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EXECIrrIvE SUMMARY

The Washington State Deparnnentof Ecology (Ecology) issued the Port of Seanle (Port) a Section
401 Water Quality Certification to allow fillin_ wetland area at Seattle-Tacoma International
Airport (STIA) for implementation of MasterPlan Upda_ Improvement projects. A condition of
thiscertificationrequiresthePortto"submitforEcology'sreviewandapprovalfinalwetland
mitigationplansfortheMillerCreekBuffersandMillerCree_ LakeWetlandandFloodplain
Enhancementsites."

As requested by Ecology, this document integr___t__M'dlerCreek Relocation Plan and Miller Creek
Wetland and Floodplain Enhancement Plan into onecohasiveplan,theAFdlerCreek Enhancement
Projects. S._cifically, this plan integrals tht_ diffe_mt mitigation elements: (1) estabH_ing and
enhancingupland bufferareaalong the Miller Creek corridorand aroundLoraLake, (2) enhancing
the Miller Creek and Lora Lake floodplain on and near the Vacca Farm site, and (3) relocating a
portion of Miller Creek as wdl as installing in-slzaam habitat _h_cemcnt features throughout
Miller Creekchannel.

ImpactsfromtheMasterPlanUpdateImprovementswillincludefillingapproximately980lineal
feet of/vIil]er Creek and _aptoximnt_ly 3.1 acres of the 100-ye.arfloodplain associated with Miller
Creek in an area known as Vacca Farm located do_ of Lora Lake. In addition, prior
converted cropland, farmed wetlands, and forested, scrub-shn_, and emergent w_ands will be
altered as a result of relocating a segment of Miller Creek and grading a portion of the Vacca Farm
site to compensate for lost floodplainstorage due to filling activities.

The primarypurposeof this mitigation plan is to replace stream channel and floodplain storage that
will be filled by runwayprojects. The secondarypurposeis to restoreriparian functionsto the creek
andfloodplainareato support and enhance aquatichabitatinandaroundMillerCreekandLora
Lake.To mitigateforunavoidableactionsandadverseimpactsfromimplementingtheMasterPlan
Update projects within the Miller Creek Basin, the Port proposes five mitigation actions. These
mitigation actions include:

(1) Relocating a segment of Miller Creek and installing habitat features throughout the
cr_k to replaceand enhance aquatichabitat audhydrologic functions;

(2) Replacing IvfiUerCreek floodplain storage area by excavating additional area within
the Vacca Farm site;

(3) Planting the existing farm fields at the Vacca Farm site with native woody
vegetation and establishing a 50-feet upland buffer between the floodplain
enhancement area andDesMoines Memorial Drive;

(4) Establishing and enhancing a25-feet buffer aroundIota Lake; and

(5) Establishing and enhancing an average 100-feet riparian buffer along the Miller
Creek corridor within the mandatory buyout ate.a.

All portions of the Miller Creek Enhancement projects will be monitored over a Um-yeawp_iod.
Monitoring reports will be sent to Ecology and the Corps for thcix approval. In addition, a
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main_nce plan will be developed and implemen)_d by the conu'acwr for a five-year period,
following plantinstallation.

Consmueting the new Miller Cr_'ekCbRnn¢l,planting buffers alongthe relocated segment of Miller
Creek,excavatingandenhancingtheMiUerCreekflcxxiplain,andes',abli._in_buffersaroundthe
floodplainenhancementm_a and LoraLake may beginin 1999. Implementationof buffer
enhancementalongMillerCreekripariancorridorwilloccurasthePortsecm'esproperty,alongthe
creek.
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I. INTRODUCTION

On July 20, 1998 the Washington State Deparlmeut of Ecology (Ecology) issued the Port of Seattle

(Port)a Section401 Water QualityCertificationtoallow611in_ wetlandareaatSeattle-Tacoma
International Airport (STIA) for imphnntmmtion of Master Plan Update Improvement projects. A
conditionofthiscertificationrequiresthePortto"sulm_tforEcology'sreviewand approvalfinal

wetland mitigation plans for the Miller Creek Buffers am] Nffller Creek/Lora Lake Wetland and
FloodplainEnhancementsites." The mitigationplan must Ix submmcdwithl- thirtydays of the
issuance of the Section 401 Water Quality Certification (Washington State Department of Ecology

1998).Thismitigationplanhasbeenprepmedtofulfillthisrequi_:ment,

The purposeofthisdocumem istoint_zrateMillerCreekRelocationPlan(Paramctrix1996)and
MillerCreekWetlandandFIoodpla_nEnhw_emem Plan(Parametzix1998).Specifically,thisplan

integratesthreediffcrantmitigationelements:(I)relocatinga portionofMillerCreekas wellas

installingin-stream_hitatenhancementf=mazsthroughoutMill="Creekchannel,(2)enhancing
theMillerCreekmad LoraLake floodplainon and neartheVacca Farm siteand establishingan

upland buffer bctwcc'n the enhancement and adjacent land uses, and 0) establishing and enhancing
upland buffer area along the Miller Creek corridor and around Lora Lake (these projects arc
collectively r¢ferrcd to as the MiUer Creek Enhanctmaent Projects). This report is organized
following the Guidelines for Developing Freshwater Wetlands Mitigation Plans and Proposals
('Washington State Depm_ent of Ecology 1994).
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2. PROJECT DESCRIPTION

The following sections describe the location,overall project elements, andthe type of consmaction
associatedwithimplementingtheMasterPlanUpdateimprovements.Alsoincludedinthissection
is a descriptionof the functionsof Milier Creek, its associated 100-yearfloodplain,and the farmed
wetlands (FW) and prior convened cropland (FCC) on the Vacca Farm site that will be lost or
alteredbytheMasterPlanUpd**_improvementsandactionstomitigatefortheimpacts.

2.1 PROJECT LOCATION

Theproposednew thirdrunwayprojectislocatedonthewestsideoftheexistingSTLA airfield.
Much ofthenew runwayprojectandalloftheMillerCreekenhancementprojectswilloccuron
land recentlyacquired or proposedto be acquiredby the Port,referred to as the mandatory buyout
area. The m_netntnry buyout _ is approximatelybounded by SR 518 to the north, South 176_
Street to the south, Des Moines Memorial Drive to the west, and 12*_Avenue South to the east
(Sections 20, 21, 28, 29, 32, and 33, Township 2.3N, Range 4E; and Sections 4 and 5, Township
22N, Range 4E, WaM.)(Figure 1).

2.2 RESPONSIBLE PARTIES

The Port of Seattle is the applicant for this project. The name and phone number of the

representativeat the Port in chargeof this projectmadagency coordin_on is Ms. Barbara Hinkle,
SeniorEnvironmentalSpecialist;P.O. Box 1209, Seattle,WA 98111; (206) 439-6606.

2;3 WETLAND DELINEATIONS

Shapiro and Associates, Inc. andParametfix, Inc. have conductedwetland delineations throughout
the project area. Shapiro and Associates, Inc. conducted initial wetland identification and some
delineationsfortheEnvironmentalImpactStatement('EIS)andtheFinalEIS (FEIS).TheU.S.
Army CorpsofEngineershasverifiedwetlanddelineationsconductedby ShapiroandAssociates,
Inc.,andadditionalwetlanddelineationscompletedbyParametrix,Inc.onallprolx'rtieswithinthe
MasterPlanUpdatemandatorybuyoutareathatareeitherownedbythePort,orhavebeengranted
propertyaccesstothePort.FurtherwetlanddelineationswillbeconductedbyParamelaSx,Inc.as
the Port purchases or is granted access to properties within the mandatorybuyout area. Refer to the
Joint Aquatic Resource Permits Application (JARPA) (Farametrix, Inc. 1996) for further details
regarding wetlanddelineations.

2.4 DESCRIPTION OF OVERALL PROJECT

The proposed Master Plan Update projects include a variety of major airportfacility improvements
atSTIAtobeconstructedovertheperiodfrom1997to2004.The majorprojectsincludea new
thirdrunway and paralleltaxiway, expansion of the parkinggarage,new remoteparking lots, a new
north terminal,reco_on of Concourse A, development of the South Aviation SupportArea
(SASA), new air cargo facilities, a new air traffic control tower, and other minor projects (Landrum
& Brown 1996).
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The type of co--on activities associatedwith the implementingthe Master Plan improvement
projects will generally include vegetation removal, demolition, scraping, excavation, grading.
fillin_, and roadway resurfacing.

2.5 DESCRIPTION OF PROPOSED IMPACTS

To accommodate the third runway embankment, perimeterroadways, and the newly relocated
South 154e_and South 156e_Streets, fill materialwill be placed in aptm3ximately980 lineal feet (1.6
acres) of MillerCreek end approximately4.9 ames of the 100-yearfloodplain associated with Miller
Creekin an areaknown as Vat,ca Farmslocated do_ of LoraLake. FillinS approximately
980 lineal feet of Miller Creekwill resultin the loss of aquatichabitatand hydrologic functions.

Alterations to PriorConvertedCropland(PCC), Farmed Wetlands (FW), and vegetated wetlands
will occur as a result of relocating a segment of Miller Creek and grading a portion of the Vaeca
Farmsite to compensate for lost floodplain storage due to fiUing activities. Approximately 4.21
acres of PCC and approximately0.75 acre of FW will be re-gradedto increasefloodwater storage.
The PCC andFW areaslocated on the Vacca Farmsite have been continuously farmedfor the past
30 years. Soil that was previously disturbed through farming practices will be scraped and
excavated.

Approximately1.85 acresof a forested wetland complex will be alteredor temporarilydistmbed to
accommodatethe new channelforMiller Creek and or constructionstaging to build the new Miller
Creekchannel. Approximately0.09 acre of scrub-shruband emergent wetlands located within the
Vaeca Farm site will be regraded in order to provide additional floodwater storage. Primary
impacts will includevegetationremovaland soil excavation.

Furtherdescriptions of impactsaredescribed in the following reports:

• Final Environmental lmpact Statement for Seattle-Tacoma International Airport
Master Plan Update Development Actions, (Landrum and Brown 1996);

• Draft Environmental lmpact Statement for Seattle-Tacoma International Airport
Master Plan Update Development Actions, April 1995; and

• 3ARPA Application for Proposed Master Plan Update Improvements at Seattle-
Tacoma International Airport, December 1996.

2.6 DESCRIPTION OF PROPOSED MITIGATION ACTIONS

The primarypurposeof this mitigation plan is to replace streamchannel and floodplain storage that
will be filled by rtmway projects. The secondarypurpose is to restore riparian functions to the creek
and floodplainarea to supportand enhance aquatic habitat in and aroundMiller Creek and Lora
Lake. To mitigate forunavoidable actions and adverse impacts from implementing the Master Plan
projects withinthe Miller Creek Basin, the Port proposes five mitigation actions. These mitigation
actions include:
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(I) Relocatinga segmentofMillerCreekandinstallinghabitatfeaturesthroughoutthe
creekto_-placeandenhanceaquatichabitaxandhydrologicfunctionslost;

(2) Replacingl_lerCreekfloodplainstorageareabyexcavatingadditionalareawithin
thefloodplainontheVaccaFarmsite;

(3) PlantingtheexistingfarmedfieldsattheVaccaFarm sitewithnativewoody
vegetationandestablishingaminimum50-feetuplandbufferbetweenthefloodplain
enhancemen=areaandDesMoinesMemorialDrive;

(4) Establishingandenhancinga25-feetbufferaroundLoraLake;and

(5) Establishingandenhancingan average100-feetriparianbufferalongtheMiller
Creek corridorw_hln the m_ndmnry buyom area.

The following sec_ons furtherdescribethe proposedmiligmion activities. Refer to Figure2 for the
location of the proposedmitigation areasand Table 1 for a summary of the proposed impacts and
mitigationactions.

2.6.1 Miller Creek Relocation and Enhancement

A derailed report has been preparedthat describes the Miller Creek relocation approach. The
following is a summaryof Miller Creek Relocation Planfor the Master Plan Update Improvements
at Seattle Tacoma lmernational Airport that was includedintheJARPA form (Paramffa'ix,Inc.
1996).

Approximately980feetofNfdlerCreek,southofLoraLake,wouldberealignedandrelocated
approximately200feetwestoftheexistingchannel,throughtheVaccaFarmsite.Relocatingthe
creekwillincreasethelengthofthechanneltoapproximately1,080feetand enhancehabitat
featuresandsubswam.The new channelsectionwouldconnectwiththeexistingMillerCreek
channeldownstreamattheearliestpossiblepointtominimizestreamrelocationimpacts.

Designcriteriafordeterminingbaseflow,annualpeakflow,and 100-yearflowconditionswere
establishedfromdatagatheredbyKingCountySurfaceWaterManagement(KCSWM). KCSWM
hasmonitoredflowratesattheoutletoftheRebaDetentionFacility(LakeReba)since1988

CKCSWM 1994).Theflowdataprovideagoodrecordofnormalbaseflows,seasonalpeakflows,
averageflowsbyseason,andexum'ncflowsduringnearrecordevents.

Thechannelwillbecon.s'mmedtomeanderwithinthelimitsofthenew streamcorridor.Inorderto

provide positive floodwater drainage and reduce persistent standing water in the vicinity of the
creek, the bottom 6 inches of the channel side slopes would be vertical. From six inches to one feet,
channel side slopes would continue at h l slopes, primarilyto enhance stability, provide addilional
capacity, and simplify conslnv:tion. From one to two feet, the side slope would be 6:1 or flatter,
depending on channelcapacity requirements and channelplanting and buffer requirements. Above
two feet of depth, nann_ grades would bc used; however, if natural slopes were too fiat, slope or
drainagealterationswouldbe consideredtopreventponding.
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Table 1. Summaryof on- sitemitigation for impac=sto Miller Creek riparian arm.

Pommallmpn_ ' Mi_mou A_on Expimthon And Commmts

Mill_ Cr_k Replace Wproxim_ly 980 linealft of c_.ek Channelndocanon will replace m_denhance
Habitat _1 with g:proxim_ely 1,080 fl of new aqu_c h_ by inc:eming the _,_n_ of the

channel and msm/l habituefeatures channel, provide m-sumun habi_ features,and
witlm the_loc_ed segmemof M_er Cn_ prov_ braeflow conveyance.
and ti_oughout the creekchannel within the
mandatorybuyoutarea. Buffe_ will be e_bli_ed and planted along the

new channel w [m_ov/deshading and mwoduce
Esmbl_ a 50-fl bufferalong the new _ 0myra, brmches) input into the ¢uee_
channel Deu_s b n_umry to supportsm=m

invertebrm_ which arc an impon_m food source
for fish.

Miller Creek Excav_e g_0rox_ly 9,400 cy of soil The new Miller Creek channel and excavation
Floodplain between elevation 262 and 266 on the V__,:__ on the Vacca Farm site will replace floodplain

Farmsite. s'wrage th_ will be lost on the east side of
Miller Creek.

Establish a minimum 50-fl imffer between
the floodplain enhmcemmt and Des Moines
Memorial Drive.

Ripm'_nFunction Establish avegemed riparianbuffer along Provide protective buffe_ along the entire Miller
Miller Creekw protect in-su,emnhab/m and Creekriparian corridorwithin themandatory
water quality. An average 100-Rbuffer b_out area m create approximately 12 ac_s of
along 3,900 line_ fl of Miller Creek will be buffer habim.
establishecL The bufferswill consist of a
minimum buffer wid_ of 50 feet on the east
side - theouter$O-flwill mchade _orm

w_'r femm'mand poten_ally public Waih.
A minn"aumIO0-Rbuffer will be established
on the west side of the creek.

Restoreexisting floodplain wi_ nauve trees
a_dshrubs on and near the Vacca Farmsite.

Es_olish and enhance a25-fl buffer around
Lore Lake.

In-_eam features such as coarse woody debris, deflector logs, and root wads will be placed at
various locations throughout the creek to improve and enhance in-_eam fish habitat (Figure 3).
And finally, a 50-feet densely planted vegetated buffer will be established along the new channel to
provide shading, detritus,and soil stabilization.

2.6.2 Miller Creek Floodplain Compensation

To mitigate for approximately 3.1 acres (8,700 cy) of lost flood storage fix)m the new runway fin;

the Port will increase flood storage by excavating approximately 5.2 acres (9,400 cy) of
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soil between elevations 262 and 266 at the Vacca Farm site, and n:move any cxisfin_ smzcu=_
_th;. the floodplain area (Figure 4). A net increase of 714 cy flood storage will be created on the
west side of Miller Creek to compcnsa_ for lost flood storageon the cast sid_ of the creek.

2.6.3 Miller Creek Floodnlain Enhancement

Existing farmed floodplain area will be restored and enhanced by removing existing impacts
associated with farming activities and enhancing the floodplain with native vegetation. Impacts
to the floodplain currently include soil erosion and potential runoff of mm'ients and agricuRm-al
chemicals. The mitigation project will increase the functiona/value of the floodplain to Miller
Creek by providing plant dewitus to the creek during flood events that will support stream
invertebrates, which are importantforage to fi.ch_

The floodplain area will be enhanced by planting native woody vege_on tolerant to saturated soil
conditions. It is expected that the floodplain areawill have standing water _ in depth from
two to six inches throughout portions of the year. The goal is not to create open water habitat but to
create an open canopy forest and shrub community to provide rapid development of woody plant
cover, prevent soil erosion, and also to discourage waterfowl (such as Can-a- geese, mallards, and
American widgeons) use of thearea as mand__tl'dby FAA regulations(see Figures2 and 4).

In addition, a minimum 50-feet upland buffer will be established flxlcnthe edge of the enhancement
plantings and Des Moincs Memorial Drive. This upland buffer area will be enhanced by planting
nativewesm-nWashingtonvegetationtoreplacethecxLefn_Himalayanblackbcm'ythicket.

2.6.4 Lora Lake Buffer Enhancement

The purpose of this mitigation action is to remove existing impacts from residential uses (e.g. lawn
ferfiliTers)next to Lora Lake and establish and enhance a 25-feet buffer aroundthe lake (Figures 2
and 5). Existing fean_s such as houses, outbuildings, driveways, and other smmta_ will be
removed within the proposed 25-feet buffer. By removing residential structures, lawn and
landscapearea,andfailedsepticsy.smms withintheproposedbufferarea,waterqualitywilllikely
improvebecausehouseholdandyardchemicalsandunn'catedstormwaterrunoffwillhaveless

potentialtoreachthecreekorlake.The25-feetbufferwillbeestablishedfromtheedgeofordinary
highwatermark(OHWM) landwardsurroundingthenorthandwestsidesofLoraLake.The25-
feetbufferareawillbeenhancedwithnativetreesandshrubs,toprovideapproximamly0.60acreof
shorelinebuffer.

2.6.5 Miller Creek Riparian Buffer Enhancement

Within the mandatorybuyout area, approximately 3,900 lineal feet of Miller Creek will be protected
with a riparian buffer on both sides of the creek (Figures 6a and 6b). The buffer area will be
protected from clearing and other human/mpacts, except as noted in Deed Restrictions on Stream
Buffer Areas which are curr_tiy being developed by the Port (Figure 7). A minimum 100-feet
buffer will be established on the west side of the creek;public trails will be allowed to be located in
theouter50 feet.A minimum50-feetbufferwillbeestablishedontheeastsideofthecreeland
stormwatermanagementfacilitiesandtemporaryco_on areaswillbeallowedinthisarea.
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Buffer averasins will be used on the east side of the _ where swnn water facilities will be
included in the calcu_on of the IO0-Ravc_e buffer width. The preliminary lotions of storm
water facilifles are l_ovided in the Preh_ninary Comprehensive Stormwater Management Plan for
Sea-Tac Internaaonal Airport Master Plan Improvements (Patametrix, Inc. 1988). However, the
locationsofpublictrailsarenotknownatthistime,andthePortwishestoreservethefighttolocate
atrailintheouter50feetofthebuffersatafuturedate.

Thebufferareawillprotecta totalofabotn12antesofriparianhabitatalongMillerCreel The
buffetswillalsoenhancewaterqualityby reducingwatertemperatme,and increasingnutrient
cyclingthroughtheriparianatoms.Residengal_, lawnandlandscapearea,andfailedscpt/c
systemswithintheproposedbufferareawillberemovedandyardchemicalsandunn'eatedstorm
waterrunoffwillnotreachthecreel

Any redevelopmentof areasadjacenttothecreekfloodplainwillbe reviewedby thePort
EnvironmentalSpecialistto assurethatadequatebuffersareplannedand maintained.If
re_velopmentinthemandatorybuyoutareaoccurs,buffersadjacenttothenew developmentswill
beclearlysignedat50-feetintervalsandfencedalongtheedgeofthe100-footbuffer.

Inaddition,,a 50-feetbufferwillbe establishedalongDes MoinesMemorialDrive.Invasive
species,suchasHimalayanblackben3r,willberemovedandthebufferwillbeplantedwithnative
uplandvegch_Ltion.Thisbufferwillprotectthefloodplainenhancementfromadjacentlanduses.

ExistingbridgesthatcrossoverMillerCreekatSouth157_ Place,South160zhSneerand8thAvenue

South will remain. The existing bridgeat South 156thStreetwill be replaced with a new bridge as
partof the South 154e_Streetrelocation.

Seattle-Tacoma Jnternational Airport 2-14 Port of Seattle
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3. ECOLOGICAL ASSESSMENT OF THE IMPACT SITE

This mitigationplanaddressesimpactsto Miller Creekand portionsof the NffilerCreekfloodplain.
Proposedimpactsandmitigationto wetlandsandwater qualitylquanl_, from i_plc1_rin_
Plan Update projectsare describedin Wetland M'_gation Plan for Proposed Master Plan Update
Improvements at Seattle-Tacoma International A_port (Parameffix, Inc. 1996) and Preliminary.
Comprehensive Stormwater Management Plan for Sea-Tac lnternatwnal Airport Master Plan
Improvements (Parametrix,Inc. 1998). The following sections describe the existing ecological
conditions and functions of Miller Creek and the Miller Creek floodplain that will be impacted by
the MasterPlanImprovementprojects.

3.1 MII.LKR CREEK

3.1.1 Location

Miller Creek originates north of SR 518, flows south along the west side of the Miller Creek
Detention Facility andalong the east andsouth side of LoraLake. Both the Reba Detention facility

andLoraLake have overflow _ that empty _w Miller Creekduringperiods of high flow.
Miller Creek continues south and flows west of 12 Avenue South and ultimately empties into
Puget Sound. Figure 8 shows the existing locationof Miller Creek in the northernportion of the
mandatorybuyoutareaand the 100-yearfloodplainassociauxiwith Miller Creek.

3.1.2 Existin_ Conditions

Miller Creek, from the Reba Detention Facility outlet to South 156e_Way, is not in its natural
channel; the creek has been dredged and straightened to drain wetlands and for farmland
reclamation. The existing channelcurrentlyoverflows its banks with at least a two year frequency
with abase flow velocity of 1.7cubic feet per second(cfi;) (Shapiro1995).

The section of the creek that will be filled adjacentto the Vacca Farmsite is a ditched reachwith a
silty bottomsubsuate. Miller Creek is approximatelyfour to ten feet wide and two feet deep below
the ouffallof the RebaDetention Facility. The bankis lined with largerocks in the uppersegments
nearLoraLake,andthechannelhasaverysiltysubstrate.BelowSouth156thSueet,MillerCreek
containsnaturalmeandersthatvaryfi'omapproximatelyfive to ten feet wide. Substratein the creek
below South 156_ Street consists of areas of sand and gravel with some silt.

3.1.3 Fish Habitat

Historically,MillerCreeksupportedanadromousfishrunsofcohoand churnsalmonand sea-run
cutthroattrout,aswellasresidentpopulationsof pumpkinseedsunfmh,sculpin, andcutthroattrout
(Landrum& Brown 1996). Thecreekcurrentlysupportsa smallcohosalmonrunthatismaintained
by annualreleasesofhatchery-rearedfingerlingsraisedby the Des Moines Chapterof Trout
Unlimited(Shapiro1995).The lastWashingtonDeparunentofFishand Wildlife(WDFW)-
sponsoredspawningsm_eyin1985didnotobserveanycohospawningactivities;however,theDes

MoinesChapterofTroutUnlimitedreportedapproximately91 fishina recentcoho_s_
survey.AnadromousfishuseofthecreekisrestrictedtoareasdownstreamofaboutSouth160
StreetwhereanaturalwaterfallreportedlyresuSctsupstreammigration.
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3.1.4 Stream Ratine and Water Quality

The lowerreachesof Miller Creek areclassified by WDFW as Class II salmon-bearingwaters. The

upperreaches (above South 160a_Street)are x_-portedto be inaccessible to _-_,_n_moussalmonids
because of road culvertsand a waterfall at about 02 mile upstream of Southwest 1606 (Shapiro
1995), Althoughthe Miller Creekwatershedis generalJyclassified by Ecology as having Class AA
(extraordinary)water quality, storm water runoff from residential commercial and agricultural
propertieshas contributedto water q,,ality degradation. As a result, Miller Creek fails to meet many
of the state water quality standards(Landrum& Brown 1996). Water quality in the basin has
degradedas a resultof pollutantscommonly foundin urbanstormwaterrunoff. Nutrients. organics,
metals, fecal colifoma bacteria,and suspended solids have contributedto occasional violations of
ClassAA waterquality standardsforpI-Ldissolved oxygen, and ammoniahave also occtam:! in the
basin (Landnm & Brown 1996).

3.2 MII.LER CREEK FLOODPLAIN (VACCA FARM SITE)

The Vacca Farm site, most of which is located within the 100-year floodplain of Miller Creek,
consists of land designated as PCC and FW; forested, scrub-shrub,and emergent wetland; and
farmed agriculturalfields, and upland.

Wetland areason-site were delineated by Parametrix,Inc. in May and June 1998 and verified by the
U.S. Army Corps of Engmee_ (Corps) in July 1998 (Figure 9). Topography on the Vacca Farm
site ranges in elevation from 262 feet in the southernportion of the site to 292 feet on a knoll in the
northwest portion of the site, near Des Moines Memorial Drive. The following sections describe
the ecological conditions of the Vacca Farm site that will be impa_-d from Master Plan Update
Improvement Projects. As mentioned above in Section 2.5.2, a total of 3.1 acres of floodplain
capacitywill be lost onthe west side of the existing Miller Creek (Vacca Farm site) fi_m the Master
Plan Update Improvement projects.

3.2.1 prior Converted Croplands and Farmed Wetlands

For agriculunal purposes, portions of the Vacca Farm site were historically wetland but have been
manipulatedby installing drain files and a ditch system to create arable land. Under certain
conditions, wetlands that have been manipulated for agricultural purposes are regulated under
Section 404 of the Clean Water Act (CWA). It has been determined throughfield investigation and
coordination with the Corps and Ecology, that there are three types of jurisdictional wetland areas
on the Vacca Farmsite that are regulatedunder Section 404 of the CWA: PCC, FW, and vegetated
wetlands.

According to Federal Regulations and the Natural Resources Conservation Service (NRCS) (1985),
PCC refers to wetlands that have been drained, dredged, filled, leveled, or otherwise manipulated
including the removal of woody vegetation, for the purpose, or to have the effect, of making the
production of an agricultural commodity possible and an agriculturalcommodity has been produced
at least once before December 23, 1985. FW refers to wetland areas that were manipulated and
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used to produce an agriculural commodity prior to December 23, 1985, but have not been
converted prior to that date and, therefore,are not prior converted croplands. By excavating
approximately52 acres of-floodplainarea,approximately4.2 acresof PCC and appro_mately 0.75
acreof FW will be re-gradedto increasefloodwaterstorage.

Both of the PCC and FW areas thatwill be alteredat the Vacca Farmsite have been continuously
farmedfor the past 30 years, thereforeno nativevegetation is present, only hydric (or wetland) soil
and wetlandhydrology arepresent. FW areastypically areponded with waxerfora minimum of 15
consec_ve days within the growingseason. Duringsite review, Ecology determined that the areas
identified as PCC are not wetlands, but "waters of the state" due to the presence of wetland

hydrology. It is believed that these PCC areas will likely become jurisdictional wetlands after
f_-mi,g practicesareabandonecL

3.22 Forested Wetland Comnlex

A forested, scrub-shrub,and emergentwetlandcomplex is located at the north east poruon of the
Vacca Farms site, south of LoraLake. Dominantvegetation in the forested portion of the wetland
include blackcottonwood (Populus trichocarpa) andred alder (Alnus rubra) in the canopy, Pacific
willow (Salix luckta), Douglas spiraea (Spiraea douglasiO, and Himalayan blackberry (Rubus
discolor) in the shrubswatum;and reed canarygrass(Phalaris arundinacae) in the herbaceous layer.
Wetland hydrologyis primarilyderivedfrom groundwaterand to some extent, precipitation.

3.2.3 Scrub-Shrub and Emereent Wetland

A narrow band of scrub-shruband emergent wetland area bisects the farmed agriculturalfields.
These wetland areas are associated with a north-southdrainagechannel. Dominant vegetation in
these areas includes Pacific willow, Himalayan blackberry,and reed canarygrass. The emergent
class of wetland is also associated with a north-southdrainagechannel and primarilyconsists of
reedcanarygrass.

3.2.4 Upland

There are two areasof upland located on the Vacca farmsite: one on the northwestand one on the
southeastportion of the site. Creatingthe new Miller Creek channel and excavating to increase
floodplain capaciv will directly impact the area located in the southeast portion of the site. This
upland area primarily consists of actively cultivated cropland with no native vegetation
communitiespresent. In addition,upland areasurroundsportionsof the cultivated fields. Dominant
species include Scot's broom (Cytisus $coparius), Himalayan blackberry,Canada thistle (Circium
arvense), and various grass species.

The uplandarealocatedin the southeastportionof the site consists of a gravel fill pad covered with
variousgrass species and a dense Himalayan blackberrythicket. Elevations of the upland areason
the Vacca Farmsite aretypically aboveelevation 274. Some of the uplandareassurroundingMiller
Creek and &ainage swains were created fi'om side cast material from dredging and maintenance
activities of the creekand swains.
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3.2.5 Soils

The Soil Survey for King County Area Washington (Snyder, et. al 1973) has not mapped soils
within the project area. However, Parameu-ix,Inc. and HWA GeoScienc_, Inc. (1998) have
evalua_ exis_ soil conditions on the Vacca Farms site. Locafiom of HWA _na Paramewix
soil test pits andboring are identifiedin Figure 10. Results of the soil investigations revealed that
themajorityofthesoilson thesiteareund_/n by soft_-_ peat,whichoverliesdense,
glaciallydepositedmaterial.The conclusionofthesoftinvestigationindicatesthatdue tothe
presenceofpeatovermuchofthesite,theareawaslargelya historicwetland.

3,2.6 Hydrology

FourgroundwatermonitoringwellswereinstalledattheVaccaFarmsiteonMay 14,1997(Figure
I0).Groundwaterlevelsweremeasuredduring16 separamsitevisitsfromMay 30,1997to
November12,1997(Table2). Crroundwaterlevelsaveragedfromapproximately1.5to2 feet
belowgroundsurface.The largestfluctu_ionoccurredatmonitoringwellP-I,locatedinthe
existing forested and shrubwetland. Low groundwatertable measurements were reflected in the
drysummerconditions,andasexpected,higherlevelsofgroundwateroccurredinthespringand
fallmonths.ThedaminTable2 wereusedtoestimatehydrologicconditionsexpectedtooccurin
thefloodplainrestorationsite afterexcavation in the floodplainareais complete.

3.2.7 Wetland Functions

To determinethe functions and values of the wetlands that will be impacted by the Master Plan
Update Improvementprojects, a methodology developed by the Corps, The Wetland Assessment
Technique CReppertetal. 1979), andan assessmentmethodmodeled afterReppert,DRAFT Wetland
and Buffer Functions Semi-Quantitative Assessment Methodology (Cooke 1996) was used.

The functions assessed in this methodology include water quality improvement, natural
groundwaterrecharge/support,hydrologic support (streamflow maintenance), nan_ biological
support, and habitatfunctions. Otherfunctions assessed in this methodology include storm and
floodwater attenuation; aquatic study areas, and erosion shoreline protection. Because there are
many small individual wetland areas, the functional assessment is performed on the types of
wetland present, instead of each individual wetland. Refer to Appendix B for copies of the
functionalassessment forms.

3.2.7.1 Prior Converted Cropland (Waters of the State) and Farmed Wetland

Due to their overallsmall size, lackof vegetativecoverthroughoutportions of the year(when not in
farmproduction),longperiodsofexposedsoil,repeatedsoildisturbance(throughdiskinE and
tilling),andapplicationofpesticidesandherbicides,PCC andFW merita lowratingforwater
qualityimprovements,biologicalsupport,and overallhabitatfunctions.However,duetothe
presenceofa highwatertableandlocationneardrainageswalesthatemptyintoMillerCreek,the
PCC andFW meritamoderate-tohighrulingforhydrologic(streamflowmaintenance)function.
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Tsbk 2. Groundwater monitoring well dam I on the Vaem Farms site.

WellNumb_ andSurveyedElevanon (fir
P-I P-2 P-3 p-4

SamplingDate (263.7) (265.1) (262.9) (273.1)
5/3w1997 -o.9 -2.o -t.3 -2.5

6/05/I997 -0.5 -I.5 -0.4 -23

6/1111997 -0.8 -I.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

7/1011997 "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 -I.8 -2.5

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

9/04/1997 -2.4 - 1.8 -2.5

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

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

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

10/I6/199'7 -0.8 -1.6 -0.3 -22

1!112/1997 -0.5 - 1.4 -0.2 -2.2

IData is represented and as depth to groundwater in ft.
2ElevationsarerepresentedasR above mean sea level.

30.7.2 Forested Wetland

Overall, the forested wetland located on the south shore of Lora Lake merits moderate ratings for

waterquality improvcmcnts, natural groundwater rechazgc/support,hydrologic support (stream flow

maintenance), biological support, and habitat functions. The wetland provides a moderate to high
rating for storm and floodwater retention due to its location adjacent to Lore Lake and Miller Creek.

The wetland contains a dense shrub undcrstory with a relatively dense canopy cover, therefore, the

vegetation commtIRitieS provide not o_ly habitat for invertebrates, amphibians, birds, and some
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small mammals, but also allow seal/rectusand _y excess nmriems to settle out before
flowing do_

3.2.7.3 Scrub-shrub and Emergent Wetland

This wetland community is located in a narrowband along the north-sou_hch-_inagcswale. This
wetland merits moder'_ ratings for natural groundwsm- rechs_e_suppo_ hydrologic support
(sn'e_mflowmain_mce), biological support,andbabi_ functions because the wetland is Iocaw.d
in an areawith a relatively high water table and located adjacent to a dr_irmoefeature associaxed
with a fish bearingstream. Additiona/ly, the wetlandcomains dense brushth_ provides protective
cover, foraging opportunitiesand nesting materialand area for predomiTm-flypasserine birds and
smaUmammals.

Emergent wetlands on the Vacca Farm site are located adjacentto cultivated agriculturalfields and
the drainage swale. Overall, low ratings are merited for water quality improvements, biological
support,habitat functions, storm and floodwater attenualion, erosion shoreline protection, and
because of their lack of _y diverse vegetationcommun_es, pom_tial inpm of chemicals,
and small size. Moderateratingis merited fornaturalgroundwaterrechargeJsupportand hydrologic
support(streamflowmaintenance)due w its locationnearMiller Creek
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4. MITIGATION APPROACH

4.1 MITIGATION SEQUENCE

According to the State Environmental Policy Act (SEPA) (WAC 197-11-768) "mitigation" is
defined as:

(1) Avoidin S the impa_ akogether by not tAi_in_a _ action or parts of an action;

(2) Minimi_'in_ impacts by limiting the degree or magnitude of the a_on and its
implementation, by using appmpriam technology, or by taking a:ff2nnative steps to
avoid or reduce impacts;

(3) Rectifying the impact by _ rehabilitate, or restoring the affected
environment;

(4) Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action;

(5) Compensating for the impact by replacing, e-h-ricing or providing substitute
resources or environmems: and/or

(6) Monitoring the impact and t_klng appropriate corrective measures.

Measures to mitigate for adverse impacts associated with development of the Master Plan Update
Improvement projects at Sea-Tac Airport have been made throughout the planning and design
process to avoid, minimiTt-_ rl_y, and compensate for adverse impacts to sensitive and critical
resources within the Master Plan Update area. These mitigation efforts are described throughout the
following sections and the remainder of this document as mandated by SEPA.

4.2 GOALS AND OBJECTS

The overall goal of this plan is to increase water quality and aquatic habitat in the Miller Creek

basin. Table 3 describes the goals, design objectives, design criteria, and final performance
standards for all the Miller Creek Enhancement Projects. Separate goals and objectives have been
identified for each of the main mitigation elements; some of the stated goals overlap.

4.3 PERFORMANCE STANDARDS

A set of final performance standards are described in Table 3. An additional set of interim
performance standards has been established that will determine ff the goals and objectives listed in
Table 3 have been achieved. When the performance standards have been met, then the mitigation
should be determined to be a success. If the performance TLandardsare not met then implementation
of a contingency plan wiLl likely be necessary. The following outlines performance s_zndards for
the floodplain enhancement planting, upland barfer plantings within the Miller Creek floodplain
enhancemem area, and within the Miller Creek and Lora Lake buffer enhancement area:
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• Eighty per.._t (80%) of the planmd tre_ and shrubswill survive al_- the first y_.

• A minimum of eighty percent (80°4) of the planted trees and shrubs will survive
during the first threeyears.

• An average of eighty percent (80°,4)of the planted trees and shrubswill survive by
the end ofthe tewyear monitoringperiod.

• Approximately thirty percent (30°,4) of Miller Creek will be shaded with
oveflmnging vegetation by year five and fifty percent (50%) will be shaded in the
tenthmonitoring year.

• Average percent cover of woody vegetation will be a minimum of forty percent
(40°,4)in the fifth year and eighty (80%) in the tenthmonitoringyear as measured
with a quadrants and line-_ methods. The percent cover may include
naturally_ vegetation.

• No morethanthirtypercent(30*6)ofanyplantedareawillconsistofnon-native
invasivevegetationincluding,butnotlimitedto,Himalayanblackberry,thistle,and
reedcanarygrass.

• An averageofonepieceofwoody debrisper30 linearfeetofMillerCreekand
aroundLoraLakewillbeinstalled.Woody debriswillconsistoftrunkseightinches
minimum buttdiameter and lO-feetminimum length.
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5. MITIGATION SITE

Areas that have been identified as mitig=ion sims for unavoidable impacts associated with the
constructionand implementation of the Master Plan Improvement projects are located in Miller
Creek channel, at the Vacca Farm sit_, LoraLake, and along the Miller Creek ripariancorridor.
withinthemandatorybuy'outarea.ThemdslingconditionsofMill_Cr_:kandtheVaccaFarmsite
aredescribedaboveinSection3. Thefollowingsectionsdescribetheexistingconditionsofthe
LoraLakeandMillerCreekripariancorridormitigationsites.

5.1 LORA LAKE

5.1.1 Exi_in_ Conditions and VeEemtion

Lora Lake is a man-made pond located in the floodplain of Miller Creek; cement bulkheads
surround the majority of the shoreline. The upland buffersurroundingthe north and west sides of
Lora Lake consist of single-family residences, ombuildings, landscaping, mown lawn, and
impervioussurfacessuch as roadsand driveways. The buffers along the south and east shores of
LoraLake consist of deciduous forested wetl_d, Miller Creek, and upland shrub areas. Typical
species in these areas include Douglas fir (Pse_lot,_ga menzeisii), red alder, and black couonwood
with thickets of I-timalayanblackberry.

5.1.2 Soils and Hvdrolo_c,v

Soils within much of the Lora Lake buffer area is comprised of peat. Hydrology of Lora Lake is
con_-oIledthrough a 12-inch concrete culvert loca_ in a bcrm that forms the south shore of the
lake. When inflow exceeds the lake storageand outletpipe capacity, water flows over a low spot in
the herin. In extreme conditiom, it is likely tha_ the lake becomes part of the Miller Creek
floodplain and completely overwhelms the south shore herin. Storm water runoff that flows into
Lora Lake overflows into Miller Creek.

5.2 MILLER CREEK RIPARIAN CORRIDOR

Approximately 12 acres of buffer along Miller Creek will be established as part of a mitigation
action. The following sections describe the exi._dng conditions, vegetation, and soils within the
Miller Creek riparianbuffers.

5.2.1 Ve_emtion

Much of the riparianarea along Miller Creek area currentlyconsistsof lawn or landscaping, which
emends to the edge of the creek in some areas. P,,esidentialsmacmres (such a¢ houses and
outbuildings),blackberrythickets,inu'oducedgrassspecies,farmland,and patchesof native
vegetationarealsopresentthroughouttheriparianareas.Native_ andshrubspeciessuchasred
alder,blackcottonwood,Pacificand Sitkawillow,hardback,ladyfern,horsetail,and various
grassesarcpresentinpatchesalongthecreekchannel.
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5.2..2 8oib

The projectareahas notbeen maH_ by the Soil Survey of King CountyArea Washington (Snyder
et aL 1973). However, various soil test pits were dug during field investigations for wetland
delineationswithintheMiller CP_dLoraI.Jtkearm.Soilsintheseareaswerefound to be primarily
composedofp_- Soilstl_oughouttheremAi,_deroftheMillerCreekripariancorridor,southofthe
VaccaFarmsite,typicallyconsistofdisturbedsoilsduetoresidentialdevelopment.Eventhough
these areas are_ soil proRIes in the ripariRncorridor appear to resemble the Alderwood
series described in the Soil Survey of Kin_ Counly Area Washington (Snyder el al. 1973).
Alderwoodseriesareprimarilymadeupofmoderamlywelldrain_soilslocatedonuplandsformed
underconifersinglacialdeposits.SoilsobservedalongtlmMillerCreekripariancorridorwere
predominantly sandy loam. The new bridge will be environmentally sup_or to cxi_n_ bridge as it
will span Miller Creek and associm_ floodphl-
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6. IMPLEMENTATION

The proposed buffer enhaucements along Miller Creek and around Lots Lake will be implemcnmd
asthePortacquireslandwithinthemandatorybuyoutarm and aftercxisrin_residentshave been
relocated. The relocation of Milier Creek and excavation of the floo@IA_n enhancement area at the

Vacca Farm site is expected to begin consm_on in 1999. Buffer cnlmaccmems along the
relocated portion of Miller Creek will occur after consm_on of the creek channel is complete.
Minor deviations fzom this plan may occur as co--on documents arc prepared. The following
sections describe the mitigation plan approach.

6.1 PRE.CONSTRUCTION MEETING

A pre-consmmion meeting will be held with conrad-tots prior to implementing any part of this plan.
The purpose of a pm-consu'uc6on meeting is to ensure that the specifications outlined in this report
are understood and properly implemenmd. Throughout the co--on operations, close
coordination with the conu-a_rs and mitigation d_gn team will occur. Routine, on-site

inspections will also occur throughout the constm_on period to monitor BMPs.

6.2 DEMOLITION

Demolition of _s within the creek buffer areas will follow BMPs presented in the Storm
water Pollution Prevention Plan (SWPPP) prepared by the Port and approved by Ecology.
Specifically, demolition in the creek buffer areas will be conducmd to minimize removal or damage
to existing vegetation. Any wetland areas within the demolition area will be clearly marked with
orange barrier _ncing or with other highly visible material so that no damage to exis_g wetland
vegetation or soil occurs.

63 VEGETATION INVENTORY

Following demolition activities, an inventory of all parcels along Miller Creek and around Lora
Lake will be conducted by a qualified biologist to evaluate existing native and non-native vegetation
within the proposed buffer areas. Vegetadon in the proposed buffer areas that is det_,,ained to be
undesirable bew..auseit is either non-native, invasive, or may pose a h,_rd will be tagged or staked

and remove& Large non-native trees or shrubs within the proposed buffer areas that will be
beneficial to the creek or would pose sicLmi_canterosion or stream bank damage if removed, will
remain.

The buffer area inventory will be used to develop specific landscape plans to revegctate bare or

hydroseeded areas within the proposed buffer with native vegetation. Detailed plans will be
developed that focus on providing shade to the creek and stabilize the creek banks to prevent
erosion. In addition, logs and snags in varying stages of decay that had been identified during the
vegetation survey, will be randomly placed within the buffer areas to provide protective coverand
microhabitat for amphibians, invermbrmes, fungi, and bacteria. Adding fallen logs and snags to the
mitigation area will add to the _uctuml complexity of the mitigation are.a and increase the amount
of organic matter input into the riparian system.
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6.4 GRADING PLAN AND EROSION CONTROL

Gradingactivities to implement the Miller Creek Enhancementprojects will occur to (I) com'uuct
the new Miller Creek channel, (2) remove exi_ smxctmes in the proposed desiT'_'_ buffer
areas, and O) excavate approximately 9,400 yd3 of Vacca farm site for increase in floodwater
storage. Most consuuction staging, excavatinE, and grading for the new channel of Miller Creek
will occur along the east side of the proposed new channel. Consn'uction will be limited to
approximately5- to 10-feet on the west side of the new channel bank. The constructionzone will
be marked in the field with a silt fence and/ororange barrierfencing to avoid impacts to existing
forestedwetlandlocatedwest of the proposed new channel.

Grading activities will occur in upland buffer areas aroundLora Lake and along Miller Creek
primarilyto remove existing smmures. C,,nstingto increase fioodwam- storageat the Vacca Farm
site will occurfrom approximately_ May to October.

To prevent erosion and sedimentation in or near Miller Creek or Lora Lake after demolition,
graainE activities, or after undesirablevegetationhas been removed fi'om the buffer area, all soils
left exposed for greaterth_ 48 hours duringOctober I through March 31 or greaterthan seven
days fi'omApril 1 through September 30 will be covered with jute mantng, or other appropriate
BMPs. Immediatelyupon completing grading activitiesexposed soils will be hydroseeded with an
upland seedmixture (Table4) or a wetland seed mixture (Table5) to prevent soil erosion.

6.5 EXPECTED HYDROLOGY

Due to the high water table (as described in Section 326) post-construction hydrology in the
floodplainenhancementarea is expected to resultin soils saturatedto the surfacefor the majorityof
the year. Standingwater rangingin depth fi'om two to six inches is expected to occur duringthe
winter, spring, and potentially early summer months. (A north-south drainage swale will be
co_ throughthe floodplain enhancement areato provide positive drainage fi'om the site to
avoid creating open water conditions.) Because of the high water table, dewatering may be
necessaryduringgradingactivities. The contractorwill be requiredto dewater to upland areasnear
the site to allow sediments to settle priorto dischargingto any surface water features.

6.6 PLANTING

Finalplanting plans for bufferplantingsand in-streamenhancementsfeatures along and within the
Miller Creek ripariancorridorcannot be preparedat this time since much of the proposed buffer
enhancementareais located on property that has not yet bec'n acquired by the Port As soon as
properties become available, vegetation surveys will be conducted and planting plants will be
developed. However, a detailedplanting plan has been developed for the buffer area aroundthe
Miller Creekrelocation projects.

Three different planting zones have been identified that will require different mixtures of plant
species tolerantto a varietyof hydrologicand soil conditions within the enhancemem areas.
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Table4.Proposedseedmixforero_oneutrolnd foruplandarea_

C_nm_ N_ne SciemificName F-_,_._z

EI_ perennial r_l_._ Z__ _'. F_.2ka 80%

Creepingredfescue Femucarubra 20%

Applications ra_ 50-1b_acre.

Table 5. Proposed wetland seed mix.

C_n_mnnName Scieufific Name Appli_oa Rate

CanadaBluegrass Poa compr_,._a 0.17

Tufted Hakgrass D_cham_/a ce_'p_o___ 0.'70

Reed CaIamagms'#a_U 0.38

Wesm'n Mannagrass G/ycermacctdenm//.s 2.20

Common Rush .hmc_ _ 0.43

CanadaBlucl_._ Paa compre.c.va 0.35

Blue Wildr_ _ glau¢_ 5.I0

Chewing Red Fescue Fesmca rubro v_. comutam 1.74

Bentgrass Agrns_ tema/a 0.15

_Ra_ ispounds pure live se_ p_"a_'re.

6.6.1 Plantin_ Zones

The three plantingzonesidemifi_ for the Miller Creek _ Projects include upland,
sU-e_m_ide/U-ansifional,and floodplain. The uplandzones will consist of plant species with UPL,
FAC-, or FAC Wetland Indica_ Stares(WIS). The landscape plan and conmactorwill imegrate
thispJ_nrin_ ZOne with the strcamsideltzansitional-plamingzone at appropriatetopographic
elevations. The streamsideltransitionalzone will consist of species with FAC-, FAC, and FACW
WIS. The streamside/mansitionalzone is defined as the area within 20 to 30 feet of the Orflinary

High Water Mark of tbe creek. The floodplain planting zone will consist of species with FAC,
FACW, and OBL WIS. Table 6 identifies the species within each of the planting zones, the
condition of the ma_ planted (container, b_t, or live stakes), and approximate spacing.

A detailed planting plan has been developed for the 50-feet buffer along new Miller Creek channel
(Figures lla and lib). Refer to Figure 12 for locations of the planting zones identified in the
floodplainenhancement areaand aroundLora Lake. Figure 13 depicts typical planting zones along
the Miller Creek Corridor (see Figures 6a and 6b). Note that new plantings will be
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Table 6. Suggestzd plants for riparian buffer ud floodplain euhsucemeat.

Sa_msideJ Floodplain
Appmx Uphmd Tnmsiuom/ Eui_ncement

Sciem_fi¢Name CommonName Condition= Spacing Zone Zone Zone

Trees

AJ_wrnlbrn Red alder Conlamer X X X

F,._m_a_ol/a Or_on ash Commer X X

Ps_ Douglasfir Conram_ X
menziesii

R/mmm_s Cascara _ X
purs/simm
5a/i_&mdo'm_ _willow Bm_roo_ve 4' o.c. X

suite

Pqmdus Black c.ot_wood Container X X

Acer Big-leaf maple container X

Shrubs

Acer c_rcmcuum Vine maple C.onlainer 5' o.c. X X
Comus R_-osier dogwood Comainer 4' o.¢. X X
sto/on_a
Carylus o_'nuta West_n lm_inm Cora_ner 6' o.c. X

Ka/m/a Western bog i_mzel Contract 5' o.c. X
m_'rop/_lla

Gaultherta Salal Container 3' o.c. X

shallon (6-12")

Ledum Lab-adortea Container 5'o.c. X
groen/and_--um

Lon_ Twinber_y Container 5'o.c. X X

P_sacmTn_ P=:ific ninebark Container 5' o.c. X X
cap/tuna

Rosap/socarpa Clusteredrose Container 6' o.c. X

Salbcsitchmsts Sitka willow Baretoot/live 6'o.c. X X
sta_

Sa/_- luc/da Pacific willow Bmeroot/ 4' o.c. X X
live stake

5a/_ hoo_rkma Hooker willow Bm-emot/ 4' o.c. X X
live slice

Spiraea douglasii I-]arcgzackspiraea Conlainer 4' o.c. X

IPlant species will range from 24 to 36 inches in height. Also, it may be appropriate to substitute the plant condition
given availability and season.
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imerspersed throughout areas of exi_n_ native vegetation around Lora Lake in the Miller Creek
riparian buffer area.

Prior to installing the plant material, the locations of trees and shrubs will be staked in the field by
the landscape conu-amor. A minimum _ density of 300 sterns per acre and a m_nirnurn shrub

density will be between 1,000 and 2,000 stems per acre. To insure rapid development of shade
along the creek, the landscape plan will concenUmeplan_._ on the stream bank to ensure partial
sb_i-g of the sl_am immedia_ly following planting. Streamside plantings of fast-growing willow
and red-osierdogwood (Comus stolonifera) should provide substantial shade in a_ little as three
years.

6.6.2 Planting, Procedure

plantln_willoccurinthefall(OctobertoNovember)orearly spring (Mm_ orApril)when soil
moistureisoptimal.Treesshouldbeatleastthree-yem"oldbranchedseedlingsandatleast24
inchestall.Treesofvaryingheights(betweenapproximately24and48inches)wouldbeplantedto
provideheightdiversityandsimulateamorenaturalcondiuonShrubspeciesthroughoutthebuffer
zones will be planted in patches to simulate natural occurrences varying from approximately 4 to 6
footcenters.Treesandshrubswouldbeplantedatdensities sufficienttoattaintheperformance
standards(seeabove).To reducecompetitionwithgrassspedes,mulch,orlandscapefabricif
necessary,willbeplacedaroundthebaseoftreesandshrubstoreducecompetitionwithexisting
grassspecies.

Sun-tolerantspeciessuchasDouglasfir,redalder,andblackcottonwoodwillbeplantedinopen
sunnyareas,while species that prefershade such as vine maple (Acer circinatum) will be planted in
shadyareasunderexisting vegetation.

To prevent girdling or damage from small or large mammal grazing, the stems of installed plant
materialwillbepaintedwitha mixtureofpruningwax anda naturalorchemicaldeterrentsuchas
cayenne pepper. This mixture, or a similar substitl_, is anticipated to reduce the need to replant
duetoanimalgrazing.

An aluminumtag(orotherappropriateidentificationmarker)willbeaffixedtoalltheplantedtrees
andshrubsinordertoidentifyplantedmaterialfromnaturallyrecruitedvegetation.Thiswillallow
simpleandaccuratecalculationoftotalpercentsurvivalofplantedvegetation.

Permanentirrigationisnotplannedforthesite;however,temporaryirrigationwillbe provided
duringthefirstandsecondyearfollowingplantin_toinsuresuccessoftheplantednmterial.The
Portwillexploreusingexistingwaterutilitieswithinthemandatorybuyoutareato provide
temporaryirrigation.Afteritisdeterminedthatirrigationisnotnecessary,thetemporaryirrigation
systemwillberemovedandthewaterutilitylinesabandoned.

6.7 STREAM INVENTORY AND ENHANCEMENT

Concurrentwiththeplantinventoryandaspropertyaccessbecomesavailable,a streamsurvey
alongapproximately2,900linearfeetofMillercreekwillbeconductedtoidentifyareaswithinthe
creekchannelthatwouldbenefitfi'ominstallinghabitatfeaturessuchas rootwads,gravel(if
appropriate),andu'eedeflectors.ExamplesofinstreamhabitatfeaturesareshowninFigure3.
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In addition, during the stream inventory, areas whc'rc it is necessary to provide _ bank
restoration will be identified. Examples of areas that will be restored are portions of the smmm
bankwhc_ severe undcmming is oc_--mzingand _'tivc erosion will cause significant downstream
sedimmtation. BMPs and biocngin_'ting l_clmiques will be implemented to tt'pah" the intcgri.reof
the s'treambank.

6.8 CONSTRUCTION OVERSIGHT

Oversight during the consmmlion of the buffer and _ ¢mhancementwill be requited to ensure
that the contractors arc following the mcluitcmc_ts identified in the plans and specifications
identified in this reportand in _¢ final constructiondocuments. If minorchanges to the wetland
design arcrequired(as a resultof new infora_ion reg_Rng site condkions); they must be reviewed
and approvedby the wetlandbiologist priorw implementation. Any modifications that affects the
ability of the complemd project m meet the performance standards would be presented to the Corps
inwritingforapprovalpriorm implementation.
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7. MONITORING

Monitoringactivitieswilloccurbefore,during,and afterimplementingtheproposedmitigation

plan. During the acquisition period, quarterly inspections of demolition areas will be completed.
Examination of demolition sites will confirm that all structures and debris have been removed and

that vegetation identified during the inventory has been appropriately removed or retained after
demolition has been completed. Site visits will occur periodically during the consu_ction period to
ensure that BMPs are properly rnmnt_ined. The following sections describe monitoring schedule
and activities for vegetation plantings and stream consm_'tion.

7.1 VEGETATION MONITORING

All new plantings will be monitored over a m-year period. Monitoring activities will take place in
years i, 2, 3, 5, 7, and I0 to determine plant survival, growth, and overall condition. Hydrology. in
the floodplain enhancement area will aLso be monitored. An initial site visit will take place a_er
planting and installation of in stream habitat features has been completed. The purpose of the initial
site visit is to describe the exact number and locations of the installed planted material and number
and location of in slxeam habitat features. Annual visits as described in Table 7 will occur m the

subsequent spring/summer, following the initial visit. Timing of the flrst annual visit may deviate
from the aforementioned schedule depending upon when the plantings arc installed.

Table7. Monitoringmethodsand reporti_ schedulefor bufferand floodplainenlmncementprojectL

I_'formance
DesignObjective S_ndm'd Method Month Frequency

VegetationCover Averageplant Countlive andd_d plantsalong Earlyto mid- Baselineand
survwalof 80% beltwan.c,e_to providedatato summer Yeats 1,2, 3, 5, and
fromyear3 to calcula_ perctmtsurvivai. (i.e. June July) 10
yearl0
Treeandshrub Measurebyline-inm_eptmethod E_ly to mid- BaselineandYears
densiv//cover andquadrantsalongpermanent summer 5,7,and I0

(Daubenmire1959)

Plantgrowth Walk-throughsurveysmc_m_.e Earlyto mid- BaselineandYears
mmualshootgrowthand_'vival summer 5, 10
rates

Vegelarion Descn'befromwalk-through Earlyto mid- Ba_lme andYears
swucmre surveys,mcorponumgdatafzorn summer 1, 5, 7, and 10

aboveanalysisasavailable

Woodydebris Amountof woody Countnumberof downedlogsin As-builtandyear
debrisperlinealfi bufferareas l 0
andacre.

Activitiestobe conductedduringthe initial site visit includeinspectingthe plantsfor overallhealth,
recommending replacement ff necessary, establishing l_,wanent vegetation sampling locations,
establishing photographic points, and determinin_ the most appropriate vegetation and stream
sampling techniques for the site. The photo points will provide a visual representation of plant
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cover,speciespresent,andgeneralhealth.Vegetationsamplingshouldoccm-onceperyearinthe
latespringorearlysummen-(June,orearlyJuly).

DatacollectedduringtheannuaImoni_ periodswillincludegeneralplanthealth,percentcover,
percent mortality for each species. Plant survival will be calculated as percent survival, A
photographic record documenting buffer conditions will also be made. Data collection procedures
will include, but are not limited to, methodolog/es described by Canfield (1914) and Daubenmire
(1959).

7.2 STREAM MONITORING

Inadditiontomonitm_ngvegelatio_,in-streamhabitatfeaVaes will also be monitoredtoensurethat
thesefeatmm providethedesiredfishhabitatand bank stabilization.Table8 includesthe
inspectionscheduleformonitoringtheMillerCreekstreamreloca_onand enhancement.The
scheduleincludesrou_neinspectionsandemergencyinspections,incaseofamajorflood.

Table & Monitoring schedule for Miller Creek mbmeemem projects.

Inspect Fre_. ency Ac;ion Threshold Action
I-Iabimz Annually (May), or aflzr flows Swacn_ displaced', Repair or replace-
su'uctures in excess of tbe 2-yem"peak taming erosion or

flow collecting debris

Buffer Annually Mortality results inless Evaluate reasons formortality,
Vegetation th,m 200 trees per acre or replace plmlings, and substitute

le_ _nan300 _rub _ with mher _cies if appropriate.
per acre

Subsume Semi-annually Winm Prepare options for reducing
(FebmmylAugust) sediments (sand or su,eam bottom wid_ (i.e., lateral

sm_er) in shallow, logs, and boulders) if
flowing segments or sedimentation persists fora
riffles second year,

Sunffner

- Fine sediment (silt or
smaller) in flowing
segments or riffles

Erosionor Annually('May),oraRer Bottomsediment eroded; Repairdamagedcreekbank

Scouring 2-year storm Excessive sueam bank (using bioengineering,
erosion causingsloughing; techniques) and enlarge channel

Excessivehabitatdamage if damage re-occurs inthe2rid
year md is deemed appropriate.

Conlro] Annually (May), or after Slructuraldamage or Determine cause and
Structures 2-year storm failure;

Obviousscouring or
cavits_on

Adverse Twice yearly Trappedstanding or Improve surface drainage paths
Flooding (November/February) pondingwater;,

Persistentslowdmlna£e
Note: Data compiled by Fms._+hL_, inc.

IA s;rucum: can be damaged or displaced and still provide habitat consistent with mitigation goals.
2Thebenefits of repairor replacement would be balanced against the potential impacts.
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73 MONITORING REPORTS

A qualifiedlandscapearchitectandbiologistwillpreparea setofas-builtdrawingsofthebuffer.
stream,andfloodplainenhancementareas. Th¢_ drawingswill establish the baseline conditions for
measuring the progress of the mitiga_on areatowardthe defined goals and performance standards.
The as-built dmwin_ will ¢_-mbli-chall vcg=_on samplinEand photographic locations for future
monitoring activities. Deviations from the as-built dmwin_-_will be noted and evaluated with the
U.S.Army Corpsof Engineers.A briefreportwillbe prepm'edthatdescribestheas-buih
conditions,proposedmonitoringmethods,proceduresforvegetationandstreammonitoring,aswell
asthelocationsofpermanentu-ansects.

Aftera fullyearofmonitoringhasbeencomplete&thePortwillsupplya copyoftheannual
monitoringreporttotheCorpsandEcology.A mlnimunlof$LX1'_x)r_willbeproducedoverthe
ten-yearmonitoringperiod.The firstreportwillincludea descriptionoftheas-builtconditions,
monitoringmethods,locationofix;,manenttransects,andlocationsofpermanentphotopoints.The
remainingfivereportswilldescribetheresultsoftheannualmonitoringactivitiesandanynecessary
m,lntenanceorcovtingencyplanningthatmay benecessary.IfdeemedappropriatebytheCorps,
thenumberofmonitoringvisitsandreportsmay bemodifiediftheperformancegoalshavebeen
attainedsoonerthananticipamd.

7.4 CONTINGENCY AND MAINTENANCE PLAN

A contingency plan will be developed if the ¢_abll.qhed performance standardshave not been
attained. The following are examples of potential conditions where contingencyplanning may be
necessary. For example:

* If smmu_s or debris are found to remain within the buffer area, the Port will take
action to remove them andre-gradeand replant the area;

• Plant species exhibiting greater than 30% mortality within the first two years may be
replaced with species of similar form and function if deemed appropriate by a
qualified professional; and

• If average plant survival is less than 80% after the ten-year monitoring period,
replanting those areas to attain 80% vegetative cover will be necessary.

• If topographic survey reveals inadequate floodplain storage, contingency mcasm_ will
be developed.

If additional problems/issues that have not been identified in this contingency plan will be evaluamd
on a case-by-case basis and discussed with the Corps and F._ology to develop and implement
appropriateconRngency actions.

In addition,a maintenanceplanwill be requiredfrom the contractorunder the project specifications.
The maintenanceplan will include weeding, maintenance of landscape fabric, malntznanc.cof
temporaryirrigationsystem, andtrash removal. This maintenanceplanwill occur during the first
five years after installationof the planted mam'ial has been complc, xi. Because plantings may
occur in phases,as property becomes available,the maintenanceplan may continuefive years ai_
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the last planting area has been completed. The landscape contractorwill be responsible for the
healthof plantedmaterial and replacing dead or severely stressed plant material for a period of one
year afterini_tl planting.

The most important factor in the success of mitigation projects is the control of invasive plant
species. Ruderal species including, but not limited to, Scot's broom, reed canarygrass, and
Himalayan blackberrywill be monitored and removed ff vegetative cover is greater than thirt).'
percent of the planted communi_ or threatens the survival of the planted species. If necessary,
weed conn'olmats or landscape fabricwill be placedaround the base of planted material to prevent
competition from invasive species. If necessary, the use of chemical means for control will be
approvedby the Corpsand Ecology priorto implementation.

,Saanle-TacomaI__ Airport 7-4 PortofSeattle
M_li_CreekE.aha_m,nen_Pro3e_[DRAFT] August19.1998
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APPENDIX B
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P. 2

Wetlaml and Buffer Func_ons and Sem_ P_ A__.____nent

i i

FlOod/ _ :_.I,<$==_ -- _s-lO_ __ _:,10_--es
m_mmu_'Jm_we=mt . -- _,mnom_9 _ ___xjs,_

Storm Water _ c_o_Je_mc=_- _ so.30+tmnmmo:mw _ :,,3o'./.tnmewm.
Control :;(.. unm-m=_ ow= _o_

_in _ I_ ot_xwge _ senx¢ccJa'a_ ou_(

<,.=,re,C)
Base Flow/ ._ m_Sam=s __ ,_S.10._m8 __ =w>+Oaam

-- nMn'ieortamemoeweeam -- _wa=_l _ mmtswms.a_===,.=o_,=_
Ground Water -- mecammm'm,o+'mm-a'_e ..=v =camtnatmmo'u3o_two'-8_ _ tcx:amtnt,+,=m¢'_Om'm_,-a=,,_

Support _ _aooc_r=a=ra_ .._ msn_=m_m=n=_ __ l=memmWamemernwmm.or
tommc+_ inammmm__mmm

_ .ot_,.,swmm_tm=m, mam= .._ k_,,memeeamcmm._,_.,.+ __ a__===_===
+.;.,..+,,_!_0 on-tie ="==,m=_ m,,_ o"m.a,_m,t _--._ou= _m =_ mm6mt

(m_ 163i_-----_ _ ,_.=,

Erosion/ -- .smoe_er_,e_;mr,_ __ sm_t,_oor.,_gam_jOHwu __ me_Oer,,_j_..,_OHtma
ONWM __ "_e_l_mn_gO. EOma_m

Shoreline _ ._w_==em=s<_Om==m OHw=u __ mom=e=_>_ommm
Protection OHW_ _ rmmma_m_x_ mot O_+w_

mmN_P_" =,,e===m
In J

Water Quality _" ,._aowr_nsm _ moor_w_u_nm _ ===,,,_mwe'mm,_e

Improvement _ ul:_lamm==mm=m= + _ ._.S_.o_=u=_nm,,= _ >So_,m'=uom_mtmm
t,_ime s omlel_ ' 'mll_ = omlo_

l_i_¢=5_e_mman=lemo+q __ ,_ZS 50+ko_memnOmnoll ItolOSa'_Oq4o_lsl_umlt
t

i

N/A. N_t_, N/t. No _ availai_

Dominam Vegetal_on: " Wildlife:
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weman:lan: BufferFur',c=oman: ,T_mi_ PertormanceP_aem._ne_ _'v_/

Na_Jr'dJ _ SlZo.csacIIlS __ lUS-lOa¢'_ -- s_="lOicn_
x

Suppor_ LI¢ om_m __Ar.o,a_z_ __* _>3r._zc_es
PA_ POW I_M PSS PF_ E_"? PA8 POW Pl_4 PSS ;_FO E_ "7_ PAa Im_W ICES,4 PSS PF_ E_'T

.._ JmvmmtgmnW(<ss_cas) -- e_aem_mamor,mmw_-_5 -- r,,;mm,_eo,v_s_p18_)

__. iow¢qlamc._..._um_ -- moommmja_a=_-a---, -- m;ncrg_-*..-_
V Iowoqlar_q_t -- Iowoqlar¢_ __ manyna_l_amms

Overall _ me<Sm'_ -- m.,,S.lo_ms _ m_:.loamn

Habitat _ Imv_r,,',,-,,y_rm_le _ mmm-__ornm_ _ m;msmmm_o.m_e
Functions

Specific __. Iow_l_:_ _ _m,mm_ _ nx__n,a_
iowamo'.l_ -- n,_o_+.,.,..-,.,,_na_t -- _.,,_--'--,n_:_:

Habitat v _snaa_= -- mtm_s,m_ __ nmtsnm
Functions ____wmamm,*r,_m -- _...,.,-:n;¢_ -- _jn,_..,.,._;_

_. (max_5)

Cultural/ __ _.¢_._..;_____:_m_ _ ,mx_,-_._mn__ __ n_neoucam_o_pom_s
",," Iow_m _ mool_m._e_Nmcm __ l=;in_m

Socioeco- _ _cscommec_,._ene_. -- n"m_conm"m._"m_. __ m;l_cm'nm_mW,.
nomic Km_. mm_. m_ms _ m_m._ __.___-_s _=_m_ _m0uus

_( ;¢_anom m-_-;-_-_--..mJms __ mmyl=e.mmllldm

V _mmy_ _ _ ,nmsmc:_m_lc_

Notes:
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1_.2

w_mmandBu_e"_ andSwni-qu_ pw'mm_vreA=ses_mmt

Lo,:-t;_rt S T

C.--itet_

Flood/ __. _SamPs -- azes.1Omm __ _:,10a_'_

Storm Water ._. ,wmor_.mm_m,amng . -- _wmmr_ _ mGms_r_maovam_ta_clO_10re,jmOo=wr _ 10.30_lmll_Ocm_" _. >30_klms_cm_"

Control _ ummmmma_m -- me_onm'ammotm( __ _ot_

Ground Water _ mm_or_,_*_an_ m_mammna mmm_m_mm_m=_m;s._s. _ Ioc_ea_ Imp"1.aotl_ o'_a_ I0_ mrr_om_ oflrmo-amage IO_ tnu_w 1,__ Owd,.,al_
Suppor! m emp_-_ _r =murm_ _r sm_mmmw_ _mam'W 8mm_or_u-mo, o_

I_ma_mra_ i_m._mnW_

notm,,,.m.,mmIm pmam_ .:_. mw8ow.memmmkmmm_m_s ,_;nIow4msmwmmmoes

( ¢memea_esr_;

Erosion/ _ m_mmrw=_rm_;=_; _. s_r_evxxx_¢x_x_aw_O_ -- o_m_m_'_g_._Om_ "1
OHWM 7_ _m_nclmmnOs_O-IO mImm

iShoreline m w_anomengs<3) m_om OHWM _no m> 200mImm
OHWl_ -- _ae_,'-:__ _ mot OHWM

Water Quality _ n_tm_mm_msm ._ mom_'mmwr_ugnm _ s_w_ow_m_nsm
<_0_gco_r _ 50.80_¢m_- ][, _.80_cjcm_

Improv_men! ---- u_mmmmmmme_nv_manO_ -- "-'SO_o_a_m_mmm_emm _ >S0qo_uammm_mm
unmmuom _w_'_ .__ " _lm_ tsommom_

• (

N/A ,, NO[ Ap_e. N/l., NO&,;_,,,_on

Dominant Vegeta_on: " W)icllife:
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P.3

.

we,amm-_m,ffe-r.m-mmmsm:tSemi.<mw_=_.='stature,me,_mmmem P':',"_

NatUral "_ m<Bac_ _ _s.loaocs -- _.10a=m
agurcLm, mgsmacu_ ._ =_veg -- h_veg_uc=xe

Biological _ m_nam,r_ __ mm_n_s_a=_'r -- ¢mnmmmasn_x_

Support -_ om.mm_m_ _ M.a_z_:_ _ ,_ar,_wr:_p_ p_v PIDd_ P_B_ P_ PSS_ _':" P_ P_v P_ PSSP_:_i_'r
-- _wO_uctmmy(<_smoas) _ t=_er_anr_vl_WO'-'15 __ r_n_z_(>l_axcm)

-- < 10_b_ SDeC:_
>S0_imr_mm_ _ 10WS0_tm_:;_l_oes -- hr,,npmwytmCu_v_

-- _w_mar/_x_m_y _ _mT_y_maac_W __ _jneqarm_-_
__ _oRanclm_t amlqxganCm=_ __ mmyna_mmms
-- Ilwrlmclttl_ams _omelW:lBllll_J_ -- ¢¢_11_¢',_
_ m.,m..,_cmu,_ _£ _,m_m.,._ " _ ,_,=.,-,.om=mm.mrumm

mmmom,mmmwu._m.="2.__1_ m._,_=.mm=,=

Overall _ _<Sam_ _ _.lO_m_ -- _10a=m
__ Iownamzc_y .._ memm_nmm_my -- n_nnam_ck_my

Habitat _ km_c=_y¢r_ _ mem_sacamycrnm_ -- _myerm_e
Funotion8

_uxO) _

Specific _ Iowmmm-_r_=_ .._ mmmn_ _ n_mmnm

Habitat ._> _w_snn;¢_ _ m_a-_s_namm __ r_nlmr_¢_
Functions ._ towm_w.=m,:_ m_r_nvran;_ -- Ju:_mm,_J_._

___ _ _,,_.,_ _ m_,_,_ _ _;._=_
(mix 16__)

Cultural/ .._ l_w_uc_or___.__:_umm __ momr_eoa_mmu_,-,nms -- n_neou_lona_m_,_mlm
_ nw_'_m _ m,m_cm _ _mcm

Socioeco- _ iammcomme_e.e_. __ mmemmme=ne_ __ n___
ncmic ,_ _"=_=m, mm_mm_nmm_-c_ a;rm_.m,m_,mm ____,,.c_ W_+m_.__

l_X_mm, m_ _ nmm_torm'_ma_al_ll __ mm_rsrBlmm_Icram:neomgt_

I_=I__am_eanOa_e fe_lamnll -_:___-.+,,Imu __ fnlny_Iss_ellld llOlm
l,iCUal_l Ol_l,_il_ _ ImV'dll_Oul'llO.Ire'rilem.l_ic ml_mlnOmu,,_._ImS

pmmmefo_ecl accm m'msmcm_Du_c =_Bs

Note_:
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Wel_and and Buffer Functions and Semi<lUanlit_ve Performance Assessment

Location S T F

Criteria

Fm_on Group I 1 pt C.,mup2 2 pts Group3 3 pts
J

Flood/ _ me<sam= _ --,,s-loacm m me>1oamn
.._ .vmt.o=r=mBmmwem_ _ m_=m_ _ ¢m=mmo_m.mmra,_nm

Storm Water _. <lo%lmmwmw __ 10.30%lmm_c_r -- >30-/.mmm_m_
Control _ unm,a:mdau_ _ mm-axWmedQu_ _ _oumt

I_mRI-.,_ _ Io_ncllnimm'l.Gol_'_e_u"m_ _" IocW_mmi_M_._ollnecHm_e _ Io_mdm_.Oot_ecnm_e

(max15) _.'_

Bill Flow/ ._ mo<Smm m _z.S-lOmms m m->1Omcm
m_neu_m_wmumo -- n_-aa_O_amO __ _mmora.nRawam_oO_!_

Ground Water __ _m_m_rl_a_cmu_ __ mcm_m*X_l_a_ecr_m_ __ _cmomu_c1_ame_u_e
Support _ mmlxx_yIoodedarmmrm_ ._ mmwn_lyarmmH_mw_nny _ I_man_WnoommormmJrm_Lor

noomd_ _.rm_ mwnmmuye:mo_da_

no_ow-_m_lmlxmulm[m _. mvl_v_mns_wllm_ _ h_nMw-em_opapumons
pole;.j2,_,, m-a_ ordommmm ¢_dlo or¢ommam ,,-..;t,_u__ln me mhIg_y

Erosion/ _ m_mm_orno_amng __ m*oo_orv_tamqlOHWM __ awooCor_qOHWM
OHWM _m_O-_mm_m

Shoreline __ t_llndeldmlCl<30mllom -- OHWM __ vmland_>20Omlmm
Protection OHWM _ moc_x_ycm_opodm or OHWM

h_ycm_q_ m or _ _ _mor

Cnmg)

Water Quality _ rm_now_mu_ ,hL mooermnowcm_ln_to _ eowlowt_inm

Improvement _ u_nw, m_n_n,e.an_ = _ sso%_nu_m_m_mm ._ >so'/.c_nu_m_m_mm

pom_ ._. hoim<25%ownmdnJno_ _ h=_s2S-50%o_rWdmn_ _ h_ds>S0%om_lmn_
(max12)

N/A : Not Apptic:a_e. N/I = No information 8vail_le

Dominant Vegetation: Wildlife:
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WetlandandBufferFunct_nsandSemi-cluant_atn_PertormarmeAssessment

I I'

Natural __. m:_<5_ __ azoS-:0_m -- _ze>S0amm

Biological ._. _mm._wvw_ _ 21ww_ _ h_0m=_
. meu_mw_ __ ixmm_mw_ -- oNnw_rlmmmnxlgnmmmwSupport omhalmlalm_ -- _nal_lZlyp_ -- >3nalJlatlymf

PABPaW P_ EST pN5 PaW PEMPSS PFO EST PABPaW PEM PSS PFO EST
._ k_wmmcwm=_-(<emm) _ mmmmaamtdM._y('/-tS __ r_mmS_r_yl>lSmm)ram) -- < 1o%r,,_ =l_m
"_ >50,/,m_mve=p_es -- 10_So%mam_Io,mm -- h_npnn'.."ylm_cm_'y
•'_ k_wmmr/wB=.,=htY -- m=Wmm.m/_ -- hm_-.,.,..-,,,_um_
'_" Iowoqlsn¢_-'.'._ __ mmr=m=qlmca=mmum_ -- Ivgnorpm=_

bwoq_tc,,,,.,_ -- iow_Km'a:exlxxt -- mmynm=mm=xm

l=wlW_lClmaxm -- =m,m_lulumm -- I=t_m,enotclmuoKI

_n= I;Z mmK=m..mmt_=.= _ _tmy=m.a=mm,Bm_

Overall .._ ===<5=m_ __ m_S.lO_:m -- ,*,,,>Io=¢m
_¥ bw_m=e_m_j __ mxwm_d.mmy -- h_mmWdMmmy

Habitat _._ Iowm-mm/_rrmtm -- m=_rmmccwyormu_ -- _w==myorm_e
Functions

Specific k_h_ -- mmmmm_m_ -- r_n__
Habitat "_ Iowlm_ __ mo_rmlml_l_m -- _lmh_

Functio_a ._ Iowmmm_l_ -- mo_rmmmm_hmm -- h_nmmm_hm_

(m_

Cultural/ __ Iowe_callm_opp_.n_m -- m_W_=_llonal-__-_-_--._ms-- _n_t=m=n_____qunms

Socioeco- _ _x=¢m'mm:mlt,m.'m, -- mooer_mmr.em_l_'_rm, -- h_tmmm=¢_nmemm.
_gm:ullum.renmm__ _noJlum.immw'al_nma'ms ,=gno,J'm. m'mml_ mm,'_

nomic ___mm=mm_orm_mo0_ _ m._m,oox_m __ m'mor_m=,m_or_m,,mm_
rmoumm -- m pam_ andm m

___km_mnm mom.m_ _ m_mnm
remmmmommm_ -- prmmyom=Lm.e Ix_ m ____,'+,,_,_ru/tm
immmmyo_ ,_m -- unmlm_aIx_lcm
naln_rol_nmam -- mconrm:l_lDopenm -- dlm_y:lOol_nm

Notes:
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P. 2

Wetlar[I andButler FuncoonsandSemi-clUa,-;;:._._perloananceA,_es_nem

w,,J_,._,r_v_,..v._" s,_M._u +Iv,"D,,,,P"%P"
U

Lo<uu_nS T R

,w

F-,mcSmn C,m_Z 1p: _2 -.'_-s C,_m_3. 3pro
i

Flood/ ._. m<S_s __ mes.+Oa=_ _ m>1o_-m
memeerummmm_ . _ __ _ ooous_n__m_la=

Storm Water ,_ c10_wlmoocmw -- Io.3o_Ion_ __ :,3o_Imlmoco_,'
Control _ w_mmmoam _ _ouo_ _ c_J_meoouaa

+ Q

(m_II_m=_L_ , ,

Base Flow/ Y' m_S_mM __ sm.q..1oamm __ s_>lOaam

Ground Water --_ma=m_'1+oomem-_mm ,,_L _nm_-_of_,_o-_m_e _ _<_n_too_,_....;.,
Support -- em_my _raawrm_ .._ _wmm_y_rawn_emm.mW __ mnnmmw_omocr_w_,or

_ .oamv.ammm_mmcuunms .__k_v_vammuve_mm._-.s __ nq'__m_mms
OmnuI_.i_ on._ecram,wummm oo._eo,._',m'_mmm ..._,.,,w=u__m_ mm_'W

Erosion/ _ m_r+_m_morno_-+ ... smn_moooo_aw_jOHW_ _ Oer_mmoa_rwgamgO_M
OHWM __ _llnd alm_is30 - 60 m Imm

Shoreline __ _momms<3)mmm OHWM __ wla_o_>_Om_mm
Protection OHW_ _ m_mm_m m or OMW_

-- hqW_mer ..-,'--,,m_ __ uno_m_oOSnm_e_r

<mlzm
i im

WaiterQutllty _, m_aowmm,gnsm _ _uowcPmugnsm __ s_vaowmm_nsm

Improvement _ ummmmim=am_n_i; _3_ _-S0q_u_Nmmm __.>SOo_of_m_mmnmm

,...=....= ,,=.=,.,=

Oomimu_Vegeta_orc " Wild,e:
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we.=_=__ _=====_Sem_=_ p=_m=_A===_ PEN

Natur'dl _ lil_<Sa_'llS _ _S-10l¢=_ _ s_>10aces
v_. a(lW_mw_smaceam _ 2mo_eg _ _am¢=_

Biological '+" m_mr __ mman_smac_.ae_ _ ¢_n_a'_n_

Suppor! • _ ¢mmcm:_ _ emmc_x_es __ _>3na_atWces
p,_ _ ;_=0_ PALBPOWPS)d_oSPf:_ E_, PAlelw_,NPEUPSSP1_3E3"::

IOWl:nmam/pm_,____,P_,vm/ -- maoennemmm_ov_ -- r_ncrgarv:_---mua_n

_mc_l_gl_l_ _ iomena_ml_mmm -- O¢_l_e_

_Ws_y_=o0 -- _me_my_eJ¢_ _ _nrac_o=umm_ama=

Overall _ _e,(Sac_ -- =_s-lo_ _ =_oa=_Iowrmumtawraw _ moomm__ -- _nnae_t_nmmf
Habitat ,_ Xm=mc=aw_rmuw -- =¢m_msm==myc*_=_ -- _tamc=a_=rm_

Function:)

Specific _ towin_nm-_m _ _..;.w_;._--_.-_ _ raW--harmbwamm_nrmm_ -- mommmmw_anna=_ -- e_mamm_m_

Habitat _ =wtmm=x= -- mmom_rmom __ nm*mrm_m;
Functio,,, _,nmmm_rmmm -- nmmrammanmmenace_ __ e_n._, .... im_m

Cultural/ ._ I_¢a___._,:C,:,_m=m _ mooeram_aa_n_;w-._ms _ I_noouca_o_;-_-;--_.m
._ nwenemcvme _ marvem_me_vame _ nm_m

Socioeco- _:_ mmmconvnem_ene_ -- rnooeramcommmm=_enes. -- nmcommerm_b_ene_
nomic

mmue:m _ Im_l _sme an_a¢_m ale
___ mmm_a_eanom nm_m__ __ m_esmme_m

nmn_romnm __ moonm_cnmo_n_ __ cB_Wcmmcm_e_nm

(max21)

NOteS:
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