During flood events, the stream
would overtop the channel banks and flood the existing and regraded floodplain. The floodplain
itself is broad and nearly level, and it has adequate storage and conveyance capacity to prevent
increases in the 100-year flood elevation upstream of the site.

Channel Plantln2 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. Shade cloth will be used to provide shade over the channel during the
summer months until 40 percent cover of riparian vegetation is reached. Use of shade cloth
(between Stations 2+00 and 13+00 [see Appendix A]) will ameliorate stream temperatures while
riparian vegetation is becoming established. 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 5.1.2.7. 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 construction 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 HPA permit conditions as
specified by WDFW. Construction of the channel relocation will be coordinated with construction
of the third runway, South 154thStreet/South 156thWay relocation, the sewer line relocation, and

construction of Vaeca 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.
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5.1.1.8 Monitoring and Performance Standards

The Miller Creek relocation project will be monitored consistent with the approach and schedule
outlined in Section 4 of this document. Detailed performance standards and contingency measures
for the Miller Creek channel are included in Table 5.1-7, which summarizes performance standards
and monitoring methods and parameters for all of the Vacca Farm mitigation projects. The general
monitoring schedule for the Vacca Farm projects is provided in Table 5.1-8. Monitoring the new
channel includes routine inspections and emergency inspections following major floods.

Hvdroloev and Hydraulics

The effectiveness of the relocated stream will be evaluated in several ways. Because erosion and
sedimentation are the primary indicators of stream hydraulic conditions, they are the 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 standards are being met (see
Tables 5.1-7 and 5.1-8):

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

• Inspect the substrate to ensure that sedimentation and erosion prevention goals are met

• Inspect for erosion or scouting

• 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 adverse flooding impacts and ponding water

Fencing along the perimeter of the mitigation area will protected the area from public access and
illegal dumping. Where feasible from security and wildlife management concerns, it will be
designed to promote wildlife movements. Permanent signs that clearly designate the area as a
protected wetland mitigation site will also mark site perimeters. Signs will be inspected regularly
and maintained in good condition by the Port.

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.

The landscape shows that the planting of conifer trees is phased (see landscape design sheets in
Appendix A). It is anticipated that these conifers would be planted in a second planting phase
coincident with replacement plantings that may be required to meet the year three performance
standard for plant survival. At this time, the conifer species would be planted. The trees will be
positioned such that they receive some shade from adjacent plants (trees, shrubs, and groundcover).
For the first growing season following this planting, soil moisture conditions will be examined

closely, and the use of the temporary irrigation system may be used to reduce mortality and promote
growth.
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Table 5.1-8.Miller Creek relocation mitigation monitoring methods and schedule.

YearsFollowing Construction

Feature Activity Duration 0 1 2 3 4 $ 6 7 8 9 10 12 15

Habitat Visualinspection, Annually (May), or X X X X X X X X X
Su-uctures photodocumentalion afterflows in excess

of the 2-year peak
flow (duringthefirst
3 years)

Channel Me_uredcross Annually (May) or X X X X X X X X X
Morphology sections,longitudinal afterflows in excess

profiles, of the 2-year peak
photodocumentafion flow (duringthefirst

3 years)

Substrate Pebblecounts Semi-annually X X X X X X X X X
(February/August)

Erosionor Evaluatematerials Annually (May) or X X X X X X X X X
Scouring andscouring afterflowsinexcess

of the 2-year peak
flow (duringthe first
3 years)

Adverse Inspectfloodplain for Twiceyearly X X X X X X X X X
Flooding pondedwater (February/

November)

Channel Vegetationsampling Semi-annually X X X X X X X X X
Plantings (May/June&

September/October)

WetlandDelineation Earlyspring X X X

Instream Habitat

Instream habitat conditions in the relocated channel section will be described based on a variety of

monitoring data collected using standard methods for ecological evaluations of streams. Hydrologic

conditions important to habitat that will be described include water depths, velocities, profile, and

area of wetted channel. Substrate conditions (size and type) will be evaluated and described by site

observations and pebble counts. The amounts and types of LWD in the stream channel will be

described, including the special habitat conditions (undercut banks, side channels, and pools) this

LWD creates. The influence of riparian vegetation 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.

5.1.1.9 Site Protection

The Port will execute and file restrictive covenants on the mitigation projects at the Vacca Farm

site. Copies of restrictive covenants that have been approved by ACOE, Ecology, FAA, and

USDA-WSD are included in Appendix G.
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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
tittle or 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 required to change or remove the factors responsible. Specific contingency
measures for the channel relocation are included in Table 5.1-7.

The proposed channel configuration has two basic conveyance criteria that 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 for peak flows. If there were to be
future changes 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 from the design flows used to develop this plan because
the design flows were derived from detailed data (including a calibrated Hydrologic Simulation
Program FORTRAN [H_SPF]model), and because of the extensive BMPs developed for the project
(see Section 6 and Parametrix 2000a, 2001a). Possible contingency measures that would be

implemented m 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 ft) to improve capacity and
reduce velocity

• Adding log weir 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 Vacca Farm Floodplain and Wetland Restoration Plan

To mitigate the loss of floodplain storage (approximately 5.24 acre-ft) and wetland impacts in the
Miller Creek basin, the floodplain and wetlands in the Vacca Farm area will be restored (see Table
5.1-1). Restoration of the historic floodplain and wetlands will include providing a minimum of
5.94 acre-ft 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. Replacing
non-native vegetation with native plant communities will enhance existing degraded wetlands on
the Vacca Farm site. Planting forested upland buffers around the perimeter of the Vacca Farm site
(Figure 5.1-5) will further enhance functions in the restored wetlands. 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.
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Vacca Farm contains areas which historically were wetland but have altered hydrology due to prior
agricultural activities. Historic wetlands north and west of Lora Lake have been filled. The

floodplain and wetland restoration will 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, and removing fill from the perimeter of Lora Lake. 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.

To protect aquatic habitat in Miller Creek and 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, 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:

• Compensate for loss of riparian flood storage and wetlands in the Miller Creek basin.

• 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.

• Grade the floodplain and create a planting area 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 to achieve these wetland mitigation goals are listed in Table
5.1-9.
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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 floodwater storage

Provide additional floodplain area by excavating Excavate approximately 9,600 cy of soil between elevation
approximately 9,600 cy on the Vacca Farm site. 262 fi and 266 ft.

Drainage swales to provide positive drainage from the
floodplain and prevent standing water during non-flood
periods.

Use excavated material from grading the secondary swales to
create topographic variation in 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 Farm site. from restorationsite.

Restore wetland hydrology to farmed wetlands and Remove ditches and drains. Grade floodplain to elevations
prior converted croplands, that restore wetland hydrology.

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

Plant native shrub species in the floodplain and intersperse
native trees in this area. Shrubs will be planted at a density
greaterthan 2,100 per acre.

Goal 3: Establish native wetland communities in the mitigation area that does not attract waterfowl and
flocking birds

Deter flocking waterfowl from using the site. Plant the floodplain with native trees, shrubs, and tall grasses
to deter waterfowl.

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; FWs;

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).

5.1.2.3 Ownership

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

AR 049160
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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, non-
native plants dominate the site, there are no extensive areas of existing forest or invasive species,
and the site is relatively fiat. Therefore, minimal grading would be required, and no natural

vegetation communities would 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.

5.1.2.5 Constraints

No constraints have been identified that would preclude implementing this 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; FWs; 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 drainage that existed prior to agricultural drainage activities 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 ft at the Miller Creek detention facility
outlet to approximately 265 ft at the downstream end of the Vacca Farm site. A floodway has also
been delineated and mapped in a portion of the floodplain on the Vacca Farm site.

HydroloL, v

Wetland hydrology on the Vacca Farm site is supported primarily by high local groundwater levels,

and secondarily by precipitation and overbank flooding in Miller Creek. Four groundwater
monitoring wells were installed at the Vacca Farm site on May 14, 1997 to evaluate site hydrology.
Groundwater levels were then measured during 16 separate site visits between May 30, 1997 and
November 12, 1997 (Table 5.1-10). During this period, groundwater levels averaged approximately
1.5 to 2 ft below the ground surface. The largest fluctuation occurred at monitoring well P-l,
located in the existing forested and shrub wetland. At this well, the groundwater table was lowest

during the dry summer months, and, as expected, higher groundwater levels occurred in 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
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used to estimate hydrologic conditions expected to occur in the floodplain restoration site once

drainage ditches are removed and excavation in the floodplain area is complete.

Table 5.1-10. Groundwater monitoring well data aon the Vacca Farm site.

Well Numbers and Surveyed Elevation (It)b

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. i -2.5

9/04/1997 -2.4 - I.8 -2.5

9/18/1997 -0. I -1.1 -0.5 -2.2

912611997 -I.0 -1.7 -0.5 -2.3

I0/03/1997 -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

a Data are represented as depth to groundwater in ft.
b Elevations are represented as fi above mean sea level.

Softs

The Soil Survey for King County Area Washington (Snyder et al. 1973) has not mapped soils within

the project area. However, Pararnetrix, Inc. and HWA GeoSciences, Inc. (1998) have evaluated

existing soil conditions on the Vacca Farm site. Results of these investigations revealed that most

of the soils on the site are underlain by soft, saturated peat 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 the Vacca Farm site are shown in Appendix A, Sheet C6.1. Soils in the

upland areas on the Vacca Farm site are predominantly silty loams with scattered inclusions of

sandy loams.

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

Figure 2.1-4). Farmed wetlands are areas that contain wetland hydrology and soils, but lack
wetland vegetation because of farming activities. Additional descriptions of the these wetlands can
be found in the Wetland Delineation Report (Parametrix 2000b). Due to the site's agricultural

history, an extensive network of drainage ditches and tile drains exists on the site.

These areas have hydric soils and soil saturation within 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 during the early growing season and therefore do not meet the criteria for FWs

according to the Food Security Act (Section 514.22).

Forest_ Shrub, and Emergent Wetland Vegetation

A single large wetland (Wetland A1, approximately 4.66 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 Lora Lake and extending south through the center of the Vacca Farm site.
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 narrow band of
Wetland A1 continues south and contains scrub-shrub and emergent wetland habitat that bisects the

fanned agricultural fields. This wetland area is associated with a large north-south drainage ditch
that parallels Miller Creek and ultimately drains into the stream 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, and reed canarygrass.

Wetlands A2, A3, and A4 are seasonally saturated shrub wetlands located in the center of the Vacca

Farm site, in tilled farmland. These wetland islands are dominated by Himalayan blackberry with

creeping buttercup (Ranunculus repens) around the edges.

5.1.2.7 Vacca Farm Floodplain and Wetland Restoration Design

This mitigation plan will replace lost flood storage by excavating approximately 9,585 cy of soil
that is currently above 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 restore wetland 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
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forested, shrub, and emergent wetland (Wetland AI) 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 restore site 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
farming activities. This soil will be disposed of off-site at an approved upland disposal facility.

To prevent water from accumulating on the new floodplain surface and potentially attracting

waterfowl, a 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 and 1 to

2 ft deep. Excavation for the channel will add a minor amount of floodstorage capacity to the site,
but the channel will not affect the overall functions of the floodplain. During flood events the

channel will become inundated by floodwater that backs up as a result of restrictions located
downstream (south) of the site. 24 Additional floodwater will enter the site from the north, as the

stream overtops its banks. As floodflows abate, and the channel south of the site can accommodate
the stream within its channel, the floodplain will drain. The rate of drainage, however, remains

controlled by the downstream channel, and not by the on-site drainage channel. The on-site channel

simply assures that water is not stored for long periods (i.e., dead storage) on the site.

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 microtopographic relief provides habitat complexity that will
increase the diversity of plant species that can be supported on the site (Appendix A, Sheet C7.1).
LWD will also be added to the floodplain to increase habitat complexity and increase organic matter

on the floodplain (Appendix A, Sheet C1.1).

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 permanent vegetation cover within 30 days of
exposure. This seed mix should be applied during the period between April 1 through June 30 and

September 1 through October 31. If seeding occurs between June 1 and September 30, irrigation

may be required to ensure germination and establishment.

24Because of thesedownstreamrestrictions,the floodplainbecomesa backwaterarea, and the drainagechannel and the
floodplainas a whole is not a floodwayor "flow-through"system. The downstream channel restrictions will not be
modified,and thereforedownstreamflow and flood conditionswill not change.
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Table 5.1-11. Proposed seed mix for erosion control

Scientific Name Common Name Percent by Weight

Agrostis alOa Redtop l0

Lolium multiflorum Annual rye 40

Festuca rubra var. commutata Chewings red rescue 40

Trifolium repens White clover 10

All soils left exposed for greater than 48 hours from October 1 through March 31 (or greater than 7

days from April 1 through September 30) will be covered with jute matting or other appropriate
BMPs.

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 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. The irrigation system is used to provide suitable wetland 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 use
irrigation will no longer be needed. Irrigation will use municipal water purchased by the Port.

Application rates will be less than agronomic rates, but sufficient to reduce plant mortality and to

promote growth during dry periods. Use of the irrigation system is described more fully under
Implementation, Section 5.1-4.

Expected Hydrolo_v

The high groundwater table throughout the Vacca Farm site suggests that post-construction
hydrology will result in soils that are saturated to the surface from the onset of autumn rains through
early summer (early to mid July). Standing water, ranging in depth from 2 to 6 inches, is also
expected to occur for short periods during the fall, winter, and spring months. To deter waterfowl

from using areas of standing water, dense shrub plantings will be located throughout the site. The
upland zones may become saturated during 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, dewatering may be
necessary before grading activities occur (see Implementation, Section 5.1.4).

Wildlife Considerations

Flocking birds, raptors, and waterfowl pose the greatest concern for aircraft safety at STIA.

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

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
barrier of stems to cover standing water that is likely to be present.

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

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 5.1-12; Appendix A, Sheets L4 and L5). To minimize wildlife hazards, all the planting plans
for the on-site mitigation actions are designed to be unattractive to flocking birds and waterfowl.
Plants used in the on-site mitigation areas produce few fruits, berries, or nuts (see Table 5.1-12).

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

Upland Buffers

Upland buffers (see Figures 5.1-5 and 5.1-6; Appendix A, Sheets LA and L5) 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
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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

Removing non-native invasive species in selected areas and infill planting with native tree and
shrub species will enhance existing wetlands on the Vacca Farm site. A portion of Wetland AI,

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 1 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 (Thuja plicata) 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 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.Figure

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.

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 and 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.
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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 L4
and L5). Species proposed to be planted in the riparian buffer include black cottonwood, Pacific
willow, Sitka willow (Salix sitchensis), Scouler's willow (Salix scouleriana), bigleaf maple (Acer
macrophyUum), Oregon ash (Fraxinus latifolia), red alder, Pacific ninebark (Phsocarpus capitatus),
and vine maple (Acer circinatum). An average 50-ft 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 ft wide
due to the location of the embankment and South 154thStreet/South 156thWay. The immediate
channel banks of the newly relocated channel will be planted with live willow stakes (Appendix A,
Sheets LA and L5). A typical cross section of the proposed buffer area around Miller Creek appears
in Figure 5.1-6 and in Appendix A, Sheet C 1.2.

Planting Approach

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

5.1.2.8 Monitoring and Performance Standards

The Vacca Farm floodplain and wetland mitigation site will be monitored consistent with the
approach and schedules outlined in Section 4 of this document. Specific performance standards and

contingency measures for the Vacca Farm floodplain are included in Table 5.1-7. The general
monitoring schedule for the Vacca Farm projects is provided in Table 5. I-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
establishment of the upland and wetland plant communities (Table 5.1-13). Monitoring for hazard
wildlife will also be conducted at the Vacca Farm site, as described in Section 4.
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Floodplain Hydroloev

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

Veeetation Monitorin2

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 Section 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 boundaries of the mitigation area and buffers shall be permanently marked with stakes at least
every 100 feet or with fencing. The marking shall include signage that clearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The details of
fencing and signage are provided in Appendix P.
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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 control) will be
implemented consistent with the approach outlined in Section 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 Section 4. Specific contingency
measures are provided for each performance standard in Table 5.1-7.

Meeting the performance standards for non-native invasive species at Vacca Farm will likely
require implementation of contingency measures during the 15-year monitoring period. Potential
invasive species of concern at the Vacca Farm site include, but are not limited to, reed canarygrass,
Himalayan blackberry, Japanese knotweed (Polygonum cuspidatum, and P. sachalinense), and
purple loosestrife (Lythrum salicaria). These species are a concern because they already occur at
Vacca Farm and may be difficult to eliminate, or because propagules of these plants are likely to
continuously re-invade the site from upstream aquatic sources or from the surrounding area.

Successfully establishing native vegetation on the site will be a key component in reducing and
controlling invasive species in the long term at the mitigation site. In the short term (i.e., during the
15-year monitoring period), contingency measures specified in Table 5.1-7 will be implemented as
necessary to control invasive species on the site.

Possible contingency measures that may be implemented to reduce hazard wildlife attmctants
specific to Vacca Farm are included in Table 5.1-7. Contingencies include eliminating areas of
standing water on the floodplain by planting shrubs or minor regrading to eliminate depressions.

Measures to control wildlife hazards will be consistent with the Port's WHM approach described
in Section 4.

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

• If topographic surveys reveal inadequate floodplain storage capacity, additional grading will
be undertaken to replace the lost floodplain area.

• 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 off the 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 control will be implemented.

• Replacement plants will be installed if survival is 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.

Natural Resource Mitigation Plan 5-46 November 2001
Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

All 049"t74



5.1.3 Lora Lake Shoreline Enhancement

Mitigation at Lora Lake includes removing a concrete bulkhead, removing residential structures,
and removing wetland fill from the west and north perimeters of the lake. These disturbed areas

will be planted with wetland shrub communities. A forested buffer will be planted around the lake
(Figure 5.1-8; Appendix A, Sheet C3.2) (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 and habitat in the lake. Restored
wetlands and buffers around Lora Lake will also enhance the aquatic habitat functions of the lake
and the overall function of the restored wetlands in the Vacca Farm floodplain. In particular, the
buffer restored wetlands, and bulkhead removal will increase the amount of organic detritus source
to the lake for the benefit of aquatic insects. Increased insect production will improve habitat
conditions for fish and amphibians. Additionally, the restored wetlands and vegetated shoreline will
provide improved habitat for amphibians. Removing existing residences, lawns, and structures will
eliminate sources of nutrients and pollutants to the lake and stream. Mitigation at this site also
provides an opportunity to reduce existing hazard wildlife attractants 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 enhancement project is to protect and enhance the aquatic habitats in Lora
Lake for aquatic insects, fish, and amphibians by removing shoreline bulkheads and planting native
vegetation around the shoreline. Specific design objectives are described in Table 5.1-14.

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

Goals and Design Objectives Design Criteria

Restore more natural shoreline to Lora Lake and The concrete bulkhead will be removed and shoreline

improve ecological function of the Lora Lake shoreline graded to a stable slope configuration.
to the aquatic habitat of the lake.

Remove 1-acre of wetland fill along the north and west side
of the lake to restore historic wetland conditions.

Protect and enhance mitigation actions by providing All structures within the 25-ft buffer will be demolished
protected upland buffers, and failing septic systems (if present) will be removed.

Plant upland buffer areas (1.81 acres) around Lora Lake
with native trees and shrubs.

Vegetate all disturbed areas with native plant Plant native tree species at densities of approximately 280
communities, per acre.

Plant native shrub species at densities of approximately
2,100 per acre.
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5.1.3.2 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 comer of the lake or via flow at several points over the earthen berm that forms the
southern shore of the lake.

Lora Lake was excavated after 1961 and prior to 1970. The residential development along the north
and west shore of the lake is partially built on wetland fill that was placed on farmland similar to
that occurring on the Vacca Farm site. Cement block bulkhead and tiptop retaining walls are
located around most of the shoreline on the north and west sides of Lore 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 moi_ops, lawn fertilizers, and pesticides are potential sources of pollutants to Lore
Lake, Miller Creek, and associated wetlands. Residential lawns along the lake can also attract
waterfowl that graze on the turf grasses.

A narrow band of emergent wetland extends around Lore 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 2000b).

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 restore wetlands,
enhance water quality in Lora Lake and Miller Creek, and to enhance the function of the restored
wetlands in the Vacca Farm floodplain. Removal of existing residences, lawns, and structures will
eliminate sources of nutrients and other pollutants to the lake and stream. Wetland functions on the
Vacca Farm site 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 axe no constraints associated with implementing this mitigation action. Grading has been
avoided in an area where a drainage pipe is present. There is a drainage easement on about 0.01
acre of property for a drainage pipe. The easement also includes maintenance of a rock weir near
the Lora Lake shoreline.
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5.1.3.6 Ecological Assessment of the Lora Lake Shoreline

Veeetation

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., tuff 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, hardhack, and common cattail. The upland shrub area consists of some Douglas fir
(Pseudotsuga menziesii), 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, with lenses of 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 altered to contruct the dike on the south side.

5.1.3.7 Lora Lake Shoreline and Wetland Restoration Design

To enhance the aquatic functions of Lora Lake the concrete bulkhead lining the shoreline will be
removed. Existing wetlands fringing the Lake will be enhanced, and about 1 acre of filled wetland
will be restored. Upland areas between Des Moines Memorial Drive, South 150_ Street and Lora
Lake will be restored with native tree and shrubs. These changes are illustrated in Figure 5.1-8.

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.

Grading activities associated with removing the bulkhead and wetland fill will result in a nearly
level wetland area 1-acre in size and about 0.5 to 2 feet above the elevation of the lake. The upland
slope on the north and west side of the lake would be established at about 3:1. The restored wetland
area would be established near the elevation of buried natural soils. If the peat soils that were
historically mapped on the site were removed prior to fill, peat removed from other construction
projects will be used to establish wetland soil with high organic matter content.

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 grading, 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.
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Expected HydroloL_v

The areas located below elevation 266 it feet would be expected to meet the wetland hydrology
parameter and support restored wetlands. The groundwater table is high adjacent to the lakeshore,
and groundwater seepage emanated from the rock retaining walls on the north and we,st sides of the
lake. Some ground water emanates at about 265-266 ft and is present during the late fall to early
summer period. Observations of water leaving Lora Lake throughout the summer months suggest
these seep are_ are perennial. Wetland areas below about 265.4 fi will become inundated for brief
during 100-year flood events.

Wildlife Considerations

The landscape plan has been designed to be consistent with the WHIVIP and to avoid attracting
flocldng 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 (Picea sitchensis) 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 raptor perching habitat.

Landscape Plan

Species to be planted in the Lore Lake buffer and wetland restoration areas are identified in Table
5.1-12. The planting plan for the buffer is shown in Figure 5.1-5 and included in the Landscape
Plan sheets in Appendix A. The Lora Lake buffer includes species such as black cottonwood and
willows for the wetland restoration areas, as well as species such as big-leaf maple and red alder for
the drier areas in the buffer.

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

5.1.3.8 Implementation

Implementation details for Lora Lake are included with the descriptions for 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 approach described in Section 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 15 years after installation of the plant
material consistent with the schedule in Table 5.1-13.
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Monitoring Lora Lake will focus primarily on vegetation to evaluate establishment of native
vegetation, consistent with the approach described in Section 4. The Lora Lake site will also be
monitored for hazard wildlife, consistent with the monitoring approaches described in Section 4.

5.1.3.10 Site Protection

The Port will execute and file restrictive covenants for the mitigation area. Copies of proposed
restrictive covenants are included in Appendix G. The boundaries of the mitigation area and buffers
shall be permanently marked with stakes at least every 100 feet or with fencing. The marking shall
include signage that clearly indicates that mowing and fertilizer/pesticide applications are prohibited
within mitigation areas. The details of fencing and signage are provided in Appendix P.

Fencing will protect the site from illegal dumping, human use, and may also serve as a security
fence for portions of the airport. Where security or wildlife management concerns allow, fencing
will allow passage of wildlife.

5.1.3.11 Maintenance and Contingency Plans

A maintenance plan will be developed for the Lora Lake buffers, as described in Section 4, to guide
routine maintenance tasks. Specific contingency measures will be implemented as necessary,
consistent with the adaptive management approach. Contingency measures for Lora Lake are listed
in Table 5.1-7.

A special monitoring need for this site is to evaluate the several drainage paths that water follows
when it exits over the berm of Lora Lake and enters Miller Creek or the Vacca Farm wetlands.

Beaver, uprooting of trees, or erosion could alter these hydrologic flow paths which could affect
water levels in the lake or the distribution of water to downstream areas. While over time the

establishment of greater amounts of tree and shrub vegetation on the berm should create increased
stability, in the short term, some changes could create new wetland management opportunities.
Evaluation of this feature will provide a basis for adaptive management if needed.

5.1A Implementation of the Vacca Farm Mitigation Projects

Construction associated with building the proposed third runway, including relocation of the South
154thStreet/South 156th Way roadway and sewer line, will be part of the first phase of the proposed
Master Plan Update implementation. Relocation of Miller Creek must 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 grading and restoration of the banks of Miller Creek at the
South 154thStreet/South 156thWay bridge relocation are included in Appendix B, Sheets P1 and P2.
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5.1.4.1 General Construction Sequencing

Constructionof the Vacca Farm projectsarecurrentlyscheduledto beginduringthe 2002
constructionseason(seeTable5.1-15),buttheactualscheduleisdependenton receiptoffederal,
state,andlocalpermits.Excavationandgradingforthefloodplainandstreamchannelareexpected
tooccurduringthedriesttimeoftheyear,takingapproximately15weeks,beginninginlateJune

and endingby earlyOctober.Instreamwork associatedwiththechannelrelocationwillbe subject
topermitconditionsassociatedwiththeHPA, andwilllikelyoccurbetweenJuly15and September
15.

Construction of the mitigation site will be coordinated with the embankment construction, the South
154 thStreet relocation (including South 156th Way bridge relocation), and relocation of the sewer
line to ensure that these projects do not impact the mitigation site. In particular, prior to
commencing with plant installation, contractors will be required to complete all other work on the
site to ensure that plants are not damaged once they are installed.

ConstructionofVaccaFarm projectswilllikelytakeplaceinseveralphases.Phase1 willinclude
mostoftheearthworkfortheMillerCreekchannelrelocationandfloodplain.DuringPhaseI,the
Vacca Farm floodplain will be graded and the irrigation system installed, the new channel will be
excavated, andthe channel banks stabilizedwithbioengineering andplanted 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 CI.1 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. Connecting the existing stream channel to the new channel, and the diverting water
into the new channel, and stabilizing will occur during the first construction season. Grading 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 1 (Appendix A, Sheet C2), although this work is not dependent on the Miller
Creek relocation.

Following completion of Phase 1 earthwork, all open areas on the site (i.e., the channel, floodplain
areas, and Lora Lake buffers) will be hydroseeded to provide weed barrier and erosion control prior
to winter rains and plant installation. Hydroseed should be applied by mid-September to ensure that
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 Miller Creek will be coordinated with roadway
relocation and will likely not be completed until roadway construction is complete. Phase 2
planting includes 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 (Landscape Plan sheets in Appendix A,
Sheets L1 and L2). Plant installation in these areas may require more than one construction season
to complete.
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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 will begin 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 planincludesinstallationofsiltfencesaroundtheexistingwetlandstobe
enhancedsoutheastof Lora Lake,and theLoreLake shoreline,topreventsedimentfrom the
constructionsiteenteringthesewaters(AppendixA, SheetTEl). A temporaryberm willbe
constructedanda siltfenceinstalledtoprotectadjacentpropertiestothesouthofthemitigationsite
andpreventwaterfromtheconstructionsitefromenteringthedrainageditchthatnms throughthe
center of Wetland A1.

Water from 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 TED. Water from
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 spaUs, 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.

AdditionalTESC measuresincludeplacingsirfencearoundwork areasand stagingareas,and
placingstrawbalesatkey locationswithintheprojectlimits.Clearingandbrushremovalwillbe
limitedtoonlythosework areasthatthecontractorisscheduledtobeginwithinthefollowing2
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 from roadway construction.
Measures to protect the mitigation site from adjacent construction may include orange barrier
fencing, sediment and erosion control fencing, and possibly 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 ofdewatering trenches and temporary storage
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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 areato 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,
consl_ction 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.

The new channel will be excavated and water diverted from the existing channel within the same
construction season. The new channel banks will be adequately stabilized to carry dry and wet
season flows using bioengineering (e.g., coir lifts 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 annual peak flows (Appendix A, Sheet C5). Flows
greater than annual peak flows will flood onto the floodplain, rapidly attenuating the energy and
erosive force of high flows.

The sequence of steps required to divert existing flows to the new channel will be consistent with
HPA permit conditions and will be conducted to reduce stress and impacts on aquatic organisms.
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 downstream of South 160th Street where suitable habitat exists.
Fish capture and relocation will be done under the supervision of 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 intemfittently introduced to the new channel section to allow the streambed gravels
to sort and stabilize. Flows will be intermittently introduced to the new channel with a gate valve or
other control structure to 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 embankment construction.
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Excavation of the floodplain grades at Vacca Farm may occur concurrently with the new channel
excavation. Floodplain grading will begin as soon as the contractor can control the groundwater
sufficiently for excavation. Grading will occur on all areas of the mitigation site with the exception
of the existing wetland to the east of Lora Lake (i.e., between Lora Lake and Miller Creek) and the
area of 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 constructed through the floodplain to allow it to drain gradually to the
south and prevent standing water (Appendix A, Sheet C2). Cross sections in the plan sheets show
the proposed site elevations following grading (Appendix A, Sheets C1.2 and (24). In addition to
floodplain grading, existing bulkheads along the north and west shoreline of Lora Lake will be
removed and a more gradual slope will be restored to 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 wetland, buffer, and floodplain grades have been established and verified by field
survey, the temporary irrigation system will be installed (Appendix A, Sheets L1 through L3). This
system will be used to provide flexibility in the planting schedule, provide contingencies against
periods of dry weather during the first few growing seasons, and to maximize plant survival and
growth during the first years following planting. Allowing for maximum plant growth during the
first years of restoration will expedite establishment of cover and shade on the site, production of
biomass, vertical habitat structure, and organic litter. This will help reduce temporal impacts.

Irrigation is a standard feature of wetland mitigation construction in the Puget Sound Lowlands due
to the region's pronounced summer drought. Irrigation will be designed for the entire area to be
graded at Vacca Farm; however, it may not be necessary in some areas. If, following grading, the
wetland scientist determines that irrigation is not needed in some areas, it will not be installed.

Municipal water will be used for irrigation. It is anticipated that the irrigation system would be used
for the months of June through September, but actual timing will be dependent on weather and soil
moisture conditions. Application rates will be sufficient to reduce plant mortality and promote
growth during dry periods. In upland buffers that contain well-drained soils, earlier and more
frequent use may be required. The irrigation system will be decommissioned and all aboveground
parts removed at the direction of the wetland scientist once plant survival standards have been met.

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

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

The channel area will be planted as soon as channel excavation is complete. In areas with irrigation,
planting will not be limited to fall or winter planting seasons; in areas lacking irrigation, planting
will occur only during the fall and/or winter months. The stream buffer and adjacent floodplain can
be planted after site grading and irrigation installation is complete and hydroseed has become
established.
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It is anticipated that floodplain and buffers, stream riparian zone and buffers, and Lora Lake buffer

planting will begin the first fall (i.e., October or November) following grading and irrigation
installation. Planting the entire site will likely require more than 1 year to complete. Immediately
following plant installation, the area between plants will be mulched or covered with a weed control

fabric to reduce establishment of weeds. Stem collars or other herbivore deterrents may be installed
on plants to reduce damage from rodents and other herbivores.

Soils on the Vacca Farm site are a mix of inter-bedded peat, sand, silt, and gravel. 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 suitable for plant establishment, 12 to 14

inches of prepared topsoil will be spread over the surface following grading. Where feasible, the
prepared topsoil will be comprised of native materials from the site, mixed to obtain a topsoil with a
3:1 mineral to organic material mix. Where not feasible, prepared topsoil will be a 3:1 mix of clean
sand with organic compost that is free 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 procur_ and from the appropriate geographic
sources. Plant material used for mitigation will be grown in the area that is bounded on the north by
the Fraser River Valley of British Columbia, on the east by the 1,000-fl 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 outline the coustmction and post-construction steps necessary to implement
the Mitigation Plan for the Vacca Farm site.

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 permit 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).
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• Plant procurement shall be coordinated with the grading and irrigation installation schedules
and be completed 6 to 12 months prior to the scheduled planting season to ensure that plants
are available in the 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; 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.

• Establish temporary access/haul roads.

• Establish staging and stockpile areas.

• Implement a spill control plan and identify fueling areas.

• Install site dewatering equipment and structures (e.g., pumping wells, manifold piping,
temporary storage ponds, discharge structure).

Clearing, Excavation, and Grading

• Clear and grub the site.

• Implement dewatering for new channel construction, if necessary.

• Fill in or remove drainage ditches.

• Excavate new channel subgrades (except at tie-in areas).

• Confirm new channel subgrades with field survey.

• Install log weirs and quarry spalls.

• Place streambed material and grade low-flow channel.

• Confirm new channel finish grades.

• Construct new channel banks; install eoir fabric-wrapped streambank material.

• Installcoirlogsandcoirmattresses.

• Install instmam habitat featuresinnew channel.

• Installchannelplantingsandbioengineering.
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• Install shade cloth.

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

• Mass and fine grade floodplain.

• Install microtopography/LWD 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 transition area log weirs and quarry spalls at tie-in areas.

• Place streambed (spawning) gravel and grade low-flow channel at tie-in areas.

• Confirm new channel finish grades.

• Construct new channel banks.

• Install coir logs and coir mattresses at tie-in areas.

• Install bioengineering.

• 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.

Closeout

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

• Remove construction equipment and debris.

NaturalResourceMitigationPlan 5-61 November2001
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlan Update

AR 049189



• 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 156th Way 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 15-year monitoring period.

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

AR 049190

Natural Resource Mitigation Plan 5-62 November 2001

Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update



•- p._

m

AR 049191



5.2 MILLER CREEK RIPARIAN AND INSTREAM ENHANCEMENT PROJECTS

Mitigation along Miller Creek from the Vacca Farm site to Des Moines Memorial Drive is designed
to establish a large, contiguous habitat corridor extending approximately 6,500 ft along the stream,
connecting habitats that are currently fragmented by urban land uses. Within this corridor, instream,
wetland, and non-wetland riparian habitats will be restored and enhanced. Removing channel

armoring, restoring more natural channel morphology, and installing habitat features at selected
areas will restore instream habitat in Miller Creek. Removing structures, impervious surfaces, and
non-native vegetation and planting with native wetland vegetation will be enhanced many of the
riparian wetlands along Miller Creek. Non-wetland riparian buffers along Miller Creek will be
enhanced to stabilize soil; retain sediments and nutrients; and provide shade, organic matter, and
woody debris to the stream.

Mitigation measures along Miller Creek will also be implemented to compensate for filling existing
drainage channels, maintain the hydrology of wetlands between Miller Creek and the new runway
embankment, and mitigate 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 Vacca Farm site and Des Moines

Memorial Drive (Section 5.2.1)

• Restoring and enhancing a native, forested riparian buffer corridor along the east and west
sides of this 6,500-ft section of Miller Creek to protect and improve aquatic habitat in the
stream, associated drainage channels, and riparian wetlands (Section 5.2.1)

• Establishing a large, contiguous, protected riparian habitat corridor connecting the upper and
lower reaches of Miller Creek (Section 5.2.1 )

• 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 ft of drainage channels near 12th Avenue South to
compensate for existing drainage channels that will be filled by the third runway
embankment (Section 5.2.3)

• Restoring wetland and upland plant communities to Wetland A17 to mitigate for the
temporary impacts of construction (temporary impacts will also be restored as described in
Section 5.2.4, and this mitigation thus reduces duration of these impacts).

• Improve channel conditions in Water D (1,830 linear feet) through riparian plantings and
wood placement.
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• 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)

5.2.1 Miller Creek Riparian Corridor Wetland and Buffer Enhancement Plan

Physical and biological functions will be enhanced along approximately 6,500 ft of Miller Creek.
Protection and enhancement of the riparian area 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 contributing LWD 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 aquatic organisms.

As a consequence of past development in the Miller Creek watershed, buffers have been removed or
degraded along much of the stream. Native forested vegetation has been replaced by impervious
surfaces, ornamental turf grasses, or landscaping. These alterations reduce the ability of the existing
buffer to support the biological and physical functions necessary to maintain quality habitat in
adjacent streams.

To restore functions to aquatic resources, riparian wetlands, and buffer along Miller Creek, a buffer
area that averages a minimum of 100 ft wide on both banks of the stream (approximately 40 acres)
will be enhanced (Figure 5.2-1; Appendix B). Approximately 10.25 acres of riparian wetland
habitat and approximately 40.86 acres of buffer will be enhanced. Buffer and wetland enhancement
activities along Miller Creek include removal of all residential structures and associated impervious
surfaces, underground oil 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 on the landscape sheets in Appendix B. The
wetlands and 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 on the Landscape
Plan sheets in Appendix B). Wetland or riparian buffer areas, which currently are predominantly
forest 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, and replacement drainage channels (see
Section 5.2.3). Appropriate BMPs will be implemented and construction activities sequenced to
ensure there are no impacts to buffer enhancement projects from other mitigation or Master Plan
Update improvements construction activities (see Implementation, Section 5.2.2.10 for details).
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5.2.1.1 Goals, Objectives, and Design Criteria

The prima_ goalsof thebufferenhancementplan are to enhancefunctionsin riparianwetlandsand
in aquatichabitat within and downstreamof the Miller Creek riparian corridor by restoringa
forestedbuffer alongtheenth_ lengthof Miller Creek in the acquisitionarea(Table 5.2-1).

Table 5.2-1. Mitigation goals, design objectives, and design criteria for the Miller Creek wetland and buffer
enhancement project.

Goals and Design Objectives Design Criteria

Goal: Enhance aquatic habitat in the Miller Creek by establishing a forested buffer

Restore approximately 40.86 acres of Demolish existing structures; remove maintained lawn, landscaping, and
riparian buffer along Miller Creek. portions of non-native vegetation located within 100 fc of Miller Creek (or

its adjacent wetlands), and buffer averaging areas.

Remove potential water quality impacts such as failed septic systems and
untreated stormwater runoff fi_m the buffer area.

Enhance wetland and riparian areas. Riparian buffer areas that are cleared or disturbed during demolition will
be planted with native forested and shrub vegetation.

Plant native tree species at densities of greater than 280 per acre.

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

Planting native forest vegetation will enhance lawn and other areas
dominated by non-native species.

Increase shade, detritus input, and Densely plant the portion of the buffer adjacent to the stream with native
organic matter retention in the trees and shrubs where appficable to provide overhanging vegetation and
aquatic enviroment, provide future sourcesof LWD to the strean_

Reduce erosion and sedimentation to Remove existing structures, such as riprap walls and bridges, to reduce
Miller Creek. channel scouring.

Increase sediment retention in the buffer by planting trees and shrubs.

Provide long-term protection to the Establish restrictive covenants to permanently protect buffer.
Miller Creek Buffer.

Install fencing and signs to designate area as protected mitigation site,

5.2.1.2 Mitigation Site Description

The section of Miller Creek includes the riparian enhancement projects is located along both sides
of the stream between the southern portion of the Vacca Farm site and where the stream flows under
Des Moines Memorial Drive (Appendix B, Sheet C2).

The Miller Creek buffer was established by adding a 100-ff buffer from the Ordinary High Water
Mark (OHWM) of Miller Creek or from the edge of riparian wetlands (riparian wetlands are those
that are directly associated with Miller Creek). Approximately 4.8 acres of permanent detention
ponds, relocated South 154th Street/South 156th Way, and the third runway embankment will
encroach into this buffer. Additionally, an existing 20-fl wide sanitary sewer pipe easement (1.7
acres) was calculated as an encroachment. Buffer averaging was applied at three locations along the
stream to compensate for these encmachments. The upland buffers and buffer averaging areas total
approximately 40.86 acres (Appendix J).
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The riparianbuffer 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 and Sitka willow,
hardhack, lady fern (Athyriumfelix-femina), horsetail, and various native and non-native grasses.

Twenty-five wetlands are present within the Miller Creek buffer and buffer averaging areas (see
Table 3.1-4). These wetlands are 18, 37, A1, Ag, A10, All, A13, A16, A17, R1, R2, R3, R4, RS,
R6, R7, RS, Rg, R10, Rll, R12, R13, R14, R15a, and R17. A complete description of these
wetlands is provided in the Wetland Delineation Report (Parametrix 2000b).

5.2.1.3 Ownership

All parcels within the riparian wetland and buffer enhancement area shown in Figure 522-1 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 salmonids.
Acquisition, permanent protection, and restoration of a significant portion of Miller Creek have the
potential to significantly enhance wetland and aquatic habitats in the Miller Creek basin, including
downstream segments not within the project area. Removing residential land uses and associated
non-point source pollution and physical impacts, such as clearing and dumping, will enhance the
wetland and riparian plant communities, as well as water quality and aquatic habitat within the
stream.

The planned restoration and enhancement of the Miller Creek riparian corridor provide an
exceptional opportunity to remove anthropogenic impacts, and to establish a large, contiguous
riparian habitat corridor within a highly urbanized watershed. Few such opportunities exist to
perform habitat restoration at this scale on significant salmonid-bearing streams in 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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A concern identified for this mitigation area has been the presence of an existing sewer line
easement owned by the Southwest Suburban Sewer District. Occasional maintenance of this line
would be required within the 20-foot easement, and this maintenance z5 could prevent mature
vegetation fxom developing within the easement (see Landscape Plan Sheets in Appendix B). For
these reasons, this area of the easement is removed fi'om the mitigation buffer, and an equivalent
area that can be fully protected from future disturbance has been added to the mitigation area. The
presence of the sewer line will not reduce or alter the ecological functions derived fi'om the
mitigation. Its presence has, in fact, increased the area of land set aside for protection.

A water main and easement are present in the mitigation site near Wetland A17.

5.2.1.6 Ecological Assessment of the Mitigation Site

Ecological conditions relevant to the mitigation design and implementation are discussed in this
section.

Hydrology

The majority of the proposed buffer zone contains uplands and areas of riparian and non-riparian
wetlands.Seasonalsoilsaturationcan occurin some of theuplandareasnear thestream.
Inundation of some riparian wetlands occurs during the high-flow periods that may 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., Wetlands 18 and 37) remain perennially saturated.
Non-riparianwetlandsinthebufferareaaretypicallysaturatedduringthelatefallthroughearly
summer period.

Evaluations of project impacts to wetlands (Parametrix 2001b) demonstrate that, with the proposed
mitigation,groundwaterwillcontinuetobe availabletosupportwetlandsprotectedby theMiller
Creekbuffer.MitigationtofurtherprotectandmonitorthesewetlandsisdiscussedinSection5.2.3.

Soils

Theprojectareahasnotbeenmappedby theSoilSurveyofKingCountyAreaWashington(Snyder
etal.1973).However,varioussoiltestpitswere dug duringfieldinvestigationsforwetland
delineations within the Miller Creek area. Alluvial soils with high organic matter 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 arc primarily made up of moderately well

25Sewerlinesgenerallyhaveadesignlife inexcessof 50years,andrarelyrequiremaintenanceorfail. Therefore,the
potentialfordisturbanceof the easementareais smalland infiequent.Furthermore,ifleakswereto developin theline,
therearemethodstorepairandrehabilitatesewerlinesin-situwithnodisruptionofsurfacesoils.Thesemethodsemploy
installationof new pipesleevesor pipelinerswithintheexistingpipe. hstalhtion is donethroughexistingmanholes
withoutsoil excavation.Thesearethepreferredmethodsforrehabilitatingsewerlines,andareroutinelyusedby large
andsmallsewerutilities.Theeasementwidthof 20 fl providessufficientconsWactionareaformaintenance,repair,or
rehabilitationneeds.
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drained soils forming on glacial till. In some areas, soils were predominantly a sandy loam, with a
soilprofilethatcorrespondstoIndianolasoils(Snyderetal.1973).

Vegetation

Southof theVacea Farm site,betweenSouth156thWay and South160thStreet,theriparian
vegetationisa complex mix of types.Areasof residentiallandscaping,such as lawns and

ornamentalplantings,and areasof non-nativeinvasivevegetation,areintermixedwithareasof
nativeuplandandwetlandvegetation.Non-nativedominantplantsincludesuchinvasivespeciesas
Himalayanblackberry,Japaneseknotweed,andEnglishivy.

RiparianvegetationsouthofSouth160thStreetismoreoftendominatedby nativeplantspeciesthan
theareabetweenVaccaFarm and South160thStreet.Common speciesidentifiedinthecanopy
layerincluderedalder,westernredcedar,Englishholly(//exaquifolium),and some Douglasfir.
Dominant speciesin the shrublayerconsistof Himalayanblackberry,salmonberry(Rubus
spectabilis),willow,and Indianplum (Oemleriacerasiformis),withhorsetailspecies,ladyfern,
swordfem(Polystichummunitum),andvariousuplandandwetlandgrassesintheherbaceouslayer.

To assesstheextentof non-nativevegetationlocatedwithin100 flof thestream,a vegetation
surveywas conductedalongeachparcelthatbordersMillerCreek.Detaileddescriptionsofthe
vegetation in each parcel within the riparian buffer are provided in Appendix B, Sheets L1 through
L6.

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-native invasive 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-enhancement actions will be implemented, depending on site-specific conditions (Table 5.2-2
and on the Landscape Plan sheets in Appendix B, Sheets L1 through L5). Specific performance
standards for the buffer enhancement area are provided in Table 5.2-3. Depending on existing
conditions in a given part of 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 and re-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 iniill planting to increase species
diversity and habitat structure (i.e., infill planting)

o Retaining and protecting existing native vegetation with the designated buffer (i.e.,
protection)
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Table 52-2. Enhancement planting approach along the MAilerCreek buffer.

Enhancement Activity Explanation and Comments

Remove structuresand/or non- This enhancementapproachincludes plantingdisturbedareas afterstruc_-es have
native invasive vegetation and been removed fi'om the site. Activities may include grading within the existing
re-planting, buffer to remove houses, driveways,and other structures.If necessary,soil will be

scarifiedand/or amendedwithorganicmaterial.

Non-native invasive species such as Himalayan and evergreen blackberry),
Japanese knotweed, bamboo (Bambusa sp.) and English holly (Her aquifolium)
will be removed fxomcertainportions of the buffer; these areasare shaded on the
LandscapePlan sheets in Appendix B. Removalof non-native invasive plants will
dependupon vehicularaccess, the potential risk of sedimentationin wetlands or
Miller Creekfromvegetation _moval, and whether or not invasive species can be
controlledadequatelywithout removal. Areas of non-native invasive species will
be wholly removed only where there is appropriateaccess and if existing desirable
vegetation will not be adverselyaffected.

Re-vegetation will consist of planting native trees and shrubs in areas, such as
lawns associated with residences, that do not currently have an overstory of
vegetation. Understoryplanting will occur in forest areas that lack undeI_tory
shrubs. Native trees and shrubs to be used in these enhancements are listed in
Table5.1-12.

Invasive vegetation control Non-native invasive species such as Himalayan and evergreen blackberry,
and/or management, and re- Japaneseknotweed,bamboo, and English holly will be controlledand managed in
plantingwith native vegetation, certainportions of the buffer where removal is not necessary or possible. For

example, invasive species within the buffer may be left in place if removal could
causeerosion orsedimentationto the s_eam or adjacent wetlands.

In some areas, patches of invasive species may be treated with herbicideand/or
physically removed. These patches may range in size from approximately 200 to
600 f12. Coniferous uee species will be planted in the open area to promote
reforestation that would eventually shade out invasive species. These plantings
will also provide diversity, seed stock, and recruitment of LWD into the riparian
buffer.

Native trees and shrubs will be planted to increase (1) the amount of shade over
Miller Creel (2) LWD recruitment, and (3) colonization of native trees.

InfiU planting in existing Native trees and shrubswill be planted to increase (1) the amount of shade over
native/non-native vegetation. Miller Creek,(2) LWD recruitment,and (3) colonizationof native trees.

No enhancement actionneeded. These areas either (1) contain well-vegetated buffer that does not require
enhancement activities, or (2) are inaccessible or cannot be enhanced without
causingharmto desirablevegetation.
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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 corridor will be demolished and removed. If
abandoned underground pipes 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
demolition activities associated with the Miller Creek buffer enhancement plan. Materials removed
from the buffer area during demolition will be disposed of off-site at an approved upland disposal
facility.

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 proposed. 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 of invasive species.

Expected Hydrology

The hydrologic regime within the buffer area along Miller Creek varies widely because of
topography, soil conditions, and proximity to the stream or associated wetlands. Surface glades will
be changed as little as possible to retain existing drainage and flow patterns. Therefore, no changes
to the existing hydrologic regime are anticipated to occur from implementing 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 from 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 quantifies 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 redcedar because its limp branches do not provide ideal raptor
perching habitat.
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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 Landscape Plan sheets in Appendix B.

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, 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.

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

A temporary irrigation system will be provided within the buffer areas. Irrigation will be used only
during the plant establishment phase and will be removed after plant survival standards have been
met. Irrigation will likely be used during the June through September time period, depending on
weather conditions. Application rates are planned to be less than agronomic rates, but sufficient to
reduce plant mortality and promote plant growth during the first season following planting.

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.

5.2.1.9 Monitoring and Performance Standards

Monitoring of the wetland and riparian buffer projects will be consistent with the monitoring
approach and schedule outlined in Section 4. Specific performance standards will be evaluated
regularly during the monitoring period to ensure that the wetland and riparian buffer enhancement
projects are meeting project goals and 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 Section 4. Monitoring schedules specific to the
riparian buffer are provided in Table 5.2-4.
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In areas where enhancement tree plantings are added to existing forest vegetation, tree densities of
at least 280 trees per acre will be achieved. In these areas, survival of new plants will be monitored
for the appropriate performance standards. If mortality of existing vegetation occurs (i.e., through
windfall or other damage, they will be evaluated and using adaptive management analysis,
replacement planting may be used to supplement these areas.

5.2.1.10 Site Protection

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

The boundaries of the mitigation area and buffers shall be permanently marked with stakes at least
every 100 feet or with fencing. The marking shall include signage that clearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The details of
fencing and signage areprovided in Appendix P.

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 Section 4. Specific contingency actions for each wetland
and riparian buffer performance standard are provided in Table 5.2-3.

5.2.2 Miller Creek Instream Habitat Enhancement Plan

Four major instream enhancement projects, as well as general instream habitat enhancements, will
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
Section 2).

The section of Miller Creek between the Vaeca 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 LWD. In addition to these four instream enhancement projects, LWD will be
added at selected locations along the 6,500-fl 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 streambed and bank of
Miller Creek adjacent to the South 156th Way bridge will also be restored after the existing bridge
over South 156th Way is removed and reconstructed as part of relocating South 154th Street (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 erosion along Miller Creek

* Remove instream man-made debrisand channel armoring

• Enhance instream substrate conditions for fish and invertebrates

. Restore the streambed and bank after relocating the bridge over South 156th Way

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

Create pools andrifflehabitat. Remove cementedriprapalongbanks,encouragenaturalformationof
meanderbendsand cutbenches.

Cream habitatfeaturesforjuvenile increasetheamountofstable,LWD inthechannel.

rearingand high-flowrefugia.

Createinstreamdiversityand Placewood instreamtocreateflowdiversityandrcfugia.
enhance organic matter retention.

Goal 2: Stabilize bed and bank erosion

Identify locations of in-channel or Stabilize those areas of excessive erosion by using native vegetation and
bank erosion and stabilize those LWD.
al"cas.

Goal 3: Remove trash

Channel will be free of trash. Remove all trash from the channel that could be harmful to fish habitat,
aesthetics, and water quality.

Goal 4: Enhance instream substrate

Enhance substrate. Add gravel to degraded reaches where natural recruitment is limited.

Goal 5: Restore the bed and bank after relocating the bridge at South 156th Way

Reduce fine sediment load f_om Reduce upstream erosion by vegetating banks and replanting the Vacca
Port property. Farm site.
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5.2.2.2 Mitigation Site Description

The four instream enhancement projects and the general habitat enhancements are located in Miller
Creek between the Vacca Farm site and Des Moines Memorial Drive (see Figure 5.2-1; Appendix
B, Sheet C2).

Between Vacca Farm and South 160thStreet, the stream channel is less altered than the ditched and
channelized reach on the Vacea Farm site; however, it still suffers from the effects of urbanization.
South of Vacca Farm, the stream contains some meanders, pools and rimes, and LWD in the
channel. The substrate is predominantly silty, mixed with areas of sand and till in the northern

portions of this reach. Farther downstream the substrate consists largely of gravel and gravel-sand
bars. Unconfined channel widths in this reach range from 7 to 10 ft and gravel bars are

approximately 5 ft 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 160_ 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 highly modified with riprap, tire walls, or fences, this reach is
characterized by meanders, LWD jams, riparian vegetation (although in much of the area the
vegetation is non-native), pools and riffles, and gravel bars. In this section, residential development
is generally located farther from the stream than in the upstream reaches. As a result, the stream-
banks have more intact riparian vegetation, 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 channel 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 uniform
geomorphology. Opportunities for significant improvement at potential enhancement sites were
determined based on benefits to upstream and downstream reaches, access to the site, coordination
with buffer revegetation projects, and potential negative impacts during construction.

NaturalResourceMin'gationPlan 5-80 November2001

Seattle-TacomalnternationalAirport 556-2912-001(03)
MasterPlan Update

AR 049209



5.2.2.5 Constraints

There are no significant constraints to the implementing 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 HPA permit 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
throughout the 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 contiguous 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.

Table 5.2-6. Summary of existing conditions in Miller Creek between South 156th Way and Des Moines
Memorial Drive.

Parameter Description

FishHabitat Poolhabitatandhigh-flowrefugiaqualityarerelativelypoor,whichis relatedtothe
lack of LWD in the channel. This problem (and other factors) may limit the sizes of
residentandanadromousfishpopulationssupportedby MillerCreek.

Fine Sediment High turbidity was observed (and reported) in Miller Creek during winter base flow
rates. Thisproblemis p'rimarilyfoundintheupperreaches,wherethe channelhas
been straightened and confined by riprap on both banks.

Geomorphic Complexity Numerous footbridges and riprap confine the stream to a narrow slraight channel in
many reaches.

Man-made Debris Man-made debris (tires, shopping carts, metal pipes, and car parts) and fences that
restrict upstream and downstream fish movement are common throughout the
stream.

Between South 156th Way 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. Although cutthroat trout were found upstream of the
waterfall north of South 160thStreet 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 156th Way.
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Specific conditions in each of the four instream project reaches are described in the following
section.

Instream Enhancement Project 1

Instream Project 1 is located between the downstream end of the Miller Creek relocation project and
South 156th Way (see Figure 5.2-1). The project area includes approximately 650 ft of Miller
Creek, which is confined along most of the project length by riprap (Figure 5.2-4). Historically, this
area was a wetland that may have lacked a defined streambed. When this area was drained for
farmland, Miller Creek was ehannelized along the eastern edge of Wetland A1. A small side
channel, or ditch, draining Wetland A1 flows into Miller Creek at the south end of the wetland (see
Figure 5.2-4). This project 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 cordLued
downstream of the confluence with the side channel. The project site has two distinct areas:
upstream of the confluence with the side channel (Parcels 88, 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 primarily of silt and fine gravel; however, some coarse gravel exists where riprap
has fallen into the channel and created a riffle. Substrate in the side channel and downstream of the

confluence consists of fine silt. Five footbridges cross Miller Creek upstream of the confluence, and
a fence crosses the channel at the upstream end of the project site. Two footbridges and a fence
cross the side channel.

During high-flow events, both Miller Creek and the side channel overtop their banks and flood the
adjacent wetland. Vegetation within this reach is predominantly grass; the site also has several large
western redcedar trees and some non-native and invasive species. Downstream of the confluence
several large trees are located along the channel; however, the remainder of vegetation is lawn and
invasive or exotic species.

Instream Enhancement Project 2

Instream Project 2 is located approximately 150 fl upstream of South 160 th Street (see Figure 5.2-1).
A narrow ravine confines Miller Creek and its floodplain throughout this reach.

Construction of two weirs in this reach has altered the channel profile and resulted in a uniform
channel with little habitat diversity (Figure 5.2-5). The first (downstream) weir is approximately 3
fi high and constructed of large boulders. The second (upstream) weir is constructed of cement,
located approximately 70 ft upstream of 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 riprap on both
banks downstream of the first weir and upstream of the second weir. Both weirs may impede fish
passage at summer low flows.

Between the weirs, riprap armors the left bank, while lawn on the right bank is planted to the edge
of the channel. During storm events, a pool forms behind the downstream weir and floods the right
bank. An emergent wetland lies adjacent to the left bank of Miller Creek throughout the project
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 wdr. The project site is easily
accessibleon thefightbank,althoughheavyequipmentaccessmay be limitedby a retainingwall
on theleftbank.

InstreamEnhancementProject3

The siteofInstrearnProject3 extendsfroma scourpoolanddebrisareaimmediatelydownstream
of a culvertatSouth160thStreettoapproximately600 ftdownstream(seeFigure5.2-I).This

projectislocatedon Parcels256,257,258,259,260,and 276. MillerCreekisconfinedinthe
middleand upperportiomofthissiteby a narrowravine.However,alongthelowerproject
reaches,thevalleywidensandan extensivefloodplainandwetlandareassociatedwiththestream.

Tireripraphasbeenplacedalongtheleftbankdownstreamofthescourpool,whiletherightbankis
steepand showsevidenceof erosionand downcutting.Inthemiddleoftheprojectsite,Miller
Creekbecomesconfinedtoa narrowchannel,thegradientincreasestoa slopeofapproximately3

percent,andthevelocityincreases.At thelowerendofthesteepreach,MillerCreekhasa sharp
meanderbendthatisprotectedby riprap(Figure5.2-6).Tireripraplinesthechannelapproximately

40 ftupstreamofthismeander.A deepscourpoolwithlargecobblesubstratehasformedon the
outsideedgeofthemeander.Anothermeanderimmediatelydownstreamhasalsobeenlinedwith
riprap.

Vegetationthroughoutthisreachisdominatedbyblackberryspeciesandturfgrasslawn,witha few
largetreesscatteredalongthebanks.Accesstothesiteislimitedby steepbankson therightbank
imrnediatelydownstreamoftheculvert.However,theprojectareaiseasilyaccessiblealongtheleft
bank. "

InstreamEnhancement Project4

EnhancementProject4 extendsfrom a pointeastof 8thAvenue Southto a privatedriveway
approximately820ftupstream(secFigure5.2-I).Project4 islocatedonParcels314,316,317,and
321.Many reachesofMillerCreekthroughoutthisprojectareaareunconfinedby riprapandhave
poolandrifflesequences;smallpiecesofin-channelwood arepresentthroughoutthisreachaswell.
Ripraplinesthebankdownstreamoftheprivatedriveway(Figure5.2-7).Largecementpiecesline
MillerCreekon therightbank,constrictingthechannel.A collapsedfootbridgehascreateda
backwaterpoolandtrappeddebrison theupstreamsideduringwinterbaseflowconditions.At the
downstreamportionof theprojectarea,two rockwailslinethestreamand a fencespansthe
channel.The upstreamwall,locatedalongtheleftbank,influencestheflowpatternofthestream;
however,thereisevidenceofbankerosiondownstreamofthiswall.MillerCreekischannelizedby
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 leR 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 lnstream Habitat Enhancements Mitigation Design

The following sections describe the mitigation actions proposed for the four specific instream
habitat erthancernent projects, the general in-stream habitat enhancement along Miller Creek, and
the restoration of the stream for the South 156th Way 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;
Appendix B, Sheets C3 through C6).

Prior to developing the enhancement designs, emss 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 geomorphiebenefits of Miller Creek instream enhancement features.

Enhancement Feature Geomorphic Function Habitat Function

LWD Stabilizes banks Increases habitat complexity

Promotes deposition of fine Promotes pool formation
sediment Provides instream cover

Riparian Vegetation Stabilizesbanks Moderatestcrnpemtme

ProvidesasourceforLWD Providesorganicmatter
recruitment

Increasesroughness,promotes Promotesundercut banks
deposition of fine sediment Provides ms.am cover

Meander Bends Creates pool/riffle sequences Increases habitat complexity

Promotes overbank flows, reduces Creates spawning reaches
channel incision

Creates variationsinflow regime

Creates depositional areas

Boulders Promotes variation m channel width Provides inslxeam cover

Creates variations m flow regime Creates variations m flow regime

Erosion Control Reduces sediment loading Reduces spawning habitat degradation

Stabilizes banks Increases macromvertebrate production

Remove Instream Barriers Promotes natural geomorphic Increases habitat availability/continuity
processes (i.e., widening,
meandering, deposition)

Debris Removal NA Enhances aesthetics

Reduces potential polhmnts

Remove Foothridges/Ripmp Allows for natural channel Increase habitat complexity
movement (i.e., widening,
meandering,deposition)

NA = Not applicable
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Instream Enhancement Project 1

Activities at Instream Project 1 will enhance approximately 470 ft of Miler Creek and 300 ft of a
side channel extending from the Miler Creek relocation and Vacca Farm project to the downstream
side of the existing South 156th Way bridge (see Figure 5.2-8; Appendix B, Sheet C3). The
primary goal of the enhancement features is to create a geomorphically stable, low-gradient stream.
Other goals include increasing the frequency of overbank flow for sediment deposition, enhancing
instream habitat, and cnhancin.g the side channel.

Project 1 includes removing riprap, footbridges, railroad ties, and fences along Miller Creek and
placing woody debris in the channel to increase instream habitat complexity. Riprap currently
located upstream of the South 156th Way bridge will be removed as part of the bridge replacement
project. Portions of the area may be regraded to match grading associated with the Vacca Farm
project and to promote flooding near the confluence with the side channel. The reach currently
located under the existing bridge will be restored by adding some wood and large rocks, providing
erosion control along the banks, and replanting the riparian areaonce this bridge has been replaced.

Addition of woody debris and native vegetation to the main and side channel will create more
diverse instrcam habitat for fish and other aquatic organisms. Native riparian and wetland

vegetation will be planted along the banks.

The entire project site is easily ar.r_sible to people and heavy equipment on both banks. Therefore,
construction of instream enhancement features and replanting of riparian vegetation will be

unrestricted. Specific access routes will be identified in the field to protect sensitive areas located
within the project boundary.

lnstream Enhancement Project 2

Proposed enhancements at Inslream Project 2 include removing riprap and the two instream weirs,
placing LWD 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 ft of Miler Creek.
Approximately 100 ft of the channel profile will be regraded to match average upstream and
downstream gradients.

Approximately 55 ft of riprap will be removed along the left bank between the two weirs and
approximately 12 ft ofriprap will be removed along the right bank. All of the riprap associated with
the two weirs, as well as the two weirs, will be removed from the stream. Two footbridges will also
be removed. Coir logs and coir lilts 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 LWD and river
boulders will be used to stabilize the regraded reach. Native wetland and riparian vegetation will be
planted to provide shade and reduce bank 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
downstream portions of the stream during removal of the weirs. Diversion of the stream and
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construction steps to remove weirs will be implemented only during low-flow conditions aridwill
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 pe_-ttfit. To divert the stream, the section of stream
to be dewatered will 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 riprap removed and new grade controls 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 stream will be conducted only during the work
hours when the weirs are being removed (i.e., one or two work days). At the end of each work day,
work will be complete enough to allow water to be diverted back 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 fi downstream of the South 160_ Street culvert. The
primary goals of the enhancement are to remove constrictions that channelize flow (i.e., instream
tire retaining walls) and stabilize the profile of Miller Creek. Other goals at this site include adding
erosion control features along the banks, replanting native riparian and wetland species, removing
riprap along 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 160thStreet 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). LWD and river
boulders will be used to stabilize the channel and reduce velocities. LWD and boulders will also

enhance instream habitat. The removal of riprap 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, or other appropriate BMPs) will be
used along the banks if needed. LWD 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 debris will be used to stabilize gravel bars and
promote deposition of suspended sediment.

Native riparian vegetation and wetland vegetation will be planted along the right bank within the
project areaand along the left bank where the site is accessible. The planted vegetation will provide
shade and bank stability, as well as structural and species diversity to the riparian understory and
forest. Invasive and non-native species will be removed f_m the site.

General Instream Habitat Enhancement

In addition to placing LWD within each of the four instream enhancement projects, LWD will be
placed at various locations throughout the 6,500-ft stretch of Miller Creek. LWD 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 determined during the final design. The number and location of woody debris at each

project site are shown on the detailed plan sheets in Appendix B (Sheets C3 through C6), and LWD
will be field-placed by the project engineer or habitat biologist during construction. LWD will be
designed to be stable in the stream. Natural anchoring methods, such as partially burying or
locating the woody debris outside the low-flow channel, will be preferred over conventional
anchoring methods (Appendix B, Sheet C10). The general locations of LWD will vary from site to
site, depending on the design objective. Much of the woody debris can be salvaged from existing
forested areas on the Master Plan Update project sites that will be filled by embankment
construction. This salvage woody debris will have root wads attached. Table 5.2-8 summarizes
final performance standards, evaluation approach, and contingency measures for all the instream
habitat enhancements in Miller Creek.

South 154thStreet/South 156thWay Bridge Relocation

To accommodate the RSAs for the third runway, it will be necessary to relocate South 154_ Street

north and west of its current alignment. The existing and proposed alignment of South 154thStreet
connects with South 156thWay. As a result of relocating this roadway, it will be necessary to

replace and relocate the existing bridge over Miller Creek at South 156thWay. The.existing timber
bridge will be removed and replaced with a new bridge that will span the 100-year floodplain of the
stream (see Figure 5.2-1; Appendix B, Sheets L1, LI.1, P1, and P2).

Elements of this bridge relocation will require restoring the streambanks after 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 construction for the timber bridge, this

segment of the stream was widened, and the channel bed is wider than the segments to the north and
south. After removing the bridge, restoration activities will focus on re-establishing the
streambanks. To accomplish this, a portion of the channel will be filled to restore the natural
channel width (Figure 5.2-13; Appendix B, Sheet P1). Loose riprap will 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.
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5.2.2.8 Monitoring and Performance Standards

The monitoring approach, methods, schedules, and reporting for the instream habitat projects will
be consistent with the approach outlined for all Master Plan Update mitigation projects (Section 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).

Table 5.2-9. Monitoring schedule for the lnstream enhancement projects.

Data Collection Year

Feature Activity Frequency 0 1 2 3 5 7 10 12 15

Habitat Inspection, stability Annually (May) or after X X X X X X X X X
Structures of habitat features flows in excess of the 2-

yearpeak flowduring
the first 3 years

Substrate Pebble counts Semiannually X X X X X X X X X
(Febnmry/August)

Erosion or Visual evidence of Annually (May) or after X X X X X X X X X

Scouring erosion or scouring flows in excess of the 2-
year peak flow during
the first 3 years

Structures Evidence of Annually (May) or after X X X X X X X X X
cavitation or scouring flows in excess of the 2-

year peak flow during
the first 3 years

Adverse Inspect channel banks Twice yearly X X X X X X X X X
Flooding and riparian zone for (February/November)

ponded water

Reports X X X X X X X X X

Instream Habitat Conditions

Ins_eam habitat will be monitored and evaluated against performance standards to ensure that these

features provide the desired habitat and bank stabihzation functions, and that instream LWD 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 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., LWD, 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 hsted in Table 5.2-9.
The schedule ineludes routine inspections and emergency inspections to be conducted following
major flood events.
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Biological Conditions

The instream enhancement projects arc 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 BIBI (Kerans and Karr 1994; Fore et al.
1996; Kleindl 1995). Aquatic invertebrate populations will be sampled from representative riffles
in Miller Creek, and the data will be analyzed to detecufine the BIBI score. The BIBI score
integrates several physical and chemical conditions in the stream and watershed. 26

Information gathered fi-om 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 a 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 Section 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 Section 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)
provide capacity for peak flows; and (3) reduce erosion of the bed and banks. The enhancement

26The BIBI is a numerical analysis of stream invertebrate data that assesses the degree to which macroinvertebrate
populations have been altered by human disturbance. A strong correlation between levels of urbanization and BIBI

scoresexists(Foreet al. 1996;Homeret aL1996).WhileBIBImeasurementswillmonitorchangesin the invertebrate
assemblagesin the stream,thevalueswill also reflectactivitiesin thewatershedupstreamof the mitigation,andthus
cannotbeusedtounequivocallydeterminetheeffectofmitigationactions.
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featureswere designedtomeetthesecriteria;however,ifflowratesand streamhydraulicsdiffer
substantially fi-om the 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

• Addingadditionalbankstabilizationanderosioncontrolmethods

• Addingormodifyingchannelprofilestructures(e.g.,logweirs)toreducevelocities

5.2.2.10ImplementationofBufferand Instl-eamEnhancementProjects

Implementationofthebufferand instreamprojectsalongMillerCreekwillbe coordinatedwith
eachother,andwillbe constructedinamannerconsistentwithfederal,state,andlocalpermits(e.g.,
CWA 404,HPA). Inaddition,constructionof themitigationprojectswillbe coordinatedwith
constructionofthethirdrunwayembankment,securityroads,utilityrelocations,South156thWay

bridgerelocation,and stormwatermanagement facilitiesto ensurethatimplementationof the
mitigationprojectsisnotimpactedby otherconstructionactivities.A proposedimplementation
timelineispresentedin Table5.2-10.Detailsregardingimplementationsteps,construction
methods,andsequencingareincludedinthissection.

General Construction Sequencing

Landscaping for the buffer enhancementwill be coordinated with the inslxeam enhancement
projects. Wetland and riparian enhancements will start with installing TESC measures, demolishing
of existing structures (e.g., buildings, driveways, fences), cleating 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 (see Irrigation
Plan sheets in Appendix B). BMPs for sediment and erosion control during these activities will
minimize impacts to the stream and adjacent wetlands (Appendix B, Sheets TEl through TE6).
Measures include placing silt fence around work areas and staging areas, and placing straw bales or
other BMPs 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 TE6).
Once the temporary facilities are in place, the contractor will 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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Temporary beans (using sandbags or other structures that would not be driven into the channel)
may be used to divert flows around bank work. Silt curtains will be installed prior to any LWD
placement except for channel spanning LWD (Appendix B, Sheet TE5). Silt curtains will extend
completely around the project site. Any turbid water inside the silt curtain will 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 organLqms,
consistent with the HPA p=mit conditions.

Excavation and partial burial (Appendix B, Sheet C10) will anchor LWD. LWD will be excavated

and placed by hand tools or from the streambanks using 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 not
feasible, protective plywood mats will be placed over access paths and work areas to protect
wetlands and the stream. Silt fences will be installed along all access mutes. Vegetation clearing
will be limited, and vegetation will be mowed rather than removed wherever possible to gainaccess
to project sites. Access mutes 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. Plant material used in the mitigation will be grown in the area bounded on the north by the
Fraser River Valley, British Columbia; on the east by the 1,000-R elevation of the Cascades; on the
west by the 1,000-ft elevation in the Olympic or Coast ranges; and on the south by the Willamette
Valley.

Construction Steps

Construction steps required to implement the instream and buffer enhancement projects are
described below. General construction steps, as well as construction steps for each of the four
instream projects and placement of LWD 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-
construction submittals, work plans, and schedules.

• A pre-constmction meeting 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 shall maintain a copy of peimits 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 landscaping.

• Areas where landscaping has been completed will be off-limits to all vehicular traffic, and
pedestrian traffic will be strictly limited.
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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 and irrigation installation
schedules. Plants will 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/haulroads.

• 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 1 (Appendix B, Sheets C3, C9, C10, and TEl)

• Install silt curtains and silt fencing per specifications. This earl 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 restoredstream bank until adjacent riparian buffer has
been planted and stabilized.
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• Remove silt curtain and TESC measures once the site is stabilized and approved by the
engineer and wetland scientist.

Instream Project 2 (Appendix B, Sheets (24, C8 through C10, TE2)

• Install silt curtains and silt fencing per specifications.

• Clear and grade the minimum area required for construction of the project.

• Remove two footbridges identified on plan sheet.

• Remove dprap associated with two weirs; remove the two weirs.

• Install coir logs and coir lifts to stabilize areas where riprap is removed.

• Install LWD, boulders, and stream gravel.

• Seed disturbed areas.

• Implement planting plan for stream banks, wetland, and riparian areas adjacent to project
site.

• Remove silt curtain and 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)

• Install silt curtains and silt fencing per specifications.

• Clear and grade the minimum area required for construction of the project.

• Remove instream tires lining left and fight banks; remove riprap.

• Construct high-flow benches and gravel bars.

• Install LWD, boulders, and stream gravel.

• Install coir lifts, coir logs, and plant banks with live stakes to stabilize new banks.

• Seed disturbed areas.

• 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, TEA)

• Install silt curtains and silt fencing per specifications.

• Clear and grade the minimum area required for construction of the project.

• Remove riprap rock walls and existing driveway.

• Construct three high-flow benches and gravel bars; construct new channel banks.

• Install LWD, fiver boulders, and stream gravel.

• Place geotextile over new banks.
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• Seed disturbed areas.

• Implement planting plan for new channel banks, wetland, and riparian areas adjacent to the
project site.

• Remove silt curtain and TESC measures on the east bank once the site is stabilized and

approved by the engineerand wetland scientist.

Closeont

• Complete site cleanup by removing temporary haul/access roads and staging areas.

• Remove construction equipment and debris.

• Hydroseed and/or install plants in any temporary staging areas or access roads within the
mitigation site boundaries.

• Hydroseederosioncontrolmix in temporarystagingareas/accessmaxisoutsidethe
mitigation boundaries.

• Install permanent fence and/or signs along buffer boundary.

Record Drawings, Monitoring, and Maintenance

• Produce grading record drawings for instream enhancement projects and planting plan
record drawings for wetland and buffer erthaneement areas.

• Complete a baseline report, including record drawings, buffer boundaries along Miller
Creek, and final monitoring plan (e.g., locations of monitoring plots, baseline conditions).

= Begin compliance monitoring during the first growing season after planting is complete.
Submit annual monitoring reports for the 15-year monitoring period.

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

5.2.3 Drainage Channel Replacement Plan

Three small intermittent drainage channels (Drainage Channels A, B, and W) are located in the

acquisition area on the west side of the existing runway (see Section 2, Figure 2.1-2). 27 These
drainage channels currently convey water (groundwater and surface water) from the hillside on the
western edge of the airport to Miller Creek and the wetlands adjacent to Miller Creek. Channel A is
located immediately east of 12_ Avenue South in a roadside drainage ditch. Channel B originates
in Wetland 37f and is located west of 12th Avenue South. Channel B provides a surface water
connection between Wetland 37f and Wetland R9. Channel W is located east of the existing
perimeter road within the current Airport 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.

Approximately 1,290 linear ft of the existing drainage channels will be filled as a result of third

runway construction (Section 3). The Port proposes to mitigate for filling these channels by

27 Ditches on the Vacca Farm (see Section 3.4) are not included in this mitigation because their functions are enhanced
as part of the Vacca Farm restoration projects (seeSection 5.1).
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replacing and restoring their functions on-site. A subsurface drainage system in the fill
embankment will collect water infiltrating the embankment and direct this water to surface water
channels at the base of the embankment. Water from the replacement drainage channels will be
directed to riparian wetlands along Miller Creek (Figure 5.2-14). The surface water channels will
be designed to replace the 100-year flow conveyance capacity of the channel lengths being filled.
Replacement drainage channels will be permanent features and their construction will be
coordinated with the Miller Creek buffer enhancement projects, embankment construction activities,
and stormwater facility 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 this mitigation action are listed below and described in Table 5.2-11.

• The replacement drainage channels will provide adequate (lO0-year) flow conveyance
functions.

• The replacement drainage channels will collect seepage from the embankment to maintain
base flows in Miller Creek and hydrology ofdownslope wetlands.

• The replacement drainage channels will provide open channel lengths equivalent to the
existing drainage channel lengths.

• The replacement drainage channels will be planted with a vegetated buffer to provide shade
to enhance water quality in Miller Creek and other wetlands.

Table 5.2-11. Mitigation goals, design objectives, and design criteria for replacement drainage channels.

Design Objectives Design Criteria

Goal 1: The replacement drainage channels will provide adequate (100-year) flow conveyance functiom

Provide channel flow capacity for Construct the replacement channel to convey the 100-year, 24-hour design storm
expected runoff, and seepage flows emanating from the embankment.

Channel depths will be a minimum of 2 fl 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 channels will collect seepage to maintain base flows and wetland hydrology

Integrate channel into embankment Construct channels down gradient and hydrologically connected to the drainage
drainage layer so groundwater can be layer of the embankment.
collected.

Convey water to riparian wetlands Direct water in drainage channels to discharge points in or adjacent to riparian
downslope from the embankment, wetlands along Miller Creek (Wetlands A 13, 18, 37, 39, 44a, and A9).

Goal 3: The replacement channels will provide 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 down cutting with log weirs.

Goal 4: Plant a vegetated buffer along the length of channel to provide shade, which will enhance water quality

Provide avegetated buffer alongthe 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.
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5.2.3.2 Mitigation Site Description

The replacement channels will be located in areas that are currently predominantly residential
lawns, upland forest, or emergent wetlands. The replacement drainage channels will be constructed
on the west side of the perimeter road that will run immediately west of the new embankment for
the third runway (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 drainage channel mitigation replaces the water conveyance functions of the channels that will
be impacted by the project. Replacement drainage channels 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 ensure that the discharge of water to wetlands adjacent to Miller Creek continues.

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 (Parametrix 2000b).

5.2.3.7 Replacement Drainage Channel Mitigation Design

A permanent drainage collection swale will be constructed at the toe of the embankment to intercept
surface water runoff from the embankment and security road. The replacement drainage channels
located on the west side of the new security road will receive water from the underdraln system the
embankment slope, and the non-pollution generating surfaces of the security road. The underdrain
system collects water infiltrating into the embankment (see Figure 5.2-14 through 5.2-16;
Appendix D, Sheets C5, C6, and C7 ). The replacement channels will then direct this water to
downslope 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. After construction of the embankment and
retaining walls is complete, the collection swale will be retained to intercept surface water runoff
from the embankment and dizect it to the replacement drainage channels via culverts under the
perimeter road. The replacement drainage channels (a minimum of 1,290 linear fl of the collection
swale) 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 C4 through C8).

Channel Size and Slope

The drainage channels will be designed to convey the 100-year peak flow rate for runoff and
groundwater collected by the swale. The maximum flow depth in the channel will be determined by
anticipated flow conditions; the channel depth will range from 2 to 4 fl with up to 3:1 side slopes.
The bottom width will be controlled by the flow minimum design depth (0.5 It) and channel slope,
but will be a minimum of 3 fl wide. Flow contraol weirs, used to prevent erosion, sedimentation,
scouring, and downstream deposition impacts.

Discharge Points

The drainage channels will discharge into downslope wetlands to maintain wetland hydrology,
disperse runoff, and to provide base flows to Miller Creek (i.e., Wetlands A13, 18, 37, 39, 44a, and
R9; Appendix D, Sheets CA through C7). At the discharge points, the channels will be designed to
prevent erosion or scouring impacts by utilizing the design standards for flow spreaders identified in
the Stormwater Management Manual for Western Washington (Ecology 2001b) in the receiving
channel or wetlands through the use of dispersal trenches or similar construction. The dispersal
trenches will include installing weirs and/or soil stabilization (i.e. live stakes, branch packs) at
discharge points to prevent erosion. Flow rates at each dispersal trench will generally range
between 0.1cfs for two-year storms and less than 0.5 efs for 100-year storms. Dispersal trenches
and weirs are designed to spread and discharge these flows over a 50 - 100 foot zone.

Groundwater Seepage and Hydrology

Existing channels convey seepage and stormwater 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 berms or infiltration swales. The hydrology of
wetlands downslope of the new embankment will be monitored following conslruetion to ensure
that wetland hydrology is maintained.

5.2.3.8 Implementation

The replacement drainage channel will be constructedas 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 stormwater facilities, the Miller Creek

riparian wetland and buffer enhancements, and temporary restoration of wetland impacts.
Implementation of the replacement drainage channel is described in Section 5.2.4.12
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LandscapePlan

The landscapeplanforthereplacementchannelshasbeendesignedtobeconsistentwiththePort's
I-IMP. The sideslopesandbuffersalongthechannelswillbe plantedwithnativevegetationto
provideshade.The vegetationwillalsocontributeorganicmattertothedrainagechannelsand
ultimatelytoMillerCreek. The vegetatedbufferwillextendfromtheedgeof thechannelto
approximately 10 fl west of the security road (see Figures 5.2-15 and 5.2-16; Appendix B, Sheets
L2 through L5; Appendix D, Sheets C5 and C8). This distance is designed to provide a minimum
of 5 fl of unvegetated area on either side of the perimeter fence as required for airport security.
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 reporting outlined in Section 4. Hazard wildlife will be monitored consistent with
the Port's WHMP (USDA 2000). Monitoring and performance standards for the replacement
drainage channels will evaluate not only the functioning of the drainage channels (flow conveyance,
stability of substrate, evidence of erosion) and the vegetated buffers, but the hydrology of
downslope wetlands as well. Specific performance standards, types of parameters to evaluate, and
contingency measures for the replacement drainage channels are provided in Table 5.2-12.
Replacement drainage channels will be monitored following the schedule and methods provided in
Table 5.2-13.

Hydrology

The replacement drainage channel design provides surface water to support the hydrology of
downslope wetlands to ensure that existing wetland functions are maintained. The depth and
duration of soil saturation will be monitored periodically during the i5-year monitoring period in
wetlands between the embankment and Miller Creek (i.e., Wetlands 18 and 37). Groundwater
monitoring will use standard groundwater monitoring wells installed in the wetlands between the
embankment and Miller Creek. Groundwater levels will be monitored monthly for the first 5 years
of the monitoring period, and then every other month for the remainder of the monitoring period.
Specific performance standards and contingency measures for maintaining hydrology in downslope
wetlands are included in Table 5.2-12.

Vegetation

Vegetation in the drainage channel buffers will be monitored to evaluate plant survival, native plant
cover, invasive species cover, plant density, and overall health and vigor consistent with the
approach outlined in Section 4.

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
restrictive covenants drafted to permanently protect the mitigation sites (Appendix G).
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5.2.3.10 Maintenance and Contingency Plans

Routine maintenance and contingency measures will be implemented for the replacement drainage
channels consistent with the overall approach outlined in Section 4.

Specific contingency measures for the drainage channels are provided in Table 5.2-12. I_fflow rates
and hydrology are substantially different from the design flows used to develop this plan, the
channels may not function as designed and the channel section can be modified by:

• 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 ft) to improve capacity and
reduce velocity.

• 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
necessm-y.

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
temporary construction of access roads, staging areas, or temporary stormwater management ponds;
or minor disturbances associated with placement of barrier and sediment fencing. Temporary
impacts will last 1 to 5 years 2s. A maximum of 2.05 acres of wetlands (including 1.15 acres of
forest, 0.46 acre of shrub, and 0.44 acre of emergent wetland) may be impacted temporarily by
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, 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 temporarily impacted by
construction activities will be restored and monitored to ensure performance standards are met
(Table 5.2-15).

Following construction, wetlands temporarily impacted by cleating or filling will be restored by
removing all temporary flU material, re-establishing pre-disturbance conditions, and planting with
native forested and shrub vegetation. Wetlands with only minor disturbances that do not involve
clearing of vegetation or filling (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 disturbed by these activities.

,s The temporal loss of wetland functions that can result from temporary impacts that exceed 1 year is mitigated by
provided additional mitigation (at Wetland A17 and other locations).
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Additionally, other temporary impacts to wetlands will occur during mitigation activities (see
Section 5.2.4.2).

Table 5.2-14. Summary of wetlands subject to temporary construction-related impacts.

Total Vegetation Type Impacted (acres)
Temporary
Impact Area

Wetland Classification" (acres) Forest Shrub Emergent

Runway Safety Area Extension

4 Forest b 0.20 0.20 0.00 0.00

5 Forest/Shrub b 0.20 0.10 0.10 0.00

9 Forest/Emergent 0.16 0.11 0.00 0.05

Third Runway

18 Forest/Shrub/Emergent 0.22 0.04 0.07 0.11

37 Forest/Shrub/Emergent 0.71 0.50 0. l 0 0.1 l

44a Forest/Shrub 0.28 0.18 0.10 0.00

A1 Forest/Shrub/Emergent b 0.05 0.01 0.01 0.03

A12 Shrub 0.03 0.00 0.03 0.00

A 13 Forest 0.01 0.01 0.00 0.00

R2 Emergent 0.02 0.00 0.00 0.02

South Aviation Support Area

52 Forest/Shrub/Emergent b 0.17 0.00 0.05 0.12

TOTAL 2.05 1.15 0.46 0.44

i All wetlands are palustrine, based on USFWS wetland classification system (Cowardin et al. 1979).
b Temporary impacts will be limited to installation of sediment fencing and other standard BMPs such as temporary

seeding, straw mulch, 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-construction Grade areas to pre-construction elevations if pre-constmction grades have
conditions, been modified, amend soils with topsoil.

Provide wetland hydrology appropriate Grade to re-establish pre-construction hydrology.
for each wetland vegetation cover type.

Re-vegetate impacted wetland areas. Restore impacted areas with native forest vegetation. Emergent wetland
communities will be replanted with forest vegetation to increase wetland
functions and reduce potential use by waterfowl.

Stabilize soils in upland areas adjacent to Disturbed ground within 50 R of the wetlands will be hydroseeded or
restoration areas, otherwise stabilized to prevent erosion impacts to the wetland.
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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., replace non-native emergent vegetation with native forest vegetation).

Design objectives and design criteria were developed (see Table 5.2-15) to ensure that restoration
goals have been met at the end of the 15-year monitoring program.

5.2.4.2 Wetlands Site Description

A total of 11 wetlands (see Table 5.2-14) may be temporarily disturbed by Master Plan Update
project construction activities (see Figure 3.1-3; Appendix D, Sheets C2 and C3 through C7). These
wetlands lie within three general project areas: the RSA and South 154thStreet relocation, the third

runway embankment, 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 2000b).

Runway Safety Areas and South 154 tuStreet 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
required temporary erosion and sediment control 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), AI2 (0.03 acre), A13 (0.01 acre), R2
(0.02 acre), and 18 (0.22 acre), outside the area of permanent fill. During the relocation of South
154thStreet, portions (0.16 acre) of Wetland 9 will be temporarily disturbed by construction activity.
Minor disturbance could occur in limited portions of these wetlands as a result of installing silt
fences around the construction area.

In addition to the impacts described above, approximately 0.71 acre of Wetland 37 and 0.28 acres of

wetland 44a will be directly disturbed from construction of temporary stormwater management
facilities, including a temporary detention pond. The pond will be used to temporarily store
construction stormwater that is pumped to an upland sedimentation pond. Design of these facilities
has been planned to prevent indirect impacts to Wetland 37 and Wetland 44 as explained in Hart
Crowser (2001a; Appendix Q). These stormwater facilities will be removed and the wetland area
restored after completion of the third runway. Permanent stormwater facilities will be located
outside of wetland areas.

South Aviation Support Area

Wetland 52 (i.e., Tyee Pond) is adjacent to the SASA project. Temporary impacts (approximately
0.17 acre) may occur during construction of the taxiway connecting the SASA to the airfield.
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Impacts to the wetland could include minor sedimentation or soil disturbance resulting fi_m
construction.

Temporary Impacts Resulting from Mitigation Projects

Approximately 43.34 acres of wetland area (in both on- and off-site mitigation areas) will be subject
to enhancement and restoration activities such as grading, weed control, and planting (see Table 3.1-
4). In general, these activities occur to Category Ill or Category IV wetlands that are farmed or
dominated by non-native vegetation. For example, approximately 3.74 acres of Wetland A1, a
Category II riparian wetland, will be temporarily disturbed by construction associated with the

relocation of Miller Creek, floodplain grading, and planting. Two emergent Category Ill wetlands
at or near the off-site mitigation area in Auburn, Washington (see Sections 4 and 7) will be altered
by the placement of temporary construction access reads or by excavation to increase the amount of
seasonal saturation the wetland experiences. 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. 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 enhance or restore functions in
wetlands that are currently degraded. Fonowing mitigation of temporary impacts, these wetlands

will be vegetated with native forest 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 (Parametrix 2000b). A general description of existing conditions in these
wetlands is included in Section 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. Compacted soils
will be loosened and amended with organic matter to obtain a suitable planting media. Soils
retained for mitigation purposes that are stockpiled for more than 1 year will be treated with
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microbial inoeculants or through the addition of well decomposed organic matter. Where altered,
wetland hydrology will be established in the wetland by directing seepage water to the wetlands via
the drainage channels.

Wetlands subjected to minor temporary impacts (i.e., installation of sediment or barrier fencing does
not require clearing of vegetation) will be restored by removing construction materials or debris. If
any vegetation is disturbed by construction activities in these areas it will be replaced.

Finally, any areas outside of wetlands or wetland buffers that are disturbed by construction will be
hydroseeded with an 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 enhaneernent 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 WHMP and include species that are not likely to attract hazard wildlife (see Table 5.1-12;
Appendix D, Sheet L1).

Landscape Plan

Native forest and shrub wetland vegetation will be restor&l by planting species such as Sitka spruce,
black cottonwood, western redcedar, Pacific willov,>,Oregon ash, Pacific ninebark, and Sitka willow
(Figures 5.2-17 and 5.2-18). Landscape plans for restoring temporarily disturbed wetland areas are
shown in Appendix D, Sheet L1. A typical planting plan 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 downslope of the embankment will be maintained. Performance standards
and monitoring for wetlands downslope 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, types of parameters measured, and contingency measures for temporary
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.
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Vegetation

Temporarilyimpacted wetlands that are replanted will be restoredas palustrineforestedwetlands
and therefore will be monitored for at least 15 years. Vegetation will be monitored using the
approachoutlinedin Table5.2-16 andconsistentwith the requirementsof Ecology (2001a).

5.2.4.10 Site Protection

Areas subjectedto temporary impacts will be protectedas established in the restrictive covenants
(AppendixG) and other federal, state,and localregulationsthatprotectwetlands.

5.2.4.11 Maintenance and Contingency Plans

Routine maintenance and contingency measureswill be implemented for the temporarily impacted
mitigation sites consistent with the overall approachoutlined in Section 4.

Contingency measures for each performance standardfor the temporaryimpact mitigationprojects
are listed in Table 5.2-16. Contingencymeasures will be consistentwith the adaptivemanagement
approach outlined in Section 4.

5.2.4.12 Implementation of Replacement Drainage Channel and Temporarily Impacted
Mitigation Projects

The locationsof the wetlands subjectto temporaryimpacts and drainagechannelmitigation sites are
shown in AppendixD. Implementationof mitigationactivities for temporarilyimpactedwetlands is
dependenton phasing for constructionof the thirdrunwayembankmentand decommissioning of
temporarystormwaterdetentionpondsfor the runwayembankmentconstruction.Drainagechannel
constructionwill occurbefore andduringconstructionof the embankment(approximately2000 to
2005). Temporarywetland impactrestorationwill occur immediately aftercompletionof individual
projects impacting wetlands (i.e., South 154thStreet relocation embankment).

Prior to the start of construction, a pre-constructionmeeting between the contractor, engineer, and
wetland scientist will dete,,ine the exact areas needed for construction activities. These temporary
construction impact areas will be located to avoidand minimize impacts to wetlands. Construction
limits will be clearly marked in the field to avoid impacts to wetlands outside the temporarily
impacted areas.

Following construction, all construction debrisand equipment will be removed from temporarily
impacted areas. Any temporary access roadswill be removed. Any fill material will be removed.
Temporarily impacted areas will be returned to pre-disturbance conditions and drainagechannels
will be graded per specifications (AppendixD, Sheets C9 and L1). Soils thathave been compacted
by construction activitieswill be deep ripped if necessary, and will be tilled to a depth of 10 to 14
inches to provide suitable conditions for planting. Disturbed areas will be hydroseeded to stabilize
the soil and native plant species installed to establish forested wetland vegetation (Appendix D,
Sheets C9 and L1). Planting will occur during the early fall following temporary mitigation or
drainagechannel construction. Sediment and erosion controlmeasures may be removed 1 full year
after planting if these sites are stable. Replacement drainagechannel buffers will also be planted

•with native trees and shrubs. Temporarily impacted and drainagechannelmitigation sites will be
monitoredannuallyfora periodof 15years to ensurethey are meeting performancestandards.
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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
the selection of appropriate projects to other governmental agencies or interested groups.
Restoration or enhancement projects supported by the trust fund arc independent of the
environmental review and permit process for Master Plan Update projects (e.g., CWA 404/401,
I-IPA), and may require local, state, or federal permits and environmental review.

5.2.5.1 Goal

The goal of this mitigation action is to provide a funding source to local agencies and groups to
enhanceinstreamorriparianhabitatforsalmonidsandotheraquaticorganismsintheMiUerCrock
basin.

5.2.5.2 Description

The trust fund for watershed restoration will provide $150,000 for restoration projects in the Miller
Creekbasin.Potentialprojectseligibleforfundingby thetrustfundarcbasedon 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 in Table 5.2-18 are a
preliminary fist 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. Project proponents will be
responsible for obtaining any federal, state, or local permits required to implement the projects.

The trust fund will have a sunset period of 5 years, with the 5-year period beginning once permits
are issued for the Master Plan Update projects. If after a 5-year period trust fund projects are not
designed and environmental permits sought, 29the 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 fi'om Ecology and ACOE.

29
Projectproponentswillbe respons_lefor obtainingall federal,state,andlocalpermitsrequiredto implementhabitat

enhancementprojects.
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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 impact mitigation is described in Section
5.2.4.12 below.

5.2.4.9 Monitoring and Performance Standards

The overall monitoring approach for temporary impact mitigation wiU be consistent with the
monitoring approach outlined for all Master Plan Update mitigation projects in Section 4 of this
plan. 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.

Table 5.2-17. Monitoring schedule for restoration of temporary wetland impacts.

Data Collection Year

Feature Activity Frequency 0 1 2 3 4 5 6 7 8 9 10 12 15

Wetland Groundwater Twice Monthly X X X X

hydrology monitoring Monthly X X X X

Once winter, late
spring/ early X X X X X X
summer, and fall

Vegetation Vegetation sampling Once late spring X X X X X X X X X
communities or earlysummer

Wetland Delineation Once in spring X X X

Reports X X X X X X X X X

Hydrology

Monitoring of temporarily impacted wetlands, as well as wetlands between the embankment and
Miller Creek, will include 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 grading and
planting. Groundwater levels will be monitored at least monthly to determine presence of wetland
hydrology sufficient to maintain existing or planted vegetation. This monitoring will be consistent
with the requirements established by Ecology (2001a).
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5.2.5.3 EHgibmty

The Port or the designated administratorof 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
hability insurance requirements established by the Port.

Key criteria to be used to evaluate proposals to implement projects 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 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.

5.2.5.4 Implementation

The Miller Creek Basin Committee, the King County Watershed Coordinator, Puget Sound
Restoration Fund, or other responsible entity will administer the fund. The admini._ator will
establish eligible project criteria,set project cost limits, and set implementation and monitoring
requirements. The Port will review and approve project goals, plans, performance standards, and
monitoring requirements to enhance the ultimate success of the projects. The Port or the
administrator at the Port's request, will provide status reports to Ecology and ACOE.

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 as-built plans to verify that
intended benefits have been built. Contingency actions associated with establishment or operation
of the fund will be reviewed with the Port, ACOE, Ecology, and the fund administrator.
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5.3 DES MOINES CREEK BASIN RESTORATION PROJECTS

Master Plan Update 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 development of the SASA and excavation in the
borrow areas. Therefore, to mitigate 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 (Section 5.3.1).

• Enhance aquatic habitat and improve stream functions by restoring a forested riparian buffer
along a 870-ft of the west branch of Des Moines Creek, also located on the Tyee Valley
Golf Course (Section 5.3.1).

• Establish a $150,000 trust fund for restoration projects located in the Des Moines Creek
basin (Section 5.3.2).

• Provide for additional stream enhancement projects and local restoration efforts.

• Provide hydrologic mitigation to wetlands in Borrow Areas 1 and 3 (Section 5.3.3).

To provide additional protection to Des Moines Creek, the Port will plant a 100-ft 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.

5.3.1 Tyee Valley Golf Course Area Mitigation Plans

Projects in the Des Moines Creek basin are designed to mitigate unavoidable project impacts to
wetlands and aquatic resources by restoring wetland and stream functions. To mitigate 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 in the Tyee Valley mitigation area and
approximately 1.0 acre in the west branch Des Moines Creek buffer will be enhanced. This

mitigation will increase irtfiltration, 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 attractants within 10,000 ft of the airfield (as required by the
FAA) by reducing waterfowl use of the golf course.

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 (see Table 4.1-3). A
100-ft buffer (approximately 3.4 acres) on both sides of the west branch of Des Moines Creek (see
Figure 5.3-1) and approximately 1.6 acres within the Tyee Valley Golf Course mitigation area will

be enhanced. 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 WHaVIP.
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Enhancement of this buffer will increase infiltration in the buffer area; reduce sediment, nutrient,
and pollutant inputs to the me.am; and provide shade, LWD, 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.,golfcourseturf).Thisactionwillimprovewaterquality,fishhabitat,and
streamconditionsinDes MoinesCreek(4.5acresinTyee ValleyGolfCoursemitigation
areaandabout1.0acreinwestbranchDes MoinesCreekbuffer,seeTable4.1-3).

• Reduce hazardwildlife(e.g.,Canadagooseandotherwaterfowlspecies)useof thegolf
courseareabyreplacingturfgrasswetlandwithshrubwetland.

• ImprovewaterqualityandaquatichabitatinDes MoinesCreekbyplantinga 100-flforested
bufferalongbothbanksofan 870-flsectionofDes MoinesCreekadjacenttothewetland
mitigation.

• Improve water quality and aquatic habitat along other areas of Des Moines Creek that are
outsidethe proposed SR 509 ROW.

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 turf-dora/hated wetland Plant 5.5 acres of the golf course wetland with native wetland shrub species
at the Tyee Valley Golf Course. (include wetland areaon left and right bank west branch Des Moines Creek).

Shrub and small tree density will be 3,375 individuals per acre.

Goal 2: Reduce waterfowl use of the golf course area

ReducehabitatvalueofthemitigationareaPlantareawithshrubvegetation todiscourageuse ofwetlandby waterfowl,
for waterfowl, improving aircraftsafety.

Goal 3: Improve water quality and aquatic habitat in Des Moines Creek by restoring riparian buffers.

Establish and protcct l00-fl-widc riparian Plant 100-t-wide riparian buffers on each side of Des Moines Creek
buffers. (approximately 3.38 acres of buffer area).

Plant native riparian forested and shrub plant species within the 100-ft buffer
along Des Moines Creek.
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5.3.12 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 the west branch
of 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 cota,se
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 2000b).

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 192"d
Street and South 1968 Street, 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 dosed
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 of the creek southeast of the
proposed wetland mitigation site (see Figure 5.3-1). South of the confluence, Des Moines Creek
flows through the Tyee Valley Golf Course to South 200 thStreet 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 operations before implentation of the mitigation plan.

5.3.1.4 Rationale for Selection

The Des Moines Creek mitigation projects provide an opportunity to mitigate wetland impacts on-
site in the Des Moines Creek basin. Mitigation will occur by 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 potential indirect impacts to wetlands downslope of the project area.

Historic land uses have 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 gras s 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 adjacentto a
salmon-bearing stream. This mitigation site also provides the opportunity to improve the aquatic
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habitatof Dos Moines CYeekby reducingpollutantrunofl_increasingsedimentretention,and
increasingnutrientcyclingbyrestoringbothwvtlandsandriparianbuffetsalongthestream.

Finally,theturfgrassand seasonalfloodingthatoccuron theTy_ ValleyGolfCourseattracta
largenumberofwaterfowl(e.g.,Canadagoes,andAmericanwidgenn)thatforageon themowed
lawnofthegolfcourse.Thosewaterfowlposea throattoaircraftoperationandsafety;ostablishing
shrubvegetationwilleliminatewaterfowlfrom portionsof thegolfcourseand reduceaviation
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 RDF proposed at the Northwest Ponds and the Washington
State Department of Transportation (WSDOT) SR 509 extension and South Access Freeway.

These constraints will not prevent the plan from being implemented, but they could affect
implementation steps (e.g., construction sequencing) or design (e.g., protective barriers around
mitigation plantings). In addition, concerns have been raised by ACOE and Ecology regarding the
hydrology of the wetland mitigation area. Although this is not a constraint on the mitigation, these
concerns are addressed in this section. Finally, there are no constraints on mitigation for indirect
hydrology impacts at the borrow areas.

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-fl buffers along Dos 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 FAA and USDA-WSD staffs 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 by the Port's mitigation (planting of existing emergent
wetlands andbufferswithshrubandforestedvegetation) will reduce wildlifehazards.
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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 mitgafion 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 tuff 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 from 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 (King County Capital Improvement Design Team
1999), King County compared current water levels on the mitigation site as a result of the 1O-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 current 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-fi contour, while with the RDF, the 100-year flood elevations are a foot
lower, at the 249.5-ft 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 current wetland is maintained by a high
groundwater table that results in saturated soil conditions, and not by overbank flooding.

Natural Resource Mitigation Plan 5-135 November 2001

Seattle- Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049265



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
fi'om RDF consWaction 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 fi'om co--on are
avoided. Protection will include ecology blocks or rock gabions to protect the wetland mitigation
site during RDF construction to ensure that construction equipment does not enter the wetland
mitigation site or riparian buffer.

Riparian buffer enhancement (the area extending a horizontal distance of 100 ft from the OHWM of
the stream or fIom the edge of riparianwetlands, 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 constructing 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 altemative for SR 509 and the South Access Freeway (Appendix C, Sheet C2).

Surface water runoff from these roadways can be collected, treated, and diverted to prevent runoff
impacts to the mitigation sites. Therefore, these projects will not affect the hydrologic or riparian
functions desired for the mitigation site.

Other Utilities

A concern for this mitigation area has been the presence of an IWS discharge line and sewer line
easement owned by the Midway Sewer District. Occasional maintenance of this line will be
required within the 20-ft easement, and this maintenance 3° could prevent mature vegetation from
developing within the easement (see Appendix C, Sheet C2 for location of these lines). For these
reasons, the area of the easement is removed from the mitigation buffer, and equivalent area that can
be fully protected from future disturbance has been added to the mitigation area. As a result, the
presence of the sewer line will not reduce or alter the ecological functions derived from the
mitigation. Its presence has, in fact, increased the area of land set aside forprotection.

30Sewer lines generally have a design life in excess of 50 years, and rarely require maintenance or fail. Therefore, the
potential for disturbance of the easement area is small and infrequent. Furthermore, if leaks were to develop in the line,
there aremethods to repair and rehabilitate sewer lines m-situ with no disruption of surface soils. These methods employ

installationof new pipesleevesorpipelinerswithinthe existingpipe. Installationis donethroughexistingmanholes
withoutsoftexcavation.Thesearethepreferredmethodsforrehabilitatingsewerlines,andareroutinelyusedby large
and smallsewer utilities. The easementwidthof 20 ft providesa sufficientconstructionworkareaformaintenance,
repair,orreplacementactivities.
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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 2000b). The following
sections summarize the existing conditions of these areas.

Des Moines Creek

The west branch of Des Moines Creek originates at the Northwest Ponds and flows through the golf
course to the confluence with the east branch; the main channel 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 turf grass. Between the confluence and
South 200th Street, there is an approximately 25-t-wide riparian zone vegetated with trees and
shrubs. Existing riparian vegetation provides very little shade or organic matter inputs to Des
Moines Creek.

Tyee Valley Golf Course Wetland (Wetland 28)

Historically, the Tyee Valley Golf Course was a peat wetland, most of which was farmed until
about 1970. At this time, portions of the original wetland were converted to golf course and
storrnwater 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., Poa sp., Agrostis 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 (Sambucus racemosa), with some
scattered trees such as black cottonwood and red aider.

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 2000b). Upland soils are very dark
grayish brown silty loams.

Hydrology

Hydrology within the wetland is maintained by a high groundwater table, occasional flooding from

Des Moines Creek, and precipitation. Wetland hydrology in the western portion of the golf course
is supported by groundwater and some overbank flow from Des Moines Creek. Wetland hydrology
in the eastern portion of the wetland is primarily maintained by shallow groundwater and

Natural Resource Min'gation Plan 5-137 November 2001

Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049267



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 aretypically saturatedto 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 turf grass, 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.

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 s'_vatm. In addition, planting the golf course with
native shrubs, as well as establishing a forested/shrub buffer along Des Moines Creek, will increase
nutrient cycling and retention in the buffer and is likely to further reduce nutrient inputs to the
stream.

Clearing and Site Preparation

The design for the wetland mitigation site does not include significant changes to site topography by
grading or excavation. Prior to installing plants, culverts and golf cart roads will be removed.
Minor grading may take place attendant to the removal of golf course roads and exi_ng culverts.
Appropriate TESC measures will be 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, maximum flood levels 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 attractsignificant numbers of avian wildlife (see Section 5.1.2.8; Appendix C, Sheet
C2 and L1). Species tolerant of such conditions include hardhack and willows (Taylor 1993).
Pacific willow, Sitka willow, and hardhack 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(USDA 2000).

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

A temporary irrigation system may be installed in the drier portions of the golf course 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. Irrigation will be
used only during the plant establishment phase and will be removed after plant survival standards
have been met. Irrigation will likely be used during the June through September time period,
depending on weather conditions. Application rates are planned to be less than agronomic rates, but
sufficient to reduce plant mortality and promote plant growth during the first season following
planting.

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 will extend 100 fl from the OHWM of the
stream or the edge of the riparian wetland, which ever distance is greater. Buffer plants will include
black cottonwood, red alder, western redcedar, vine maple, and Nootka rose (Rosa nutkana).

A temporary irrigation system will be installed in the Des Moines Creek buffer to provide flexibility
in planting schedules and optimize growth rates during the initial plant establishment phase.
Irrigation will be provided by municipal water purchased by the Port. Irrigation will be used only
during the plant establishment phase and will removed after plant survival standards have been met.
Irrigation will likely be used during the June through September time period, depending on weather
conditions. Application rates are planned to be less than agronomic rates, but sufficient to reduce
plant mortality and promote plant growth during the first season following planting.

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. The monitoring schedule is
presented in Table 5.3-3.

5.3.1.9 Implementation of Des Moines Creek Projects

The Tyee wetland mitigation and Des Moines Creek buffer enhancements will be coordinated with
construction of the RDF. The Port will protect the mitigation sites from RDF construction impacts
by placing TESC measures and orange barrier fencing at the edge of the mitigation sites. Ecology
blocks will be used to further protect the mitigation sites from 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 is presented in Table 5.3-4. Plants in both the wetland mitigation and riparian
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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
according to the plans and specifications.

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
some. The appropriate geographic source for plant material used 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-ft
elevation of the Cascades; on the west by the 1,000-ft elevation in the Olympic or Coast ranges; and
on the south by the Willamette Valley.

5.3.1.10 Construction Steps

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 permit 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 oth6r 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.

Pre-construction Meeting and 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, stockpile areas, and temporary access/haul roads.

• Implement TESC plan and install TESC measures.

• Install orange barrier fencing around the site and any vegetation to be protected.

• Install fencing and TESC measures around wetlands to be avoided in borrow areas.

• Maintain security of site through construction.

• Implement a spill control plan and identify fueling areas if needed.

Clearing, Exeavation_ and Grading

• Clear roads and/or culverts from the wetland mitigation site; clear and grub the riparian
buffer site.
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• Install hydrology monitoring wells at the wetland mitigation site.

• Prepare grading record drawings; modify planting plans as needed to match as-built grades
and site conditions.

Irrigation and Landscaping

• Install and test irrigation (irrigation will be designed for the wetland mitigation and buffers;
however it may not be needed at the wetland mitigation site).

• Apply hydroseed to any areas of exposed soils.

• Winterize the irrigation system.

• Plant shrubwetland and forested buffer vegetation in fall/winter following grading.

Closeout

• Complete site cleanup by removing temporary haul/access roads 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.

• Install permanent fence and/or signs along mitigation site boundary.

• Install barrier fencing, rock gabions, or ecology blocks at the mitigation site boundary if
necessary to protect the site from RDF construction activities.

Record drawings_ Monitoring, and Maintenance

• Produce grading and planting record drawings 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 15-year monitoring period.

* Conduct maintenance (e.g., weed management, WHMP) 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 Section 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.
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• 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 Section 4. Groundwater monitoring will be conducted on the
Tyee Valley Golf Course mitigation site to evaluate seasonal variation in groundwater levels on the
site.

Hydrologic Monitoring

A series of peimanent 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 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 ficensed 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 15-year period that begins when plant
installation is complete. Monitoring activities will take place in years 0, 1, 2, 3, 5, 7, 9, 10, 12, and
15 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 provided in Table 5.3-2. Vegetation
monitoring will follow standard vegetation sampling protocols as described in Section 4.

Wildlife Monitoring

The Port will perform wildlife monitoring in the wetland enhancement area according to
requirements of the WHMP (USDA 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 WHMP.

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.

The boundaries of the mitigation area and buffers shall be permanently marked with stakes at least
every 100 feet or with fencing. The marking shall include signage that clearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The details of
fencing and signage are provided in Appendix P.

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, replacing plants) will be required

during the monitoring period. Routine maintenance and contingency measures will be implemented
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consistent with the approach described in Section 4. Specific contingency actions for each wetland
and riparian buffer performance standardare listed in Table 5.3-2.

5.3.2 Des Moines Creek Basin Trust Fund for Watershed Rehabilitation

To provide opportunities for additional restoration projects in the Des Moines Creek basin the Port
will establish a trust fund to support watershed rehabilitation projects. The trust fund will focus on
portions of Des Moines 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
the selection of appropriate projects to other governmental agencies or interested groups.
Restoration or enhancement projects supported by the trust fund are independent of the
environmental review and permit process for Master Plan Update projects (e.g., CWA 404/401,
HPA), and may require local, state, or federal permits or environmental review.

5.3.2.1 Goal

The goal of this mitigation action is to enhance _tream 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 tn_ fund for watershed restoration will provide $150,000 for restoration projects in the Des
Moines Creek basin. Project information for potential projects eligible for ftmding 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 will be established by the Port to fund watershed
projects that result in direct habitat benefits to aquatic life in the stremm or to remove documented
water quality impacts.

Examples of projects eligible for full or partial funding include instream fisheries habitat
improvements (e.g., see Figures 5.2-8 through 5.2-11), riparian buffer enhancement, removal offish
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. Project proponents will be responsible for obtaining
federal, state, or local permits required to implement projects.

The trust fund will have a sunset clause of 5 years following issuanee of Master Plan Update
permits. If, after a 5-year period, projects are not designed and permits have not been sought, 31the
Port will use the money to implement those project(s) identified in the Des Moines Creek Basin
Plan that provide water quality or aquatic habitat benefits. The project(s) to be implemented will be
at the discretion of the Port, but with approval from Ecology and ACOE.

3= The project proponents will be responsible for obtaining federal, slate, and local permits required to implement the
projects.
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5.3.2 E bmty

The Port or a 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 govemment_ non-profit organizations, or combinations
of such governments through interlocal agreements OLAs). 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 web as otbe_
projects within the watershed, include the following:

• A demonsWated benefit to salmon or aquatic habitat without creating significant avian
wildlife habitat within 10,000 fl of runways at STIA.

* Consistency with watershed management plans, or with prescriptions/reoommendations
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, Puget Sound
Restoration Fund, or other responsible entity will administer the fund. The administrator will
establish eligible project criteria, application forms, project cost limits, implementation and
monitoring requirements, etc. The Port will review and approve the project goals, plans,
performance standards, and monitoring requirements to enhance the ultimate success of the projects.
The Port, or the administrator at the Port's request, will provide status reports to Ecology and
ACOE.

5.3.2.5 Site Protection

Site protection of enhancement projects will be coordinated with property owners and the fund
administrator.

5.3.2.6 Monitoring and Contingency

The fund administrator will review project design, implementation, and as-built plans to verify that
the project is built as intended. Contingency actions associated with establishment or operation of
the fund will be reviewed with the Port, ACOE, Ecology, and the fund adminisWator.
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5.3.3 Preventing Indirect Impacts to Wetland Near Borrow Areas 1 and 3

Mi_gation to prevent indirect impacts to wetlands near Borrow Areas 1 and 333 is described in this
section. Borrow Areas 1 and 3 will be excavated to providefill material for the third runway and
embankmentconstruction(seeFigure4.1-2).Borrow areaexcavationshavebeendesignedtothe
extentpracticableto avoiddirectimpactstowetlands.Hydrologicalstudiesconductedby Hart
Crowser (Hart Crowser 2000b,c, 2001b) indicate that the potential for indirect impacts to the
hydrologyof wetlandsneartheborrowareasislow. To furtheravoidand minimizepotential
indirectimpacts,mitigationactionsand monitoringisplanned.Mitigationconsistsof drainage
systemsthatcollectsurfacerunoffand/orgroundwaterseepageanddirectthiswatertothewetlands.

Followingconstruction,groundwaterlevelswillbemonitoredinwetlandsneartheborrowareasto
verifythatwetlandhydrologyispresentandabletomaintainexistingvegetation(Table5.3-6).

Actionstakentoavoid,minimize,and mitigatepotentialindirectimpactsto wetlandhydrology
adjacenttotheborrowareasarenotincludedinthecalculationofmitigationcreditfortheMaster
PlanUpdateprojects.Wetlandssubjectedtohydrologicmonitoringare:

BorrowArea I:WetlandsBI,B4,BI2,B15,32,48

BorrowArea3:WetlandsB5,B6,B7,B9,BI0,29,30.

5.3.3.1Borrow Area SiteDescriptions

The borrowareasarelocatedsouthoftheairfieldbetween24thAvenue Southand 15thAvenue

South,andbetweenSouth200thStreetand South216th-Street(seeFigure1.3-I).Most ofthese
areaswereformerlyresidentialneighborhoods.BeBveen5 and 20yearsago,theareawas acquired
andclearedaspartofSTIA'snoiseabatementprogram.

Borrow Area 1 is located 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 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 H, Figure 1). The northern half and the western edge of the borrow area
are high points approximately 40 ft to 120 ft 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 wetlands whose hydrology is maintained by both groundwater and
precipitation-sources. Wetlands B1, Bll, B14, and 32 are depressional wetlands maintained by
precipitation and surface water nmoff. 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

32ThehydrologyinWetland28, locatednorthof BorrowArea4, willalsobemonitored.

33ThehydrologyinWetland28, locatednorthof BorrowArea 4, willalsobe monitored.
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altered by the system of storm drains, culverts, and drainage ditches constructed when the area was
developed. Since clearing the area for the noise abatement program, these surface drainage features
have been abandoned and have deteriorated to such an extent that past drainage patterns ate
changing.

Wetland 29 occurs on the hillside at the west edge of the Borrow Area 3. Hydrology in this wetland
issupportedby groundwat_seepsdischargingon thefaceoftheslopefrom a zone ofperched
groundwaterthatextendsto thenorthand west(HartCrowser2000b,c;2001b;AppendixH).
Wetlands30,B7, B6, andB5 occupya seriesofdepressionsinthelowersoutheasterncomer of
BorrowArea3. Thesewetlandsmay be supportedby some shallowsubsurfacefloworinterflow
moving downslopefrom Wetland29 (HartCrowser2000b,c),and by precipitation.Sincethese
wetlandsoccurbelowthemainperchedgroundwaterlayeron thissite,theperchedgroundwateris
availableto continueto supportwetlandhydrology.Waterisheldin thesewetlandsby the
relatively impermeable soils lining the depressions, promoting shallow perched conditions (Hart
Crowser 2000c).

5.3.3.3 Actions toAvoid, Minimize, and Mitigate Indirect Impacts

Borrow Area 1

The excavation in Borrow Area 1 has been designed to avoid direct impacts to Wetlands B 1, B4,
B15a, B15b, 32, and 48 (see Figure 3.1-2). Indirect impacts to wetlands 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 SDS on 20th Avenue
South collects surface runoff and directs it away from these wetlands. This SDS forms the eastern

edge of the watershed for Wetlands 48, B15a, and B15b. Since excavation will not occur west of
20 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 during the excavation of Borrow Area 3 to convey groundwater
to Wetland 29 and replace the potential loss of seepage from the perched groundwater zone
(Appendix H, Figures 3, 7, and 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 H, 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). Two measures
will be used to manage excess flows and to optimize the distribution of water to Wetland 29. A

flow control structure (weir and diversion structure) will be constructed in the swale just before it
flows into Wetland 29 (Appendix H, Figure 9). This control structure will allow a controlled flow
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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

Borrow Area 3 or be diverted to stormwater management facilities that will be constructed to
manage runoff from the remainder of the borrow area. The length of the collector swale can also be
modified (consistent with the _d_tive management approach) based on post-c,onstmction
monitoring to control the amount of seepage and runoff that is collected in the swale and diverted to
Wetland 29.

Studies of borrow area hydrology indicate that impacts to the hydrology of the remaining wetlands
in Borrow Area 3 (B5, B6, B7, B9a, Bgb, BI0, and 30) are not anticipated (Hart Crowser
2000a,b,c). Wetlands in Borrow Area 3 will be monitored before, during, and aRer excavation to
verify that wetland hydrology will remain. If Wetlands 29 and 30 do not meet hydrologic
performance standards developed for them (see Table 5.3-6), then contingency measures will be
implemented. The collector swale system also can be used to divert additional water to Wetlands
29 if necessary.

5.3.3A Hydrology Monitoring

Permanent shallow groundwater monitoring wells will also be installed in wetlands near borrow
areas to verify there are no indirect hydrologic impacts. Groundwater levels will be recorded
monthly for the fast 5 years, and then every other month thereaRer. In addition, a staff gage willbe
installed in Wetland 30 to allow monitoring of the extent and duration of surface water pending that
provides habitat for amphibians. Water levels will be monitored according to conditions of the 401
Water Quality Certification, September 21, 2001 (Ecology 2001).

Evaluation of hydrology in wetlands near Borrow Areas 1 and 3 will be based on shallow
groundwater data collected during pre- and post-construction periods. Borrow Area Wetlands 48,
Bl5, 32, BI2, B4, and B1 will be evaluated. All wetlands adjacent to Borrow Area 3 will be
evaluated.

The Port will collect bi-montb_ly hydrologic monitoring data during the wet season, November
through May, for at least 3 years after completion. Maps of sample locations and vegetation in the
surrounding areas, observation of stressed vegetation, any adaptive management implemented in the
surrounding areas, comparison to baseline data, and conclusions will be documented and submitted

to Ecology on a monthly basis during that period. At the end of each water year the Port will
complete and submit to Ecology a trends analysis with proposed contingency measures if needed.
A schedule for completion of the proposed contingency measures will also be provided.

In Borrow Area 3, special emphasis shall be given to the area near where the drainage swale
discharges into Wetland 29, to provide an early indication of hydrologic changes that may affect
vegetation in the wetland. In Wetland 30, the evaluation approach will include measurements of
surface water depths taken at least measured monthly during the period from December through
April, and the monitoring results compared to pre-eonstruction data.
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5.3.3.5 Wetland Delineation

Wetlands in the mitigation area will be delineated in years 5, 10, and 15. A licensed survey crew
shall map the wetland boundary, and maps will be provided to Ecology by December 31= of the
year the delineation was completed. If wetland boundaries have decreased, additional mitigation
may be required.

5-_.3.6 Protection and Maintenance

The drainage swale, downslope wetlands, and the unexcavatcxl southern portionof Borrow Area 3
study area will be placed in restrictive covenents (see Appendix G). Periodic inspection and
maintenance of the channel may be re_Itfiredto assure that it continues to perform as designed.

The wetland protection swale will be inspected and maintained at a minimum frequency of 2 times
per year. Swale maintenance will include adjustment of flow control weir boards to provide
appropriate flows to Wetland 29 and removal of vegetation or fill in the swale which may interfere
with the seepage collection and diversion functions of the swale. A weir gage will be installed and
calibrated. The gage will be marked with water depth and flow rates as that weir discharges can be
determined immediately.

The boundaries of the mitigation area and buffers shall be permanently marked with stakes at least
every 100 feet or with fencing. The marking shall include signage that dearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The details of
fencing and signage are provided in Appendix P.
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6. HYDROLOGIC IMPACTS AND MITIGATION

This section 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 quanti_ and quality conditions, future changes in land use that affect
surface water runoff, and projected future conditions under the Master Plan Update improvernents
and the proposed mitigation actions are summarized in this section.

Section 6.1 describes the proposed stormwater management program to control stormwatcr peak
flow rates and flow durations from both newly developed project areas and existing airport areas.
Proposed facihties, including approximately 344.1 acre-fl of new stormwatcr 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 (Parametrix 2000a, 2001 a).

6.1 WATER QUANTITY

The Master Plan Update improvementscould 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 Stormflow 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
(Parametrix 2000a, 2001a). The plan includes modeling conducted to estimate the impacts of the
project on the Miller, Walker, and Des Moines Creek systems. The HSPF model was used for this
purpose.
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6.1.1.1 Wetland Fill

The potential impacts to the hydrology of MiUer, 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 storrnwater storage because they 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 Section 5.2.3). 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 they occur on till soils, where layers of till restrict groundwater recharge. These low
permeabilities 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 Sections 5 and 7 of this document, as well as in the

Comprehensive Stormwater Management Plan (Parametrix 2000a, 2001 a).
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6.1.1.2 Indirect Hydrologic Impacts/Impact Avoidance

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,
2001a,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 from excavation. Wetlands located downslope of excavation or fill areas will continue
to receive ground and surface water from 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 acres33of 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 2000a, 2001a). 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 2000a, 2001a).

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
degrade instream habitat and water quality in Miller, Walker, and Des Moines Creeks downstream
of stormwater inputs from the improved areas. As discussed below, the Port's Comprehensive
Stormwater Management Plan includes mitigation to manage runoff from newly developed Master
Plan Update improvement areas. In addition, existing hydrologic impacts from existing impervious
surfaces will be mitigated.

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 (ICing County DNR
1998), requires matching or improving post-developed flow duration to pre-developed flow
durations 34 for all flow magnitudes between 50 percent of the 2-year event and the full 50-year
event.

33The net change in imperviousarea includesremovalof approximately50 acres of impervioussurfaces(streets,
driveways,and rooPa3ps)that will result when existinghouses and streets are _etaovedin the acquisitionarea.
Demolitionintheseareasis ongoingandexpectedtobecompletedby 2002.

34Flowdurationcontrolrefersto limitingthedurationof geomorphicallysignificantflows(i.e., thoseflowsthatinitiate
bedloadmovement)tobaseline(pre-MasterPlanUpdate)conditions.
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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).

Stormwater 1994 Baseline 2006 Future Condition Increase in

Outfalla 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

SDN1 OFF 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

SDW IB 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 STIA b 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 76.1 22.5 98.6 76.1 22.5 98.6 0.0

Total 6.2

Des Moines Creek
SDFA 50.7 115.5 166.2 40.1 126.1 166.2 10.6

SDS 1 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 STIA c 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 may not total exactly as shown due to rounding. Source: Geographic InformationSystem (GIS) coverage.
a Locations of stormwatetouffalisaremappedin the Comprehensive Strormwater Management Plan (Parametrix2000a, 2001a).

b Impervious area includes imperviousarea,lakes,and detentionponds.
c This includesouffalis MC6 and MC7.
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The Level 2 analysis is more protective than stormwater control standards that 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 for compliance with standards. The Level 2 analysis used in the Comprehensive

Stormwater Management Plan requires that 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), and hydrologic flow patterns.

The pre-developed condition for the Level 2 standard will be based on a target flow 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. ''37 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 (Parametrix 2000a, 2001a).

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 habitat degradation occur.

The net result of 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 Creek watersheds have an existing impervious area of about 23 and 32 percent, respectively
(Parametrix 2000a, 2001a), the flows from areas draining the airport will be reduced to a level
corresponding to approximately 10 percent impervious area.38

36Flowdurationcontrolrefersto limitingthedurationof geomorphicallysignificantflows(i.e., thoseflowsthatinitiate
bedloadmovement)tobaseline(pre-MasterPlanUpdate)conditions.

37In ar_s whereexistingimperviousarea is lessthan 10percent,thei_ous area is notchangedandthedifference
betweenactualpercentimperviousand10percentis assumedtobe grass.

38The HSPFmodelwascalibratedwithrecordedflowdata andactualbasinlandusepriorto simulationof addingLevel
2 flow controlretrofits. The calibrationaccountsfor flows attributableto each type of land use, basedon existing
conditions.Flowsfor otherlanduse and hydrologiccontrolconditions(suchas 10percentimpervioussurfacesand the
Level2 flowcontrolretrofi0werethensimulatedusingtheHSPFmodel.
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6.1.1-_ 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 344 acre-ft 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

Port may be modified, with approval by Ecology, to reflect 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 North Employees' Parking Lot Vault (1997) and the

Interconnecting Taxiways Vault (1998). Only the SASA detention pond will displace wetlands, a
0.06-acre 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, SDWlA and SDWlB,
to enhance base flows and reduce detention facility size. Detention facilities will consist of dry

ponds with live storage 39and will not include wet ponds with dead storage. 4°

Net Result of Hydrolozic Mitieation

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.

39Live storage is that volume of stormwater stored in a detention facility that drains following the storm. Live storage is
used for hydrologic benefit to reduce flow peaks and durations.

40Stormwater for supplemental lowstream flow may be stored as dead storage in vaults.
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Table 6.1-2. Stnmmary of required detention facility volumes.

Hydrologic Volume Required
Watershed Evaluation Point (acre-ft) Type of Facility = Comments

Miner Creek NEPL 13.9 b Vault In addition to existln_ 4 ac-ft

CARGO 4.5 Vault

SDN2x +
44.4 Vault

SDN4x

SDN3/3x 25.2 Vault

SDN1 5.5 Vault

Pond: 14.8 /
SDN3A Pond/Vault

Vault: 7.0

Pond: 25.5 /
SDW 1A Pond/Vault Infiltration used

Vault: 7.4

SDW1B 53.6 Pond Infiltration used

Total Miller Creek 171.8

Total Walker
SDW2 10.9 Pond

Creek

Des Moines Creek SASA Detention 33.4 c Pond

Facility

Intercotme_ting 5.5 Vault
taxiway (SDS3A)

Third Runway 21.6 Vault
South (SDS7 and 6)

SDS3 88.0 Vault

SDS4 12.9 Vault

Total Des Moines 161.4
Creek

a Types of facilities are: Vault - an enclosure with multiple orifice outlets on a vertical riser with overflow spillway; or
Pond - open earth construction with netting or other means to provide wildlife deterrent.

b This is the volume needed to retrofit the existing facility.
¢ This is the volume required to retrofit the STIA area only.
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Table 6.1-4. Summary of tlood peak flow frequency results for Des Moines Creek subbasins
(all values are cfs).

SASA a SDS3 SDS3A
Return Period

Peak Pre.Project Project Pre-Projeet 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

Qlo 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

Qloo 148.69 77.82 37.52 30.39 7.62 22.26

SDS4 SDS - Point of Compliance
Return Period

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

Qlo 2,65 1.29 28.45 18.58

0,25 3.21 1.80 36.55 26.66

Qso 3.67 2.29 ,.43.51 34.51

Qloo 4.17 2,92 51.33 44.30

SDS7 Des Moines Creek @ South 200 Street
Return Period

Peak Pre-Project Project Pre-Project Project

1/2 Q2 1.47 0.64 55.72 36.29

Q2 2.94 1.28 I 11.45 72.58

Qlo 5.23 2.84 184.86 117.11

Q25 6.73 4.45 231.02 145.08

Qso 8.03 6.25 269.81 168.55

Qioo 9.48 8.77 312.64 194.44

a STIA basins plus non-STIA basins D1 and D2 are routed to pond. Retrofitting is applied only to STIA drainage
areas.
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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, 2001a). The HSPF model was used to analyze the
potential hydrologic effects on stream base flow at after 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 stream flow 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. EstimatedLowStreanfflowChanges.

AverageFlows(cfs)
1994 2006 Change

Aug Sept Aug Sept Aug Sept
MillerCreek !.27 1.50 1.10 1.40 - 0.17 - 0.1

WalkerCreek 0.033 0.035 0.031 0.039 - 0.002 + 0.004

Des MoinesCreek 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 streamflow, 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 stopped. 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.

4xBaseflow is definedas the streamflowgeneratedby groundwaterinundevelopedwatersheds.It is sometimesreferred
to as dry-weatherflow.
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The peat soil at the Vacca Farm site is identified as "Rifle" peat-afibrous, 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 order of 0.63 to 2 inches per hour

(moderate permeability). 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 out'wash material has a permeability estimated at less
than 1.4 inches per hour, and an available water capacity of about 0.1. 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 ft 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 ft)/(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 flows 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 Section 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 Comprehensive
Stormwater Management Plan (Parametrix 2000a, 2001 a). 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 retrofitted to treat runoff from existing untreated PGIS where practicable. Upon

completion of the Master Plan Update improvements and other anticipated projects (e.g.,
north terminal expansion), an estimated 499.4 acres (86 percent) of the STIA SDS will have
water quality treatment BMPs, out of a total SDS PGIS area of 579.4 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 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 control water quality impacts from managed
vegetated areas, including chemical use, container disposal, integrated pest management,

fertilizer application, weeding, pruning, and a prohibition of herbicide application near water
courses.
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• 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 from
lawns,streets,anddriveways,andcultivatedlandlocatedinstreamfloodplainsandbuffers.

• Projectswillbe implementedtoenhancewaterqualitysuchasflowaugmentation,wetland
restoration, stream restoration, and enhancement of riparian buffer zones within the Miller
and Des Moincs Creek basins.

• Hydrologic controls (peak flow and flow duration control, discussed in the flow conlrol

sections of the Comprehensive Stormwater Management P/an) will reduce instream erosion.

• During construction, TESCs will be applied in excess of Ecology Manual (Ecology 2001b)
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 clemonsWated in the Comprehensive Stormwater Management Plan, concentrations of pollutants
in STIA stormwateraregenerallylessthanthosein runofffromotherresidential,urban,and

industrialareasintheregion.As theMasterPlanUpdateimprovementswillconsistof similar
activitiesandBMPs, theseactionsareexpectedtomitigateorpreventimpacts.The Port'songoing
compliancewiththeCleanWater Act and,in turn,protectionof STIA'sreceivingwaters,are
demonstratedthroughcompliancewith itsSection402 (NPDES) Permit,administeredin
Washingtonby Ecology(Ecology1998).The FactSheetforthePort'sNPDES Perrnitstatesthat

compliancewiththeeffluentlimitationsandotherconditionsinthepermitconstitutescompliance
withtheFederalWaterPollutionControlAct and theWashingtonWaterPollutionControlAct
(RCW 90.48).
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7. OFF-SITE HABITAT MITIGATION: AUBURN WIE_ MITIGATION

The proposedAuburnwetlandmitigation site is a 67-acreparcel of landlocated within the City of
Auburn immecliately west of the Green River (see Figure 1.2-1). This mitigation project is in
WRIA 9 and designed to restore and enhance 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 within the same WRIA. The overall goal is to replace
wetland habitat functions (especially for avian speci_ 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
impactsresultingfromtheMasterPlanUpdateprojects,proposedcompcnsatoryinitiationforeach
wetlandtype,andtheovemU replacementratiosprovidedby theAuburnmitigationsiteare
providedinTable7.I-I.

Table 7.1-1. Summary of wetland impacts and off-site compensatory design objectives for the proposed Master
Plan Update improvements.

Project Impact Compensatory Design Objectives Acreage Providedt

Fill of 8.17 acres of forested Provide in-kind replacementof forested 17.20 acres of forested wetland
wetlandandlossof wetlandfunctionsandincreaseoverall
associated wildlife habitat wildlife habitat fonction by creating/restoring

emergent wetlands to create native forested
habitat

Enhanceexisting emergent wetlands to create 19.50 acres of enhanced forested
native forestedhabitat, wetland

Fill of 2.98 acres of shrub Provide in-kind replacementof shrubwetland 6.00 acres of shrubwetland
wetlandandlossof functionsandincrease overallwildlifehabitat
associated wildlife habitat functionby enhancingand restoringemergent

wetlands.

Fill of 7.22 acres of emergent Providefunctionalreplacement of emergent 6.20 acres of emergent waland
wetland and loss of wetlands andincrease wildlife habitat fimetion
associatedwildlife habitat by restoring emergent wetland.

Provide pockets of open-waterhabitat. 0.60 acre of open-water wetland

Protect the wetland fern Protect wetlands with 100-fl buffers that are Appro_aately 15.90 acres of
potmtial off-site disturbance densdy plantedwith native lree and shrub forested buffer protect the site from
and provide enhanced upland vegetation, potential off-site disturbance and
wildlife habitat provide upland habitaL

Wetland mitigation immediately adjacent to the existing airport is constrained by the need to avoid
creating wildlife h_7_ds (i.e., waterfowl and flocking bird habitat) near the airfield (FAA 1997b).
Therefore, the focus of the on-site mitigation projects (Section 5) is to replace and enhance wetland
ftmctiom, including hydrologic, water quality, aquatic habitat, and riparian support, to the extent

42The AO3E RGL 01-I (ACOE2001 ) recoLmiresair traffic concerns a factor/n sitingwetl_d mitigation.
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practicable, while reducing existing wildlife hazards and avoiding the creation of new wildlife
hazards. As a consequence, on-site projects will not create or enhance open-water or emergent
wetland habitats that could attract waterfowl. Due to this constraint on-site, the Port proposes to

include significant additional restoration, creation, and enhancement of palustrine forest, shrub,
emergent, and open-water habitats at the Auburn mitigation site to compensate for project impacts
to these habitats.

Much of the emergent wetland habitat impacted by the Master Plan Update projects is relatively low
quality and 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 ongoing 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 ongoing 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 lower 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 ongoing 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 strictly in-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 section 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. Section 7.3 contains a detailed description of the mitigation design, including a description of

construction methods and implementation of the mitigation plan. 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 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 perchedwatertableto establishwetlands at theapproximatefinal
wetland hydrologyappropriatefor gradesof:
each wetlandvegetation cover type. F.a_tBasin

Below 38 ft in open-waterwetland

38 ft to 41 ft in emergentwetlands

41 ft to 42 ft in shrubwetlands

42 ft to 46 ft in forested wetlands

Below 42 ft in open-waterwetland

42 ft to 44 ft in emergent wetlands

44 ft to 47 ft in shrubwetlands

47 ft to 49 ft in forestedwetlands

Provide in-kindreplacementfor Plant five forestedwetlandplant associationsthat aresimilar in composition
impacts to 8.17 acresof forested to naturallyoccurringplant associations. Use native deciduous andevergreen
wetland, species such as black cottonwood, Oregon ash, redalder, western redcedar,

and Sitkaspruce.

Forest communities will have a nativeshrubunderstorywith species such as

salmonberry(Rubus spectabilis), twinberry(Lonicera involucrata), red-osier
dogwood, redelderberry(Sambucus racemosa), willows, and vine maple.

Plant native treespecies at densities greaterthan280 peracre.

Plant native shrubspecies in forestedcommunities at densities greater than
1,800 plants peracre.

Provide in-kindreplacement for Plantan association of nativeshrubwetland species that is similar in
impactsto 2.98 acresof shrub composition to naturallyoccurring shrubwetlands, including species such as
wetland. Pacific willow, Hooker's willow, Sitkawillow, red-osier dogwood, and

twinberry.

Plant nativeshrubspecies at densities greaterthan 2,100 plantsper acre.

Provide replacementfor impacts to Plant an association of native emergentwetland species similar in
7.22 acres of emergent wetland, composition to native emergentwetlands. Use native species thatare suited

to seasonally and/orpermanentlyflooded conditions, such as waterparsley
(Oenanthe javanica ), hardstembulrush(Schoenoplectus acutus), and
commonspikerush(Eleocharis palustris).

Plantnative emergent species in approximately0.05-acre monotypic patches
at densities greaterthan 10,000 plantsperacre (approximately24 inches on-
center).

Providea forestedbuffer aroundthe Establish a 100-fi-wide forestedbufferaroundthe perimeterof the mitigation

mitigation site to enhance functions site.
and protect the wetland mitigation.
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Table 7.1-2. Mitigation goals with associated design objectives, design criteria, and final performance standards
for the Auburn mitigation site (continued).

Goals and Design Objectives Design Criteria

Goal 2: Provide wildlife habitat replacement outside the 10,000-ft safety radius for aircraft operations

Provide flooded emergentwetland Emergentwetlandswill satisfy thedesign criteria forwetland mitigationGoal
habitat suitable for waterfowl 1. Additional design criteria for waterfowlhabitat include:

feeding and resting duringthe Provide year-roundshallowwaterwith patches of emergent vegetation as
winter and springmonths, feeding habitat for dabbling duck species.

Provide ponded waterareas for resting habitaL

Provide emergent, shrub,and Forest, shrub, andemergent wetlands will satisfy the design criteriafor
forested wetlandhabitatwith wetland mitigation Goal 1. Additional design criteriafor songbird habitat
feeding and breeding for songbirds, include:

Plant forested wetland adjacentto shrub, emergent, and open-water habitats.

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 Forest, shrub, and emergent wetlands will satisfy the design criteria identified
emergent wetland feeding and for wetland mitigation Goal 1. Additional design criteria for small mammal
breeding habitat for small habitat include:

mammals. Place LWD (stumps and logs of native species) throughout the forested
wetland to provide year-round cover for small mammals.

Construct low hummocks in the shrub wetland areasto provide non-saturated
soils for burrowing small mammals.

Provide breeding habitat for Forest, 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. perimeter.

No public trails will be permitted on the mitigation site.

Goal 4: Enhance the existing 19.5-acre emergent wetland at the Auburn site

Enhancefunctions of approximately Plantexisting wetland with native trees and shrubs at densities greaterthan
19.5 acresof degraded emergent 2,100 individual plantsperacre for shrubsand greaterthan 280 stems per
wetland, acrefor native trees.
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7.1.1 Goals and Objectives

ThegeneralmitigationgoalsfortheAuburn 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 _nctions of the Master Plan Update improvements outside of the
10,000-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 lO0-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 River. 43

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.

43Approximately 1.62 acres along the eastern boundary of the 67-acre site is set aside for potential development as part
of a regional trail that may be built by King County.
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Three jurisdictional wetlands were delineated on the mitigation site. Wetland 1 extends from the

northwest corner to the south-central portion of the site (Figure 7.2-2) and covers 18.89 acres of the
site. The wetland also extends off-site to the west, through the access easement for the site.

Wetland 2 is adjacent to Wetland 1 in the south-central portion of the site, and is about 0.60 acre in
size. Wetland 3 is located in the north-central portion of the site and is about 0.01 acre in size

(Parametrix 2000b). 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 temporary drainage and construction easement that will allow
the Port to 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 from property owners to the

west of the site for construction access to the mitigation project. As of December 2000, the Port had
completed easement agreements from 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 drainage and construction easement across the property north of the
mitigation site (Appendix E, Sheet C2). The purpose of this easement is to grant the Port the fight
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'sthproperty will be temporarily channeled to the existing
outfall into the Green River at South 277 Street. 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 (see Section 7.2.2.3). The temporary drainage

and construction easement will remain in use until a permanent flood channel is constructed across

the property to the north.

7.2.2.3 Permanent Flood Channel

Construction of a permanent flood channel is a condition of the 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
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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 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 impact a maximum of 2.2 acres of Waters of the U.S.44, 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 fiat topography

• A vacant or substantially vacant site

• A site available for purchase by the Port

• A site at least 10,000 ft from proposed or existing runways as recommended by the FAA
(FAA 1997b)

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-aircraft 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; Seubert 1977).

44This estimate is based on a drainage channel of about 1,200 linear feet that requires a construction footprint averaging
80 feet in width. It is assumed this channel is constructed in existing drainage ditches or abandoned farmland that are
Waters of the U.S.
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annual costs due to bird strikes have been estimated to be $112 million to

(Conover et al. 1996). Conover et al. (1996) estimate that for civilian aviation,

bird strikes are unreported, and that the annual rate for civilian aircraft is 6,240

these strikes was not estimated). Annual loss of life associated with bird strikes

fatalities for all branches of the military, and 3.7 fatalities for civilian/commercial

1996). For these masons, bird control in and around airports has become an

of airport management.

strikes at STIA are summarized in Table 7.2-1. The FAA (as part of the Part 139

Program) requires STIA to maintain and implement a WHMP (USDA 2000)

hazards. Because of certification requirements and the Port's desire to

operations, it is compelled (where feasible) to eliminate bird hazards as part of

These hazards can be eliminated or reduced by hazing (scaring) birds from
wildlife (per permits issued by the USFWS), or modifying habitat so it is no

wildlife creating the hazards.

reported bird strikes at Seattle-Tacom International Airport (1979-1999).

Year Number of Strikesa

1979 5

1980 8

1981 14

1982 4

1983 8

1984 3

1985 11

1986 12

1987 11

1988 7

1989 13

1990 35

1991 22

1992 13

1993 14

1994 22

1995 20

1996 27

1997 27 b

1998 13b

1999 21

Average 14.8

may involve morethan I bird.
include carcasses foundnearthe airfield.
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FAA policy regarding wildlife attractants near airports includes the position that any activity or land
use on or near an airport that threatens aircraft safety by attracting or sustaining hazardous wildlife
is not a compatible land use (FAA 1997b). The FAA recommends all new wildlife attractants be
10,000 ft from turbine aircraft movement areas (AMAs) and 5 miles from an airport where wildlife
could be attracted to or across the airport's approach or departure airspace. The FAA and the Port
believe that wetland mitigation created as habitat for wildlife is a land use that should not occur near
STIA.

There are compelling reasons to support decisions to mitigate for wildlife habitat mitigation greater
than 10,000 ft 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:

• Creation of wetland wildlife habitat near the airport would increase the hazards to passenger
safety. In the United States, more than 1,700 bird strikes occur each year. Worldwide since
1995, 74 people have been killed as a result of bird strikes and four large aircraft have been
destroyed. For these reasons, FAA Advisory Circular 150/5200-33 recommends locating
replacement wetlands more than 10,000 ft from runways serving turbine-engine airplanes.
The FAA and the Department of Agriculture Animal Damage Control Division believe
strongly that wetland wildlife habitat should not be created near STIA.

• If the Port were to create wetland wildlife habitat near the airport, it would be required to
manage the wetland to prevent its attraction to birds. These management activities could be
directly contrary to the key purpose of creating the habitat.

• The FAA has required, as a condition of its approval of the STIA improvements and as a
condition of federal funding, that the Port comply with the FAA Advisory Circular and
locate the replacement wetlands in Auburn. If the Port did not follow this requirement, it
would likely lose essential federal funding for the airport projects.

• Constructing a replacement wetland in proximity to the airport raises liability concerns for
the Port. Federal courts have found airport operators 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 mitigation project designed to provide forest and shrub
wetland (to discourage waterfowl use and replace functions in-kind) could attract additional
numbers of birds known to be a strike hazard at the airport. While the mitigation is planned to avoid
attracting other birds, it is potential habitat to many species. These include flocking birds (starlings,
blackbirds, and pigeons), raptors (owls and hawks), and other common passerine (perching) birds.
If increased numbers require management actions by the Port and FAA (such as modification of the
mitigation site to discourage wildlife use), management would be contrary to federal and state
wetland regulations and policies regarding mitigation.

AR 049314
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The Port is attempting to decrease the aircraft/bird strike hazard at STIA as described in the HMP
(USDA 2000). The addition of new wildlife habitat near airport runways could undermine the
ongoing effort to maintain and enhancc 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 On-site Locations

A 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 identified (Figure 7.2-3).
The suitability of the sites (although all are within the 10,000-ft 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. This
approach would enhance the probability of achieving mitigation goals, ensuring long-term
protection, and ultimately providing wetland functions to compensate for project impacts (Federal
Register 1995; Hurt et al. 1998). 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 Off-site Locations

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 andthe 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)

• Landthat is economically feasible for purchase and constructionof desired mitigation

• Sites greater than 10,000 ft from proposed or existing STIA runways

• Sites greater than 5,000 ft from general aviation runways (for airports located within the
Cities of Auburnand Kent)

• Sites located in WRIA 9 AIq 049315
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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 11 sites larger than 50 acres, five 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 purchased by the City of Kent for its own
mitigation purposes.

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 Green 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 SAMP. The Draft
SAMP identifies 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 cons_ction 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
Wetland Delineation Report (Parametrix 2000b).

7.2.5.1 Existing Site Conditions

Vegetation

The mitigation site consists primarily of abandoned agricultural land. Vegetation is a mix of native
and non-native herbaceous species, including meadow foxtail (Alopecurus pratensis), Canada
thistle, quaekgrass (Agropyron repens), timothy (Phleum pratense), orchardgrass, colonial bentgrass
(Agrostis tenuis), and patches of reed canarygrass (Table 7.2-3). Other non-native species scattered
throughout the area include cocklebur (Xanthium strumarium), common dandelion (Taraxacum
officinale), and climbing nightshade.
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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 V_[S *

Trees Alnus rubra Red alder FAC

Crataegus douglasii Douglas hawthorn FAC

Fraxinus latifolia Oregon ash FACW

Populus tr/chocarpa Black cottonwood FAC

Prunus emarginata Bitter cherry FACU

Shrubs Acer circinatum Vine maple FACU

Comus stolonifera Red-osier dogwood FACW

Corylus 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 FA CU

Herbs Agropyron repens* Quackgrass FAC

Agrostis alba Redtop FACW

Agrostis tenuis* Colonial bentgrass FAC

Alopecurus geniculatus Water foxtail OBL

A Iopecurus pratensis * Meadow foxtail FACW

Cirsium arvense* Canada thistle FACU

Cirsium vulgare* Bull thistle FACU

Dactylis glomerata * Orchardgrass FACU

Dipsacus sylvestris Teasel FA C

Eleocharis palustris Creeping spikerush OBL

Epilobium ciliatum Willow-herb FACW

Equisetum arvense Field horsetail FAC

Festuca arundinacea * Tall rescue FAC

Festuca rubra Red fescue FAC+

Geranium spp. Crane's-bill FA CU

Holcus lanatus* Common velvetgrass FAC

Juncus effusus Soft rush FACW

Juncus spp. Rush FACW

Lolium perenne Pe_ermial rye grass FACU
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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"

Lotus corn_-u[atus Birds foot trefoil FAC

Pha/ar/s arund/nacea* Reed canarygrass FACW

Phleum pratense* Timothy FAC

Phragmites communis Co...... on reed FACW

Plantago/anceolata Englishplantain FAC

Poa pratensis* Kentocky bluegrass FAC

Polystichum munitum Swordfern FACU

Ranunculus repens Creepingbuttercup FACW

Rumex cr/spus Curlydock FAC

Sc/rpus acutus Hard-stembulrush OBL

Solanum dulcamara* Climbingnightshade FAC

Symphoricarpos albus Snowberry FACU

Tanacetum vulgare* Common tan_y UPL

Taraxacum officinale Common dandelion FACU

Trifolium pratense Red clover FACU

Typha latifolia Common cattail OBL

Xanthium strumarium Cocklebur FAC

* These species aredominanton portionsof the site.

" WetlandIndicatorStatus(Table7.2-4).

Table 7.2-4. The wetland indicator status (WIS) system for determining a species adaptation to wetland
conditions.

Category Symbol Definition

ObligateWetlandPlants OBL Obligatewetland plantsoccur almost always (estimated
probability>99%) in wetlandsundernaturalconditions, but
may also occurrarely(estimatedprobability <1%) in non-
wetlands.

FacultativeWetlandPlants FACW Facultativewetlandplants usually occur (estimatedprobability
67%to 99%) in wetlands, butmay also occur (estimated
probability1%to 33%) in non-wetlands.

FacultativePlants FAC Facultativeplantswith a similar likelihood (estimated
probability33%to 67%)of occurringin wetlands or non-
wetlands.

FacultativeUpland Plants FACU Facultativeuplandplants usually occur (estimated probability
67% to 99%) in non-wetlands, but also occur (estimated
probability 1%to 33%) in wetlands.

Obligate Upland Plants UPL Uplandplantsoccur almost always (estimatedprobability
>99%) in non-wetlandsunder naturalconditions.

+ Used in conjunctionwith a category to indicate a somewhat
greaterprobabilityto occur in wetlands.

Used in conjunctionwith a category to indicate a somewhat
lowerprobabilityto occur in wetlands.

Source: EnvironmentalLaboratory(1987)
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Thr_ emergent wetlands are present at the Auburn site (totalling about 19.5 acres [see Figure 7.2-
2]). Thewetlandsaredominatedby non-nativepasturegrassesthatincludemeadowfoxtaiLredtop
(Agrostis alba), colonial bentgrass, quackgrass, tall fescue, common velvetgrass, and patches of
reed canarygrass.Otherherbaceousspeciesin the w_lands includesoftrush(Juneuseffu_) and
creeping buttercup. Along the western edge of the site are scattered black cottonwood and M 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 fence line include Himalayan blackberry, vine maple, roses (Rosa sp.),
snowberry (Symphoricarpos albus), and red-osier dogwood (Comus stolonifera). Tree species
present in this area arc Douglas hawthorn (Crataegua douglasii), Oregon ash, and black
cottonwood.Theherbaceous community in this area is dominated by reed canarygrass.

Inthesummer of1998,thenorthernone-fourthofthepropertywas plowedanddiscedby a farmer

leasingthelandtothenorth.4s Pasturegrassessuchas tallrescue(Featucaarundinacea)and
perennialryegrass(Loliumperenne)currentlydominatesthisportionofthesite,and weedy forbs
suchasbullthistle(Cirsiumvulgate)andwillowherb(Epilobiumciliatum).

Hydrology

Thereareno naturalsurfacewaterfeatureson themitigationsite.Two streams,theGreenRiver

andAuburnCreek,arelocatednearthemitigationsite.The GreenRiverflowsfromsouthtonorth
about100to150R eastofthemitigationsite.At thislocation,theriverbaseelevationisabout12

to15 R belowthesiteelevation.The riverchannelconsistsofa steepbank,largelyvegetatedwith
redalderand blackcottonwoodsaplings.Northof themitigationsiteand northof South277th
Street,King Countysensitiveareasmaps (KingCounty1990)showsanintermittentstream,Auburn
Creek(seeFigure7.2-I).Thisstreamdrainspastureandfarmlandand flowsintotheGreenRiver
aboutImilenorthofthemitigationsite.At theconfluenceofAuburnCreekandtheGreenRiver,a
smalldike,culvert,andflapgateprovidefloodcontrol.

Overlandflowentersthesitethrougha wetlanddralnageway,orshallowswale,thatcrossesthe
middleofthesite.For shortperiodsfollowingheavyrainfall,thisshallowswalecontainssurface
flowsand conveyswaterfrom southto northacrossthesite.Thisshallowdrainageswaleis
connectedtothe100-yearfloodplainof theGreenRiverattheverynorthwestcomer ofthesite

(Figure7.2--4).The castcmportionofthemitigationsiteisnotwithinthe100-yearfloodplainofthe
GreenRiverbecausetheeasternedgeof thesiteisseveralfeethigherthanthe100-yearflood
elevationoftheriver(seeFigure7.2-4).A drainageditchon themitigationsiteconveysstormwater
andsurfacewaterrunofffromthenorthwesternportionofthesitetootherditchesalongSouth277th
Street.ThiswatereventuallyflowsintotheGreenRiverviaa seriesofdrainageditchesalsocalled
AuburnCreek.

SinceSeptember1995,thegroundwaterhydrologyofthesitehasbeenmonitoredusingshallow
groundwater monitoring wells (see Figure 7.2-2). 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

45ThePortdidnotauthorizethisactivityandthePort'spropertywasnotplanted.
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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 raing. 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 fiver elevation is
typically below the groundwater levels observed on the site (Figure 7.2-8).

Well data indicate that groundwater in the mitigation area is perched over a 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 tt west of the Green River (see Figure
7.2-9). East of this divide, groundwater flows eastward toward the river. West of the divide, water
flows to the northwest.

Soils

The soils on the mitigation site are alluvial in origin, developed from material deposited 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 intet_ixed. Plowing has mixed the surfieial 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 Hydrie Soil List (NRCS 2000). 46

Table7.2-5.Drainagecharacteristicsof soilsoccurringon the mitigationsite.

HighWaterTable Flooding
Permeability Depth

Soil Series= DrainageClass (in/hr)b (ft) Months Frequency Duration Months
Briscot Poorly 0.63-2.0 1to -1 Nov-Apr Occasional Brief Decto Feb
Oridia Poorly 0.20-2.0 1to3 Nov-Apr Occasional Brief Nov toApr

Renton Somewhatpoorly 2.0-6.3 1 to 1.5 Nov-Apr Common Brief Nov toApr
Source: USDA(1973).

All soils are classifiedas bydric (wetland);however,evaluation of on-site conditions indicate non-hydriesoft
inclusionsoccurthroughoutthesite.

b Withinthetop 20inchesof soil.

46Beeansethe soilson the sitearemappedas hydric,andfarmingactivitiesincludingditchinghaveoccurred,mitigation
onthe sitecouldbe consideredrestoration.BecausethePort's mitigationestablishessomewetlandclassesthatprobably
didnothistoricallyoccuron thesite,theterm "creation"is usedfor mitigationinuplandportionsofthe site.
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The published soil descriptions are generally consistent with the results of the laboratory and field
analysis of soil performed by Parametrix in October 1995 and soil data collected in the fall of 2000
(Parametrix 2000b). 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 7.2713). 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 stratified to layers of gray silt and sandy silt that grades to 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.

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 drain more rapidly than 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 ]
Environmental Site Assessment Process (ASTM E 1527). The assessment indicates no
environmental conditions of concem 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 are actively fanned. West of
the site, wildlife habitat has been largely eliminated by residential development. No pem_anent
aquatic habitat is found on the site, although the Green River provides aquatic habitat near the
eastern site boundary. Forest 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 structural diversity, has low plant species diversity, and lacks habitat complexity.
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Smallmammals usetheareaforfeedingandbreeding.The sitemay provideforaginghabitatfor

raptors,suchasNorthernharriersandred-tailedhawks.Apartfromthetallpasturegrassesthereisa
generallackofcoverfrompredators,andalackofhabitatcomplexity(e.g.,pitsandmounds,LWD)
thatprovidesforbrooding,resting,and/orthermalcoverforsmallmammals. Formost passerine
birdspecies,thesitelackshabitatstructurefornesting,protectionfrompredators,thermalcover,or
perching.A narrowbandofshrubvegetationalongthesouthernboundaryprovideslimitedforage
andperchinghabitat.Amphibianhabitaton thesiteiscurrentlylimitedby a lackofseasonally
inundatedpools,forestcover,andLWD.

Tracksor scatofcoyote,mink,deer,and raccoonwere observedon ornearthemitigationsite
duringthesiteassessment.Speciesobservedon thesiteincludekingfisher,short-caredowl,barn
owl,common snipe,red-tailedhawk,common ydlowthroat,and mallardduck. Most of these
speciesappearedtobemostabundantintheeasternportionofthesitenexttotheGreenRiver.

7.2.5.4FunctionalChangesAnticipatedattheAuburn MitigationSite

The off-sitewetlandmitigationsiteisdesignedtoreplacewetlandhabitatfunctionsaffectedby
implementationoftheproposedMasterPlanUpdateimprovements.The proposeddesignofthe
mitigationsitewillalsoprovideadditionalmitigationforwildlifespeciesusingwetlandbufferareas
and otheruplandhabitatsattheairport.While about20 acresof themitigationsitecontains
wetlands,thenetresultoftheproposedmitigationisbeneficialtothesewetlandsinthatitrestores
themtoamore naturalcondition,withhigherhabitatfimcfions,asdiscussedbelow(seeTable4.1-2;
alsoseeTable4-16inParametrix2001b).Therewouldbe no adversechangestothephysicalor

biologicalfunctionsprovidedbytheexistingwetlandson ornearthesite.

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 structure and availability will 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 area
and their values to various forms of wildlife are presented in Table 7.2-8.

Post-construction habitat structure in forested wetlands would be similar to a regenerating forest,
and would develop mature forest habitat attributesafter several decades (Figure 7.2-14). The shrub
undcrstory would enhance development of habitat structure. Songbird use in early stages of habitat
development would include foliage and bark-gleaning species (kinglet, chickadee, bushtit, and
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 forpredator avoidance.

Post-construction habitat structure in shrub wetlands 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 functional maturity in 15 to 25 years following planting (see Figure
7.2-14).
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Table 7.2-6. Wildlife species expected to occur in the Auburn wetland mitigation site after construction.

Habitat Type

Permanently Seasonally
Flooded Flooded Abandoned

Emergent Emergent Shrub Forest Riparian Agricultural
Common Name Wetland Wetland Wetland Wetland Forest Land

Amphibians

Northwestern X X X X

salamander

Long-toedsalamander X X X X

Pacific giant salamander X X X

Rough-skinned newt X X X

Ensatina X

Western toad X X

Pacificchorusfrog X X X X X

Red-legged frog X X X X X

Bullfrog I X

Reptiles

Coition garter snake X X X X X
Birds

Great blue heron X X X X

Canadagoose X X X

Green-winged teal X X X

Mallard X X X X

Northera pintail 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
Rock dove" X

Western screech-owl X X

Rufoushtunmingbird X X

Belted kingfisher X

Downy woodpecker X X

Northernflicker 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 Forest R/par/an Agr/cultural
Common Name Wetland Wetland Wetland Wetland Forest Land

Bewick'swren X X X

Winter wren X

Marsh wren X X

Golden-crownedkinglet X

Ruby-crownedkinglet X X
Americanrobin X X X X

Variedthrush X X

Europeanstarling* X X X
Yellow warbler X X

Yellow-nlmpedWarbler X X

MacCrillivray'swarbler X X X

Common yellowthroat X X

Wilson'swarbler X X
Rufous=sidedtowhee X X

Fox sparrow X X

Song sparrow X X X X X X

Dark-eyed junco X X

Red-winged blackbird X X X X
Brown-headedcowbird X X X X X X

Americangoldfinch X X

House sparrow" X
Mammals

Vagrantshrew X X X X
Pacificwater shrew X X

Shrew-mole X

Pacific mole X

Pacificjumping mouse X X
Raccoon X X X X X

Mink X X X X X

Stripedskunk X X

Coyote X X X
Redfox X X X

" Thisisanintroducedspecies.
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Emergent communities would provide resting and foraging habitat for shore and water birds within
1 year of planting. Atter 2 to 3 years, most of the int_ded wildlife functions should be present, and
in the following 5 to 10 years, relatively mature communities should be present.

Try-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 fight would result in mortality. Dead and decaying trees would provide woody
debris and snag habitat for flickers, woodpeckers, and small cavity-nesting birds.

The shrub and emergent wetlands should achieve stable habitat conditions earlier than the forested
wetland commtmity. 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 (Ehrlieh et al. 1988).
MinE. shrews, and other small mammals would exploit these insect and aquatic invertebrate food

sources. Wading birds, such as great blue herons and bitterns, earl 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 earl provide substantial forage opportunities for ducks, habitat
use would vary with proximity to upland predator cover. Waterfowl, which are wary of dense
shrubs (which 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 large enough 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 sigrtifieant 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 from 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
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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
subsurface hydrology necessary for creating wetlands exists, and the probability of successful
wetland mitigation is high. Further, in planning the mitigation project, contingency actions were
identified that will be implemented if post-construction monitoring indicates that performance
standards for the wetland arenot achieved.

Monitoring results indicate that seasonally high groundwater levels on the site arc 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 arc
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 and discharge) 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 prioritizc infiltration, and require water quality BMPs and
detention to prevent high flow discharges. Wetland protection requirements (required by existing
regulations) could result in wetland restoration and further protect 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
sectionalsoexplainsthebasisforspecificdesignelements,includingtherationaleforestablishing
thewetlandmitigationhydrologicwaterregime,gradingplan,andplantingplan.

Themitigationdesignforthesiteconsistsofthefollowingelements:

(I)Excavatingtwonew wetlandbasins;

(2)Establishingnativeforested,shrub,emergent,and open-waterwetlandhabitatsinthese
basins;

(3) Enhancing the existing emergent wetlands by replacing the non-native plant communities
with native forest and shrub communities;
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(4) Establishing a forested buffer around the perimeter of the site; and

(5) Post-construction monitoring, ad_tive management, and maintenance of the site.

7.3.1 Water Regime

An adequate water re,me is the most critical factor in establishing the desired forest, shrub, and

emergent wetland vegetation on the mitigation site. The duration and 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.

In the fall of 2000, ACOE evaluated wetland conditions on the mitigation site (Parametrix 2000b)

and found additional wetlands, particularly on the west side of the mitigation site. The mitigation

design presented in this document reflects the most current understanding of existing wetlands and

groundwater hydrology on the site.

Excavating the two basins on the mitigation site to intercept the seasonally high or permanent

groundwater table 4s will attain appropriate hydrologic conditions for a variety of native wetland
plant communities by providing a range of soil saturation flooding conditions that will support a

variety of plants.

Following grading, ground surface elevations on the site will range from approximately 37 to 50 fl,
with most of the east basin below approximately 43 ft. Excavation in limited areas will be a

maximum of 12 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 (ft) Anticipated Hydrologic Regime

Forest Wetland EastBasin: 42 to 46 Seasonally saau'ated soil during years of typical rainfall.

West Basin: 47 to 49 During a 10-year flood,' flooding of up to 3 fl for up to 9
consecutive days would occur. Soil would be unsaturated to
at least 18 inches below the ground surface during most
summer and fallperiods.

ShrubWetland EastBasin: 41 to42 Seasonally saturated or flooded with up to 1 ft of water

WestBasin: 44to47 during years of average rainfall. During a 10-year flood,
water could be up to 4 ft deep for 9 consecutive days. Soil
would generallybe saturated within 12 inches of the ground

(8 Excavation in the east wetlandbasin will includeconstructionof a flood conveyance channeland water level control
smlcturethat will establish typicalwet-seasonwaterlevels at or near 41 fl elevation (see AppendixE, SheetC8.2). The
basinon the west sidewill be a closed depression,with waterelevationsand depthsmaintainedby seasonalvariations in
groundwaterhydrology.
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Table7.3-1. Proposedwetlandclasses,elevationranges,and hydrologicregimes(continued).

ProposedElevation
ProposedWetlandClass Range(ft) AnticipatedHydrologicRegime

surfaceduringmostof thesummerandearlyfall.

PersistentEmergent EastBasin:38 to41 Seasonallyfloodedwith up to 4 i_of waterduringyearsof
WestBasin:42to44 averagerainfall. The waterCablewouldbe at or within6

inchesof the groundsurfaceduringlate summerandearly
fall.

Open=water/Unvegetated EastBasin:Below38 Permanentlyto semi-permanentlyflooded duringyears of
WestBasin: Below42 averagerainfall. Surfacewaterwouldgenerallybe 6 to 24

inchesdeepduringlatesummerandearlyfall,butmaynotbe
presentduringyearsofextremelylowrainfall.

" Onlytheeastbasinwill lie in the floodplainof theGreenRiver.Becauseof floodcunm)lmanagenumtof theGreen
Riverdischarge,thepeakflowsfor10-yearand100-yearfloodeventsareequivalent.All recordedflowsthatcould
inundatethewetlandhaveoccunedbetweenNovemberandearlyMarch.Inmostyears,floodinundationwouldnot
occur,orwouldbeforperiodsof oneto severaldays.Themaximumperiodof inundationis less than9 consecutive
dayswhichoccursduringcoldweatheror the dormantperiodwhen the co--_on types of wetlandvegetation
plannedforthe sitearenotsusceptibleto impactsfromshortdurationfloodevents.

The new wetland areas in the east basin will be connected to the 100-year floodplain of Green River
(FEMA 1989) by constructing a vegetated swale from existing ditches located along South 277 th
Street to the northwest comer of the wetland (see Figure 7.2-4 and 7.2.-1). The ditches along South

-277 _ Street lie within the 100-year flood plain, and also connect to the Green River via a ditch along
86th Avenue South and Auburn Creek. The bottom elevation of the constructed ditch will be at

41 i'c, about 3 R below the elevation of the 100-year flood. The new ditch connecting to the
floodplain will allow the east wetland basin to become inundated during 100-year flood events, as
backwater flooding from the Caeen River reaches the site through the ditch system (see Figure 7.2-
4).

The wetland mitigation is not, however, dependent on Green River flood events to maintain wetland
hydrology, as flooding is too infrequent and for too short of a time period to independently maintain
wetland hydrology (see Table 7.3-1). Wetland hydrology will be maintained by the seasonally high
groundwater elevations found on the site, and documented in Figures 7.2-9 to 7.2-11.

During the 100-year flood event (when flows exceed 8,500 cfs), water levels in the east basin will
increase by up to 3 ft. The frequency of inundation due to Green River flooding is low, with flood
events occurring exclusively between November 10 and March 21 (Figure 7.3-2, see Table 7.3-1).
The duration of flood events is also short, generally occurring for 1 to several days. Since 1970,
two flood events have occurred in March, each about 2 days in duration. The longest period of
flooding occurred for 10 clays in December 1975.

The hydrologic regimes for the east and west basins will support the vegetation desired to establish
wetland functions discussed in Section 7.2.5.4, and required to replace avian habitat functions lost
near STIA. Since all plants proposed for the wetland mitigation areas are adapted to a fluctuating
water table and periodic inundation (which is common during winter months in floodplain wetlands
of western Washington), plant "die-back" as a result of flooding will not occur. All plant species
listed in Table 7.2-8 are expected to be tolerant of infiequent and brief periods of inundation during

NaturalResourceMi_'gationPlan 7-45 November2001
Seattle-TacomaInternatmnatAirport 556-2912-001(03)
MasterPlanUpdate

AR 049348



AR 049349



w
u.

Q.

"' t
I I I I I I l I I I
0 0 0 0 0 0 0 0 0 0 0
o. o_. _ _ _. m. _. _. _ ,-

sj0 005'8<MO-I_-I _ i
HIIM 8_,VO40 U38_nN 30V_3^V _=

0
oo

AR 049350



the dormant period, and these species are commonly found in uplands and wetlands on the
floodplains of northwest rivers. Because of the timing, duration, and frequency of flood events, they
arc not expected to affect plant survival on the site. Plant survival will largely be a result of each
species' tolerance of wet soil conditions, as reflected by their"wetland indicator status" (see Tables
7.2-4 and 7.2-8). To provide additional flexibility in the control of site hydrology in the east basin
over the first few years of monitoring, an outlet control structure will be constructed near the

northwest portion of the site to regulate water levels in the wetland. The water levels will be
adjusted by raising or lowering control gates, thereby raising or lowering water levels (Appendix E,
Sheets C3, C5, and C8). However, the weir will be permanently fixed once planting is completed
and the site has been monitored for up to several years.

For the east basin, the combination of drainage channels and weir, coupled with the grading plan

(described below), will assure that saturated soil conditions (and not long-term inundation) occur in
the forest and shrub wetland planting zones (see Table 7.3-1). The weir and drainage channel will
result in a flee-draining wetland basin that will maintain soil saturation (not inundation) above
elevation 41 ft. This soil saturation will be maintained even when the groundwater elevations in

surrounding soils exceeded 41 fL because the drainage channel and weir will prevent inundation of
thenew ground surface.

For the west basin, the water levels in excavated depressions will be controlled by groundwater
conditions on the site since there will be no new channel excavation to connect the basin to the

floodplain and other ditches. This grading has been planned to allow vegetation zones to be
established as indicated in Table 7.3-1. In the forested zone, the ground surface elevations to be
established are based on hydrologic monitoring summarized in Figures 7.2-9 to 7.2-11. The
hydrologic monitoring indicated that native vegetatidn with a wetland indicator status of FAC,
FAC+, FACW-, or FACW will be adapted to this hydrologic regime, as shown in Section 7.3.4.
Similarly, for other planting zones, the hydrologic regime of the wetland is matched to the tolerance
of wetland vegetation to saturated and/or inundated soils. Section 7.3.4 provides additional
information regarding plant selection and planting zones.

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.
The Port's wetland scientist will adjust outlet control structures, 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 outlet control structure will be set at
a fixed elevation appropriate for the site. No long-term adjustments to the outlet control structure or
site water levels are anticipated.

7.3.2 Grading

One basin will be excavated east and another basin 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 fl below the existing ground surface to intercept the
seasonally high or permanent groundwater table (see Section 7.3.1 for an explanation of the
hydrologic regime to be established by this grading plan). Excavation depths will be less in the west
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basin due to higher groundwater elevations, as well as to avoid impacts to the existing wetlands east
of this basin. Due to site constraints, an area north of the west wetland 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) can 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 2002 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 will affect about 11.9 acres of the existing emergent wetland that is 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 temporary use of access
roads, their restoratio_ and wetland creation actions planned for the remainder of the site.

Temporary maintenance roads will be constructed around each wetland basin to provide access to the
site during planting, maintenance, and monitoring. These roads will be removed and the areas
restored and enhanced with native vegetation after construction is complete and monitoring.

7.3.2.1 Surface Soft Removal

The first grading step will be to strip off the 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 that is free of weeds, spread to 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 it up 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. Excavation
depths will range 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 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.
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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 R below the
subgrade to facilitate grading. The dewatering plan will 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 he conveyed to the existing ditch that drains
the site. It is estimated that d_watoring on the project site could discharge up to 4,600 gallons per
minute of groundwater while the excavation is occurring. The highestdischarge 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 comtruction staging area
located on the northwest portion of the site. Based on design criteria and nmoff modeling, the
minimum total storage volume requiredis 3.65 aere-tt. 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-Itof runoff,
will serve the northern section of the staging area. A larger pond, with a minimum storage capacity
of 3.65 acre-It, will collect runoff from the remaining portionof the site as well as the pumped
discharge fi'om the smaller pond.

Sediment in the pond water will be removed by an on-site alum treatment facility. The treatment
facilitywillconsistofthreecoagulationtanksandonesettlingtank.Additionalcoagulationtanks
willbe utilizedifnecessary.Whiletreatedwaterfromthefacilitywillbe dischargedoffsite,any
treatmentplantbypasswaterwillbedischargedon site.Inaddition,sedimentfromthefacilitywill
beredepositedon site.Surfacewaterthataccumulatesduringexcavationwillalsobetreatedpriorto
beingdischargedfromthesite.Allwaterdischargedfromthesitemustmeetturbiditystandardsfor
waterquality.Thesestandardsarelessthan5 NTUs abovebackgroundwhen backgroundlevelsare
lessthan50 NTUs, and no more than10 percentabovebackgroundwhen backgroundlevelsare
more than 50 NTUs.

Ditches through which dewatering water passes will be evaluated for stability and erosion potential.
Where necessary, stabilization (such as hydroseeding or other methods) will be employed.

Drainage Easements for Dewatering

The Port has procured a temporary drainage and construction easement 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 to temporarily discharge water from dewatering wells to
be used during 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 277 ta Street. Other than

during the dewatering process, drainage water from the Port's property will flow north through
existing drainage channels along and under South 277 thStreet, and discharge to the Green River
north of South 277th Street. The newly comtructed wetland basins will generally drain to the
northwest at elevations of 42 fi (east basin) and 46 ft (west basin). 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.
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Effects of Dewatering on Existing Wetlands

Dewatering activities on the Auburn site arenot likely to affect the hydrology or habitat conditions in
existing wetlands located on, near, or adjacent to the mitigation site. Dewatering of the site will
occur from approximately May through September, over one or two construction f_SSOns. 49 The
purpose of dewatering is to accelerate the rate at which the water table falls during late spring, and
assure that during construction the water table is below the proposed grades of the site. During the
spring months and subsequent summer, the water table in the wetlands normally falls about 6 to 8 fl
over a period of 4 to 5 months (see Figures 7.2-5, 7.2-6, and 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 rooting zone of wetland plants. By late May, it is as much as 36 inches below the ground surface
and below the roofing zone of the herbaceous vegetation present on the site. Because the timing of
dewatering is such that it will occur after water levels in the wetlands have already dropped below
the root zone, wetland vegetation will not be impacted by further lowering of the water table through
construction dewatering. Since surface water is not present, dewatering will not remove surface
water that could provide special habitat types to wildlife.

Construction dewatering is not proposed to lower the water table below the elevation it normally
reaches by late summer. Thus, during the fall, when soil moisture and groundwater recharge begin,
recharge rates and requirements in adjacent wetlands will the same as if dewatering had not occurred.
Thus, dewatering will not increase the length of time required for the water table to rise again in the
fall.

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 offsite, 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
subsoils with organic compost that is free 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 fl 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 formed 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 that 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. The landscape architect and/or wetland scientist will place

49If conslruction were to occur over two seasons, only portions of the site would be dewatered during the second season.
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logs, snags, and field direct fine grading. 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 four 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

Following completion of fine grading and topsoil placement, the soil surface will be stabilized with a
hydroseed mix. 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 allow rapid establishment of
ground cover and serve as a weed barrierto 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 fl in the east basin and below 46 fi in the west basin (see
Figure 7.3-4). A transition zone seed mix consisting ofFACW, FAC+, and FAC rated species will
be used from 43 to 45 ft 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 ft in the east basin and above 49 fl in the west basin. In addition, a low-grow seed
mix will be used to vegetate temporary construction access roads and staging areas that are located
outside the mitigation area.

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.
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Table 7.3-2. Hydroseed mtxtnre_

Common name Sdenfific Name % by weight

For use in areas designated as emergent wetland

Tall marma_rass Gb,ceria e/ata 15

Water foxtail A/opecurus gen/cu/a_ 10

Water parsley Oenanthe sarmentasa I 0

Slough sedge Carex obnupta 10

Beaked sedge Carex rosa'am 15

Small-fruited bulrush Sc/rpus m/crocarpus 15

Woolgrass Sc/rp_ cype_us 10

Dagger leaf rush Juncus ensifolius 5

Taper tip rush Juncus acum/nams 5

Slough grass Beckmanm sjrzigachne 5

For use in areas designated as forested or shrub wetland and wet buffers

Blue wildrye E/ymas glaucus 25

West_n mannagl'aSs G_ceria occidentali_ 8

Tall mannagras Glyceria data 10

Tufted hairgtass Deschampsia cespitosa 10

Annual ryegrass Lolium multiflorum 15

Chewings red fescue Festuca rubra 10

Meadow foxtail Alopecurus pratensis 10

Bentgrass Agrost_ tenuis 10

Alsike clover Trifolium hybridum 2

For use in upland buffer areas

Barkley's perennial Iyegrass Lolium perenne 30

Red rescue Festuca rubra 35

Aurora hard fescue Festuca longifolia 35

%3.2.5 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. L,'rigationwill provide flexibility in the
timing of plant installation, increase survival rates, and enhance growth rates of the planted stock.
Enhancing plant growth during the first few years will lead to a more rapid establishment of canopy
cover and shade on the site, and reduce re-invasion of the site by non-natives.

The irrigation system will be installed, tested, and fully operational before plants are installed.
Irrigation in the existing wetland will be installed above ground to minimize ground disturbance.
Irrigation in the areas to be excavated and graded will be installed below ground.

Natural Resource Mitigation Plan 7-55 November 2001

Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049358



The irrigation system will be sufficiently durable to provide irrigation to the site throughout the first
10 years of the monitoring period. However, the system will be used the first few (one to three)

growing seasons depending on weather conditions, lime of planl_0g, etc. In subsequent years
irrigation would be used in limited areas if replanting was required. Irrigation will likely be used
during the June through September time period, depending on weather conditions. Application rates
are planned to be less than agronomic rates, but sufficient to reduce plant mortality and promote
plant growth during the first season following planting. Once the system is no longer needed, the
system will be removed and decommissioned.

7.3.3 Landscape Plan

Native species will be planted to establish forested wetland, shrub wetland, 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 L 10). These general community types will 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 local wetland plant communities
(Kunze 1994).51 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).

Forest 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 grass, 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. Planting black
cottonwood, Oregon ash and red alder will enhance the existing emergent wetland and the forested
communities will increase plant diversity and enhance wildlife habitat (Appendix E, Sheets L5
through LIO). 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 of the 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 [Mahonia

aquifolium], 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.

The following sections 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 occur 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 will be used. Similarly, during late fall, winter, or early spring plantings, a greater
amount of bareroot and live-stake versus container-grown material will be planted.

50Due to performance _]uix,_aent of 80 percent tree and shrub survival by year 3 and phased planting of conifers in year
3, irrigation in year 4 may also be necessary.

sl The relation of the wetland zones to the hydrologic conditions is generally discussed in Section 7.3.1. The specific
cons/derations in placing particular species and commmxity types at various elevations are discussed in Section 7.3.4.
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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.

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

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

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 (see
Section 4.3.2.4). These control strategies are incorporated into the planting design, or will be
implemented during the monitoring period to control invasive species. Weed control methods (in
order of preference) are:

• Dense plantings of target species that competitively exclude non-native species.

• Application of sterile straw or other biodegradable mulch as a weed battier.

• Installation of biodegradable weed barrier fabric.

• Mechanical removal using mowers, line trimmers, or hand removal.

• Applications of EPA-approved herbicides by licensed applicators, as necessary.

Several methods for controlling reed eanarygrass are currently proposed. An integrated approach
relying on a suite of control strategies (listed above) and adaptive management will be used to
control reed eanarygrass at the Auburn site.

Topsoil containing weed seed, roots, and rhizomes will be removed to establish appropriate wetland
hydrology over much of this site. Existing vegetation, including reed canarygrass, 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 eanarygrass
by targeting the establishment of forested wetlands that ultimately will shade out this species.
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 rescue earl be
effective in establishing cover and reducing invasion by reed canarygrass. Contingency actions
could include repeated applieatious of herbicides, mowing, or use of weed barriers.

NaturalResourceMitigationPlan 7-59 November2001
Seattle-TacomaInternationalAirport 556-2912-001(03)
MasterPlanUpdate

AR 049362



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 ofherbivory, deterrence
measures may range from plastic collars around individual stems to wire mesh around groups of
plants.

7.3.3.3 Perimeter Fencing

Fencing will be installed around the perimeter of the site to clearly mark the mitigation boundary and
protect the mitigation site from intrusion and damage from people or domestic animals (see
Appendix P. In addition to the fence, signs will be posted along the boundary of the mitigation site,
designating it 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 Forest Communities

Black Cottonwood/Willow 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 47 fl on the west side.

Table 7.3-3. Proposed plant species for the black cottonwood/willow association.

Scientific Name Common Name Indicator Status" Condition

Trees

Alnus rubra Red alder FAC container

Fraxinus latifolia Oregon ash FACW container

Malusfusca Pacific erabapple FACW container

Pieea 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 Hookers willow FACW container/live stake

Salix sitchensis Sitka willow FACW container/live stake

= See Table 7.2-4 for indicator status definitions.
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Red Alder/Salmonberry Association

The red alder/salmonberry association (Table 7.3-4, Figure 7.3-7) commonly occurs on wet valley

floors in seasonally flooded areas (Ktmze 1994). This association will be planted above the 42-fl

elevation on the east side and above the 47-fl elevation on the west side, where year-round soil
saturationwould notoccur.

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 Oregonash FACW container

Malusfusca Westerncrabapple FACW container

Picea sitchensis Sitkaspruce FAC container

Populus trichocarpa Black cottonwood FAC container/live stake
Salix lasiandra Pacific willow FACW+ conminerrtivestake

Thujaplicata Westernredeedar FAC container/bareroot

Shrubs

Comus stolonifera Red-osierdogwood FACW container/live stake

Lonicera involucrata Twinberry FAC+ container

Rosa nutkana Nootka rose FAC container

Rubus spectabilis Salmonberty 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

backwatersloughs(Kunzc 1994).Thiscommunity willbeplantedinthewetterportionsoftheforest

zone,sincemost oftheassociatedspeciesaretolerantofsoilsaturationand inundationwellintothe

spring.Oregon ash willcomprisemost of thecanopy cover,withsalmonberryand willowin the

shrublayer(Table7.3-5;Figure7.3-8).

Table 7.3-5.Proposed plant species fist for the Oregon ash association.

Scientific Name Common Name Indicator Status Condition

Trees

Fraxinus latifolia Oregon ash FACW container

Malusfusca Westerncrabapple FACW container

Picea sitchensis Sitka spruce FAC container/bareroot

Populus trichocarpa Black cottonwood FAC container/live stake
Salix lasiandra Pacificwillow FACW+ container/live stake

Shrubs

Comus stolonifera Red osier dogwood FACW container/livestake

Lonicera involucrata Twinberry FAC+ container

Rubus spectabilis Salmonberry FAC+ container

Salix stichensis Sitka willow FACW container/livestake
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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 will be planted in the upper zone between wetland

and upland, 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 association.

S¢i_ntlflc Name Common Name Indicator Status Condition

Trees

Abies grandis Grand fir FACU- contain_

Acer macrophyllum Big-leaf maple FACU container

Alnus 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 Western redeedar FAC container

Shrubs

Acer circinatum Vine maple FAC- container

Amelanchier alnifolia Sexviceberry FACU contmner

Mahonia aquilifolium Tall Oregon grape FACU contamer

Corylus cornuta Hazelnut FACIJ contmner

Oemleria cerasiformis Indian plum FACU container

Rosa gymnocarpa Bald-hip rose FACU container

Rosa nutkana Nootka rose FAC container

Rubus parviflorus Thimblcberry FAC- container

Sambucus racemosa Red elderberry FACU container

Symphoricarpos albus Snowberry FACU container

Western Redcedar Association

The western redcedar association includes deciduous as well as coniferous tree species, with an

understory of 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 upper portions of the wetland zone, or above approximately
elevation 47 ft in the west basin and about 44 ft in the east basin.
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Table7.3-7.Proposedplantspecieslistfor thewesternredcedarassociation.

ScientificName CommonName IndicatorStatus Condition

Trees

Abiesgrandis Grandfir FACU- container/bamroot

Acermacrophyllum Big-leafmaple FACU container
Alnasrubra Redalder FAC container

Populustrichocarpa Blackcottonwood FAC container/bareroot

Rhamnuspurshiana Cascara FAC- container

Thujaplicata Westernredcedar FAC container
Shrubs

Acercircinatum Vinemaple FAC- container

Oemleriacerasiformis Indianplum FACU container
Physocarpuscapitatus Pacificninebark FACW- container
Salixscouleriana Scoulcr'swillow FAC container/livestake

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, Oregon ash, and
willow/red osier dogwood plant associations (see Tables 7.3-3 through 7.3-5 and 7.3-8). Trees and
shrubs included in these associations will be infill-planted into the existing wetland vegetation.

Wetland enhancement communities will be planted at the existing ground elevations, between
elevations 45 and 49 ft.

Forest Buffers

A 100-fi forested buffer along its boundaries will protect the mitigation site from off-site disturbance
and provide additional wildlife habitat. 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 upland will
be established.

Buffer areas on the site range from moist upland areas to wetter transitional areas 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).

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 7.1-2).
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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 elevation 44 and 47 ft in the west basin,

and between 41 and 42 it in the east basin (Appendix E, Sheets L5 through L10).

Table 7.3-8. Proposed plant species list for the willow/red osier dogwood shrub zone.

Indicator
Scientific Name Common Name Smtm Condition Comments

Comus stolonifera Red-osier dogwood FACW container/ Shrubswill be planted in
live stake approximately85% to 90%of the

shrubzone at spacingsrangingfrom 5
to 8 fl on-center.

Lonicera involucrata Twinberry FAC+ container

Salix hookeriana Hooker'swillow FACW- container/
live stake

Salix lasiandra Pacific willow FACW+ container/
live stake

Salix sitchensis Sitka willow FACW container/
live stake

7.3.4.3 Emergent Wetland Community

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 will 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 between elevation 42 and 44 ft in the west basin
between 38 and 41 ft in the east basin.

Where emergent marsh plants are specified, they will be planted with rhizomes or stems spaced 12
inches on center. Areas that are designated for hydroseeding but have visible surface water on them

at the time of planting will be planted with marsh plants (rhizomes, rooted stems/seedlings, plugs,
etc.
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Table7.3-9. Proposedspecieslist forthebeakedsedge/waterparsleyemergentzone.

ScientificName CommonName IndicatorStatus Condition

Carexrostrata Beakedsedge OBL plug/container
Eleocharispalustris Commonspike-rush OBL plug/container
Oenanthesarmentosa Waterparsley OBL container
Polygonumamphibium Watersmartweed OBL container

Scirpusacut/s Hardstembulrush OBL plug/container
Scirpusmicrocarpus Small-fi'uitedbulrush OBL plug/container

Sparganiumemersum Narrow-leafbur-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
(Figure 7.3-10). Planting shoots with rhizomes 12 inches on-center in monotypie 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 will 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-eonstruetion 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-eonstruetion 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
understand and comply with all environmental pemfit conditions. Both a civil engineer and wetland
ecologist will be available for on-site inspections and approval 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
wetlands will be managed before installing native plants to reduce competition, and to control
weeds. Management will include reducing cover and vigor of existing non-native vegetation. Plant
installation will occur between March and October, and weed management should occur
immediately prior to installing plants.
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Prior to 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. 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 fLrst3 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 100-ft-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 currently dominated 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
weeks after the herbicide application, the area will be thoroughly diseed to mix the upper soil
profile, irrigation will be installed, and a hydroseod mix applied. The following spring and summer,
plants will be installed in the buffer planting zones.

7.4.3 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 quarry spalls. Vehicles and/or their tires will be washed or brushed prior to leaving
the site during periods when track-out of mud could occur.
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7A.4 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 comtmction period. The limits of work will be
identified and flagged in the field, wetlands and surface water features will be identified with orange
barrier fencing, and the TESC measures will be installed.

Approximately 440,000 cy of soil will be excavated to form the new wetland 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 surface material, as well as the majority of the excavated material, will be transported off site
and disposed of at an approved upland location. A portion of the excavated subsoils, which are
composed of silts, clays, and fine sands, will be blended with composted organic matter and used as
topsoil to be placed after the new site grades are established. The topsoil blending operation will
require temporary stockpiling and processing at either an on-site or off-site location.

The existing drainage channel, located north of the site, will be widened to connect the mitigation
site with the 100-year floodplain and an existing ditch system near South 277thStreet (Appendix E,
Sheet C8 Section 5).

Final grading and habitat log placement will be performed under the direction of the wetland
scientist or landscape architect. If subsoils have become compacted during preliminary grading, the
soil surface will be ripped and/or disced prior to spreading the amended topsoil mix. The topsoil
mix will be placed to a depth of at least 12 inches.

7.4.5 Construction Access Roads_ Staging Areas_ and Maintenance Roads

In addition to _LUytemporary access 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. Temporary gravel paths will provide foot and small vehicle
access to the interior of the site during the planting period.

7.4.5.1 Staging Areas and Temporary Haul and Access Roads

On completion of earthwork and planting phases, temporary staging areas and access and haul roads
will be removed, prepared for planting, and planted. Staging areas and/or access roads that are not
within the mitigation site boundaries will be cleared of construction equipment and debris and soils
will then be ripped or disced to break up compacted layers and prepare a suitable substrate for
planting. Except for where these areas cross wetland, they will be hydroseeded with the low-grow
erosion control seed mix specified for the upland buffers (Table 7.3-2). Where they cross wetlands,
the wetland hydroseed mix will be used.

Temporary staging areas or access roads within the mitigation site will be removed and planted.
These areas will be cleared of construction equipment and debris, road materials will be removed,
and soil surfaces will be prepared for planting and planted according to the planting plan. For
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example, where a temporary haul road occurs in an area designated as western redcedar on the

planting plans (Appendix E, Sheets L5 through L8), the area will be planted with the western red
cedar association once the road is removed. Preparation of these areas for planting may include

deep tipping or discing, depending on the degree of soft compaction, and the addition of organic
mulch.

7.4.5.2 Gravel Paths and Maintenance Roads

Temporary gravel paths in the mitigation area will provide access for planting, initial maintenance,
and monitoring. These access paths and roads will help assure that:

• The initial planting can be readily completed in a reasonable timefi'ame.

• If phased plantings are desired, latter phases can be implemented without damaging plants
installed in previous phases.

• If replacement plantings are needed, they can be installed without damaging other
vegetation.

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 survival
performance standards. Decommissioning will include removing path materials, preparing the soil
surface forplanting (e.g., ripping and/or filling), and planting according to the planting plan.

The temporary maintenance roads will be removed after five growing seasons if the areas they serve
meet cover performance standards for 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
15-year monitoring period for maintenance and security for the site (i.e., to manage weed control,
support any necessary replanting, prevent dumping, etc.). At the end of the 15-year monitoring
period, the Port will consult with regulatory agencies to determine if the maintenance roads should
be decommissioned, or if they should be retained to allow for on-going maintenance, adaptive
management, 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.52

52If themaintenanceroadswereleft inplace,thecanopiesof adjacenttreeswouldcovertheroad. Therewouldbe a
minorreductioninhabitatforsmallmammalsandgroundnestingbirds. Accordingto Ecology(1999)infiequentlyused
gravelorpavedroadscanbe ignoredasadisturbance(seedatasheetsforRive_e_eFlowthroughwetlands)
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7.4.6 Temporary Irrigation

After all grading activities have been completed a temporary irrigation system will be installed
throughout the site. Installation of the temporary irrigation system will be coordinated with grading
and planting steps to ensure that Lrrigationis installed prior to plant installation. Installation of the
temporary 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 temporary irrigation system will remain in place and functional until the plants become

established, which is anticipated to take 2 to 5 years (depend_3m3g on any phasing requiremen.ts or
needs to replant to meet 80 percent survival requirements). _ The temporary systems will be
decommissioned and above-ground parts of the system will be removed. The below-ground lines
will be abandoned in place to prevent any need for soil or vegetation disturbance from equipment
and pipe removal.

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 landacape architect or wetland scientist will observe plant
installation to ensure that plants are installed properly and accordingto the plans and specifications.
The conWaetor 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 wa'ntering bald eagles
in the vicinity of the Green River.

To further protect 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 Report and Monitoring

On completion of earthwork, site topography 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

53Use of temporaryirrigationduringtheestablishmentphasefollowswetlandmitigationdesignrecommendationsof
King Cotmty(Mcclder 1999b)and Ecology (personal communicationwith Erik Stockdale,February 2000) for
improvingthesuccessofmitigationprojects.
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adjustments to the planting plan will be submitted to regulatory agencieswith 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 record drawings) documenting the constructed
mitigation site will be prepared 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
Section 4 of this document will begin during the first growing season aidersubmittal of the complete
set of record drawings (i.e., monitoring year 1). Monitoring reports will be submitted to the
regulatory agencies consistent with the schedule descrilxxl in Section 4 of this document.

7.4.9 Construction Steps

The following sections provide a general outline of the construction and post-construction steps
necessary to implement the mitigation plan.

7.4.9.1 General Conditions

• All site work will be consistent with p=mit conditions and City of Auburn grading permit.

• A pre-c.onstmction meeting will be held with contractor, architect/engineer, and wetland
scientist to review submi_al.%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 pen'nits on site.

• • During construction, hydroseed or mulch will be applied to all open areas after grading
consistent with City of Auburn grading p=_fit.

• All areas of exposed soil will be hydroseeded or mulched by September 15thto stabilize the
site prior to the start of the rainy season.

• Plant procurement must be coordinated with the construction schedule to ensure that
specified plant quantifies and species are available when they are needed.

7.4.9.2 Site Preparation

• Establish and maintain vortical and horizontal site controls throughout the construction

period.

• Identify and flag limits of work for the mitigation site.

• Install fencing (orange barrier)aroundexisting wetlands and outlet ditches.

• Implement TESC plan.

• Maintain security of the site through construction; install security fence around site.

• Establish temporary site access roadsand wetland crossings.

• Establish staging and stockpile areas.
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• Implement a spiU control plan and identify fueling areas.

• Install dewatering system (pumping wells, manifold piping, and discharge structure).

• Install temporary utilities (e.g., electric power and irrigation main._).

7.4.9.3 Outlet Channel and Outlet Control Structure

• Install temporary sediment and erosion control measures.

• Recontour ditch at the north end of site (as needed), construct water control s_cture and
channel connecting to the east wetland basirL

• Install erosion control matting and hydroseed open areas.

• Install outlet control structure.

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 of off site in an approved upland disposal
area.

• Start dewatering activities.

• 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 that are compacted by 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, dewatering 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 to east basin (wet and transition seed mixes) and upland buffer (low-grow
mix) per specifications.

• Winterize irrigation system.
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• 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.

7.4.9.5 Preparation and Enhancement Planting of Existing Wetland and Buffer

• Mow existing vegetation in wetland and buffer.

• Disc and install irrigation in the buffer areaonly.

• Hydroseed buffer with transition seed mix.

• Install above-ground irrigation in existing wetland.

• Install additional plants in the existing wetland and surrounding buffer areas.

• Perform maintenance mowing in areas between enhancementplantings in the existing
wetland.

7.4.9.6 West Wetland Basin

• Clear site of brush and fence, etc.

• Strip top 12 inches of soil material and dispose of off site in an approved upland disposal
area.

• Start dewatering activities.

• Excavate west side wetland basin.

• Mix subsoils with organic compost and stockpile; stabilize consistent with grading pe,_fit
requirements.

• Complete fine grading of west side basin.

• Disc soils that are compacted by grading.

• Placeamendedsoils12to24 inchesdeepoverentirewestsidebasin.

• Mow existingvegetationinuplandbufferareas.

• Installirrigationsystemandrestoredisturbedgradesasneeded.

• Testirrigationsystem.

• Installhabitatlogs.

• Install erosioncontrol matting as needed.

• Applyhydroseedtowestbasin(wetandtransitionseedmixes)anduplandbuffer(low-grow
seedmix)perspecifications.

• Winterizeirrigationsystem.

• ProducegradingrecorddrawingC'as-built").
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• Alter grading is complete, install plants.

7.4.9.7 Closeout

• Remove temporary haul/access roads.

• Remove construction equipment and debris.

• Hydroseedand/orinstallplantsin temporarystagingareasor accessroadswithinthe
mitigationsiteboundaries.

• Hydroseederosioncontrolmix in temporarystagingareas/accessroadsoutsidethe
mitigationboundaries.

7.4.9.8RecordDrawings,Monitoring,andMaintenance

• Produceirrigationandplantinstallationrecorddrawings("as-builts").

• Conductbaselinemonitoringand completebaselinereport,includingrecorddrawings,
resultsofbaselinemonitoring,andfinalmonitoringplan(e.g.,locationsofmonitoringplots,
baseline conditions).

• Begin compliance monitoring after grading is complete; submit annual monitoring reports
for 15-year mom'toring period.

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

7.5 MONITORING AND PERFORMANCE'STANDARDS

The mitigation site will be monitored for a 15-year period, focusing on collecting the physical and
biological data necessary to determine if 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 record drawings and a baseline
monitoring report, as described below in Section 7.5.1. Section 7.5.2 describes specific monitoring
activities and schedules for the mitigation site.

7.5.1 Record Drawings and Baseline Monitoring Report

Conditions on the mitigation site following completion of construction will be documented with
record drawings and a baseline monitoring report. This report will verify that mitigation has been
constructed as designed or 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-ft 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
Section 4 of this docment Results of the baseline monitoring will be compared to the established

design criteria and pcrformahce standards for the mitigation site (see Table 7.1-2).

7.5.2 1S-Year Monitoring Plan

Monitoring activities during the 15-year monitoring period will focus on collecting vegetation,
hydrology, and wildlife data to d_crmine wetland function and performance, and compliance of the
mitigation site with the performance standards. The monitoring schedule and methods for the
mitigation site arc summarized in Table 7.5-1.

7.$.2.1 Vegetation Monitoring

Vegetation morn'toting 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
functions are being restore_l and c_hanced by the mitigation. Vegetation is also an indicator of
wildlife habitat, as well as having a significant influence on hydrologic and water quality functions.

Data describing plant species composition, density, and cover will be collected along permanent
vegetation transects or within pecmanent plots. Walk-through surveys will be made to estimate
annual shoot growth, survival rates, and vertical and horizontal vegetation structure. Photographs

can provide quMitafive 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 arc 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 permanent groundwater monitoring wells, and field observations.
Wells will be placed within existing wetlands and at representative sites in the newly constructed
forested, shrub, and emergent plant communities. Surface water levels at staff gages and depth to
groundwater will be recorded monthly for the first 3 years after construction is complete, and at
least three times per year thereafter (Table 7.5-1).

The water level control structure will be inspected monthly during the first three years following
construction, and three times per year for the remainder of the monitoring period. Adjustments will
be made following consideration of whether the current water regime is suitable for the plant zones
established and how changes could optimize the water regime for achieving performance standards.
Changes to the water regime of the wetlands will not be made without notifijing ACOE and
Ecology.
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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. 54 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), Rarnsey 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 boundaries of the mitigation area and buffers shall be permanently marked with stakes at least
every 100 feet or with fencing. The marking shall include signage that clearly indicates that
mowing and fertilizer/pesticide applications are prohibited within mitigation areas. The details of
fencing and signage are provided in Appendix P.

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 because the mitigation has been designed to be self-sustaining in the long tvixu. Some
maintenanee will continue for at least as long as the 15-year monitoring period.

Typical maintenance activities will include replacing dead plants and implementing 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

54 Performance standards do not require wildlife surveys. Wildlife surveys will be conducted to obtain additional
information that may be useful in making adaptive management decisions or implementing contingency measures.
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needed based on performance standards and consistent with specified contingency measures. To
achieve relatively rapid overstory development and strucaual diversity, trees will be planted closer
together than would occur in natural, mature stands, and may be fertilized. At the end of the 15o
year monitoring period, some trees may be cut or girdled (these would then be left as woody debris
for wildlife habitat) to allow better development of some trees. This management activity will
allow the remaining trees adequate space to reach full size, while providing additional microhabitat
for animals in the downed or standing woody 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 identified in Table 7.7-
1. If conditions arise that have not been identified in this table, they will be evaluated on a case-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 (see Section
4.3.2.4). Specific control measures will be detemuned on a case-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 orderof 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.

• Insfallation of biodegradable weed barrier cloth.

• Mechanical removal of weeds by using weed whackers, hoeing, or hand-removal.

• Applications of EPA-approved herbicides, as necessary.
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needed based on performance standards and consistent with specified contingency measures. To
achieve relatively rapid overstory development and structural diversity, trees will be planted closer

together than would occur in natural, mature stands, and may be fertilized. At the end of the 15-
year monitoring period, some trees may be cut or girdled (these would then be left as woody debris
for wildlife habitat) to allow better development of some trees. This management activity will
allow the remaining trees adequate space to reach full size, while providing additional microhabitat
for animals in the downed or standing woody 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 identified in Table 7.7-
1. If conditions arise that have not been identified in this table, they will be evaluated on a case-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 (see Section
4.3.2.4). Specific control measures will be determined on a ease-by-ease 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 muleh 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.

Natural Resource Mitigation Plan 7-85 November 2001
Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 049389



i °!

-m

=.

(I,) ¢> ¢¢1

¢I

¢1

AR 049390



_ oo

• w O._._

',_.,_

AR 049391



=e O_

|

01 i.=

= .
=_

'_°,,,=_-,-=.._

AR 049392



• _>

_i °_ _"_ _'_ '__._ _.___i!___oi._
_ __i_ _ _ _i °__ "

_._._ -__

___'_ _

_ ____ _.-__ ___._ .__ _ _ _._._

_._
_oo ._ _.

_ _ _ _ _ _ •

AR 049393



AR 049394



AR 049395



" 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 canarygrass 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 term. 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 eanarygrass to become established.

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. Temporary netting or other temporary enclosure
system may be supported 1 to 2 _ above the ground surface in emergent wetland areas to reduce
damage by geese. These and other contingency measures may be employed on a case-by-ease
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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