
Supplemental Information

Cumulative Impacts to Wetlands and Streams

Master Plan Update Improvements
-- Seattle-Tacoma International Airport

-- _ Port of Seattle
p,

II II i

Parametrix, Inc. August2001

AR 050792 1267



SUPPLEMENTAL INFORMATION

CUMULATIVE IMPACTS TO WETLANDS AND STREAMS

MASTER PLAN UPDATE IMPROVEMENTS

SEATTLE-TACOMA INTERNATIONAL AIRPORT

Preparedfor:

PORT OF SEATTLE
Seattle-TacomaInternationalAirport

Seattle,Washington98158

Pr_ar_ by:

PARAMETRIX,INC.
5808LakeWashingtonBlvd.NE,Suite200

Kirk.land.Washington98033-7350

August2001

AR 050793



TABT.t'.OF CONTENTS

Page

EXECLrrI'v_ SUMMARY .................................................................................................................. v/

1. INTRODUCTION ................................................................................................................ 1-1

2. LAND USE CHANGES IN THE MILLER AND DES MOINES CRh_K
WATERS_S ...................................................................................................................2o1
2.1 METHODS AND AVAILABLE DATA ................................................................2-I

3. WEIZ,a,NDS ........................................................................................................................3-I
3.1 LOCATIONS OF WETLANDS ..............................................................................3-I

3.1.1 WetlandInvam_rim....................................................................................3-I
3.1.2 SoilSurv_'yMaps .........................................................................................3-I
3.1.3 _ P_ Rmourr,_ ............................................................................... 3-5
3.1.4 Aerial Photographs....................................................................................... 3-6

3.2 WETLAND IMPACTS .......................................................................................... 3-14
3.3 REGULATIONS PROTECTINGWETLANDS .................................................. 3-16

4. STREAMS ...........................................................................................................................4-I
4.1 IvflI.I.k'R_ BASIN ........................................................................................4-I

4.1.IHistoricalConditionsandChangesSince1936...........................................4-I
4.1_. Cummt Conditionsm MilluCreek.............................................................4-I
4.1_3 CurrentConditionoffishHabitatinMillerCreek......................................4-5

4.2 _ CREEK F.STUARY .................................................................................4-9
4.2.1 Historical Conditions in Milla- Creek Estuary ............................................ 4-9
42.2 Current Conditions in Miller Creek E_ .............................................. 4-10
4.2.3 Curr_t Conditions in Walk_'Crvek ......................................................... 4-10

4.3 DES MOINF_.SCREEK .......................................................................................... 4-11
4.3.1 Historical Conditions in Des Moines Creek .............................................. 4-11
4.3.2 Current Conditions in Des Mom¢_ Creek.................................................. 4-12

4.4 DES MOINES CREEK ESTUARY ...................................................................... 4-16
4.4.1 Historical Conditions in D_s Momes Creek Esumry................................. 4-16
4.4.2 Curr_t Conditions in D_ Moinvs Creek Estuary .................................... 4-17

4.5 STREAM IMPACTS .............................................................................................4-18
4.5.1 C_t RegulatoryProtectionforStreamsandAquaticHabitats............4-I9

5. WILDLIFE HABITATS .......................................................................................................5-I
5.1 WT[.r_LIFEHABITAT TYPES ...............................................................................5-!

5.1.1 UplandSucc_,sional....................................................................................5-I
5.1.2 Agricultm'alHabitats....................................................................................5-I
5.1.3 UrbanHabitats..............................................................................................5-2
5.1.4 WetlandandAquaticHabitat.......................................................................5-2

5.2 HISTORICAL CONDITIONS AND CHANGES IN HABITAT TYPES
AND AREA SINCE 1936........................................................................................ 5-3

Supplemental Information- C_.mmd_iveImpac_ ii August 8. 200l
Mattle- Tacoma lnternatumal A #q_ort ._56-2912-001

Master Plan Upd_e K:iworlang12912tJ$2P1201tOJmput2001 P.EPORl_'tCAtmadmiv¢_ F._tg_ ¢_oc

AR 050794



TABL_ OF CONTENTS (CONTINUED)
Pa2e

5.3 WILDLIFE USE ................................................. --.................................................... ___
5.3.1 Amphibians and Reptil_ ..............................................................................

5.3.2 Small Mammals ............................................................................................ ¢5_5

5.3.3 ............................................................................................
5.3.4 Birds ...............................................................................................................
5.3.5 Avifauna of Wetlands ................................................................................. 5-13

6. SUMMARY .......................................................................................................................... 6-1

7. REFERENCES ...................................................................................................................... 7-1

APPENDICES

A KING COUNTY SOIL SURVEY - 1952
B HISTORICAL TOPOGRAPHIC MAPS

LIST OF FIGURF._

Figure Page.

1 Miller C._ck. Walker Cr_k. Des Moincs Creek. and their Watershed Boundaries ................................ 2-3

2 LandUse Nc_ STIA in 1948 ................................................................................................................... 2.4

3 LandUse Ncar STIA in 1961 ................................................................................................................... 2-5

4 LandUse Near STIA in 1974 ................................................................................................................... 2-6

5 LandUseNearSTIAin1982...................................................................................................................2-'7

6 LandUseNearSTIAin1992...................................................................................................................2-8

7 KingCountyLandUseintheVicinityofSTIA (1995).........................................................................2-Il

8 HydricSoils in the Des Moines Cresk, Miller Creek. and Walker C,re_k Watcrsh_is (1952) ................ 3-2
9 Wetlands in the Miller Crc_kBasin Near STIA ....................................................................................... 3-3

10 Wetlands in the Des Momes Creek Basin Near STIA.............................................................................. 3-4

11 CurrgmFish Use of Miller, Walk_, and Des Moines Cre_ks.................................................................. 4-4

Supplemental lnform_on - Cumulative Impacts iii Augttst 13, 2001
Seanle- Tacoma imernational Airport 556.2912.001

Master Plan Update G.'_ta_workmg_2912_5529120POgmp_2001 REPO_Jmudanve_E.uraadauve F.,Oects(2).doc

AR 050795



TABLE OF COWrF.JqTS (CONTIlqUE_)

LIST OF TABLES

Table Page

1 Hist_cal land uses nezr Seattle-Ta_mmaInmmational Airport from 1948 to 1992. ............................. 2-2

2 Currentland uses (1995) m theMiller Cxeek _ ....................................................................... 2-9

3 Currenthinduses (1995) in the Des Moines Creek watemimd-............................................................ 2-10

4 Effe_ve impervious area in the Miller and Des Moines Creek _ in 1994 and predicted
effective impervious area by 2006 with Mas=r Plan Update improvement. ....................................... 2-12

5 Dates of aerial photographs reviewed for themanuladve effec_ mmlysis. ............................................... 3-6

6 Historic wetlands uecurrmg in the Seattle-Tacoma lmenalional Airport project area........................... 3-7

7 Changes to Wetland A (lueated neat Ambanm Boulevard and 128_h StreetSouth) between 1936
and 1995.................................................................................................................................................. 3-8

8 Changes to Arb_ Lake (near3rd Avem_ South and South 124th Street) and adjacentwetlands
between 1936 and 1995............................................................................................................................ 3-8

9 Changes to vegetation and landuse in Wetland C 0ocamd near SR 509 and South 140th Su_-et)
between 1936 and 1995........................................................................................................................ 3-8

10 Changes to vegetation and landuse nero"Tub Lake Oocattednear Des Moines Memorial Drive
and South 144th Street) between 1936 =nd 1995..................................................................................... 3-9

I 1 Changes to vegetation and landuse m Wetland D (]mated ne=r ]st Avenue South and South
154th Sweet) between 1936 and 1995...................................................................................................... 3-9

12 Changes to vegetation and land use in Wetland E (previously located nero-South 124th Street
and 24th Avenue) between 1936 and 1995............................................................................................... 3-9

13 Changes to vegetation and land use m Wetland F (]ocated near AmbaumBoulevard and South
157th Street) between 1936 and 1995.................................................................................................... 3-10

14 Changes to vegetation and land use m Wetland G (]mated near Sylvester Road and (Xh
Avenue South) between 1936 and 1995................................................................................................. 3-10

15 Changes to vegetation and land use in Wetland H (]mated near ]st Avenue South and
166th Place) between 1936 and 1995..................................................................................................... 3-10

16 Changes to vegetation and land use in Wetland I (located between Highway 99 and 28th
Avenue South) between 1936 and 1995................................................................................................. 3-10

17 Changes to vegetation and land use m Wetland J (located near Highway 99 and South
208th Sweet) between 1936 and 1995..................................................................................................... 3-11

18 Changes m vegemtion and land use near Lake Buriembetween 1936and 1995................................... 3-11

19 Changes m vegetation and land use in Wetland 28 and theNorthwest Pondsbctweon
1936 and 1995......................................................................................................................................... 3-11

20 Changes m vegetation and land use m Wetlands 52, 53, and the cast branchof Des Momes
Creekbetween 1936 and 1995................................................................................................................ 3-12

21 Changes in vegetation and land use near Bow Lake betwem 1936 and 1995....................................... 3-I2

22 Changes m vegemtion and land use m Wetlands 43 and 44 betwcen 1936and 1995........................... 3-13

23 Clumges m vegetation and land use m wetlands Ithrough14andAl between1936and 1995.......... 3-13

24 Changesm vegetationandlandusem Wetlands18,37,20,andotherwetlandswestofthe

airfieldbetween1936and1995..............................................................................................................3-14

25 Changesm vegetationandlanduscnearMillerCreekbetween1936and 1995.....................................4-2

26 ChangcsmvcgetationandlanduscncarWalkerCreekbetwecn1936and1995...................................4.-3

Supplemental Information - Cumulative lmpa_ _v
•_attl¢o Tacoma ]nternmWnal Airport Au_,usl 8. 2001

$$6-2912-001

Master Plan Update K:iworkmg_2912U$291201tOJrapu_O01 REPORTb_Cumuimiw|_n,z F._ (2).d_

AR 050796



LIST OF TABLES (CONTINUED)

Table Page

27 Existing m_,-=-_=ne_ conditions in Miller Creek, near Seattle-Tamma In=matioml Airport........... 4-6

28 _ in vegetation and landuse in the Mill_ C-,reekEsumry between 1936and 1995..................... 4--9

29 Changesinvegetation,landuse,andriparianconditionsinDesMoinesCreeknearDesMoines
CreekParkbetwem 1936and1995.....................................................................................................4-11

30 Existing mvircmmemalaondilions in Des Momes _ near Seatde-Tacoma International
Airport..................................................................................................................................................... 4-13

31 Changes in vege_lion and land use near _e Des Moines Creek esmary between 1936and 1995 ....... _17

32 Impaz_tovegemionandwildfifehabitat(fi'omFEISdata[FAA 1996andPammetrix2001a]) ......... 5-4

33 Bird species reportednear Seattle-TacomaIntenmtional_ (FAA 1996), m wildlife surveys at
Dumas Bay (Norman 1998), and in the Kent Cta'isums Bird Count area(Audubon Society 2001) ...... 5-6

34 C_i_,t landuses m the WRIA 9 Puget Sound sub-wa_ ............................................................ 5-11

35 Potential use of wetlands near Seattle-TacomaInten_tional Airport by bird species with low
habitatversatiliWratings......................................................................................................................... 5-14

36 Cumulative effects m_alysisof _ storms, and o_er aquauc resources m the Des Moines,
Miller. andWalkerCreek basins.............................................................................................................. 6-2

SupplementaIInforma_on-Cumulat:wImpacts v August 8.2001
Seattle-Tacoma Jmt,rnmionalAzrport 556-2912-00J

MasterPlanUpdate K:_werkingt2912_JJ29120IlOJmou_200/P_POR_CumulanreIC.u_dm_ve_ (2).doe

AR 050797



EXECUTIVE SUMMARY

The Seattle-TacomaInternationalAirport (STIA) has updatedits Master Plan to meet futme aviation
needs. This reporthas been preparedto provide information requested by the U.S. Army Corps of
Engineers (ACOE) regardingctmmlafiveeffects to wetlands, s'ueams, and habitat as a result of the
STIA Master Plan Update. This information also responds to public concerns addressed to ACOE
and the Washington Department of Ecology (Ecology) during the recent public comment period.
This reportanalyzes cumulativeimpacts of past, present, andfuture actions to wetlands, streams,and
the fish. aq_.tic, and wildlife habitat they provide. The report updates earlier cumulative impact
analyses completed in support of the National Environmental Policy Act (NEPA)/State
EnvironmentalPolicy Act (SIVA), Final Environmental Impact Statement (FIHS) (FAA 1996), and
Final SupplementalEnvironmentalImpact Statement(FSEIS) (FAA 1997) for the Master Plan.

Specific informationrequestedby ACOE and addressed in this reportrelating to cumulative impacts
is:

• What has happened to the Miller Creek, Walker Creek, and Des Momes Creek watersheds m
the past?

• Estimate the types of impacts that have occurred to the wetlands and streams in the past,

from both airport-re3atedconstruction as well as other development.

• How much of the watershed has been developed?

• How much impervious surface is in the watershed?

• How will theproposedproject increase these impacts ?

• How do any future proposedprojects __ddto these impacts?

• What does all of this mean to the watershed?

• How does this cumulatively affect the avian populations m the area? [Of particular concern
for the watershed is the need to eliminate avian habitat from within ]O.O00fi of an active
runway.]

The watersheds of concern have undergone large ecological changes since pioneer settlement
beginning m the 1870s. The most dramatic impacts to the natural history of the area would have
occurredinthelate1800sand early1900s,when forcstlandwas clear-cutand much of the
watershedsweredevelopedasfarmland.Theseactionswouldremovewildlifehabitat,alterwetlands
and streams,andeliminatesome wildlifepopulations.Severallargerwetlandswere drainedto
improve soils for farming. Several other wetlands have been mined to extract horticulturally
valuablepeat.

As thewatershedsurbanized,a continuedlossofhabitatoccurred.Urbanization,includingairport
developmentandroadbuilding,resultedinthefillingofsome wetlandarea,aswellasthelossof
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wildlife habitat. Most of this development occurred without en_huLa,ental mitigation and has
contributed to cumulative losses of wetland, _t_e,arn, and habitatresources.

The development of Seattle-Tacoma Intcmanonal Ah-porthas conu'ibuted to wetland, shy,am. and
habitat impacts at levels that appear proportionate to other development that has occurred in the
watersheds. While the large footprint associated with the development of airport facilities
(co_ pmna_y between 1946 and 1972) resulted in wetland loss and stream modifications,
such losses were also common to many of the private- and public-sector development projects that

occurredpriorto the establishmentof environmental regulations. The need for large buffers as part
of noise remedy programs near STIA has resulted in purchase of wetlands associated with
agricultural and residential land uses by the Port of Seattle. The removal of these land uses has
resultedin the revegetation and preservationof severalwetland areas.

The historical impamsto wetlands, sa-eams, and wildlife habitatare typical for urban areas in King
County. Clearing of forestlandto accommodate agriculturaluses has occtm-ed throughoutthe Puget
Sound region. As has occurred in the Miller, Walk_, and Des Moines Creek watersheds, the
development of agriculture in the region rotninely included the modification of wetlands, soil
drainage, and stream channel conditions to improve land for crop production. Conversion of forest
and agricultural lands to urbanuses has ocan'red throughout the Seattle-Tacoma metropolitan areas.
These conversions have included wetland filling, stream channelmodifications, watershed hydrology
modification, and wildlife habitat loss. In the Miller, Walker, and Des Moines Creek watersheds,
these impacts have been similar to other localities. The impa_ in these watersheds have been less
severe than in many areas (i.e., wetland and tideland filling at the mouths of the Puyallup,
Duwamish, and Snohomish Rivers, or wetland fill and stream charmelization for commercial
development in the lower GreenRiver Valley).

Currentand future development (including the STIA MasterPlan Update actions) must comply with
a variety of environmental regulations affecting wetlands, streams, and habitat. These regulations
and substantial mitigation requirements reduce the potential that additional cumulative impacts
wouldoccur.FortheMasterPlanUpdateprojects,wetland,stream,andhydrologicmitigation
improveswetlandand suearnfunctionsby enhancingwetlandsand streamsand by retrofitting
previousdevelopmentlackingstorrnwatcrqualityandquantitycontrolstomeetcurrentstandards.
Thismitigationshouldpreventlossesofstreamorwetlandfunctions,andprovidehabitatforwildlife
species.
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1. INTRODUCTION

Implementation of the Seattle-Tacoma lnteznafionalAirport (STIA) Master Plan by the Port of
Seattle (Port) will result in the filling of 18.37 acres of wetland and 980 fl of Miller Creek. This
reportprovides informationon cumulative impacts to wetlands and su'eaunsin the affected wazer_ed
to help the U.S. Army Corpsof Engineers (ACOE) evaluate the Port Section 404 permit application
(Port of Seanle 2000).

Cumulative impa_ are defined by the Council on Environmental Quality (1997) and 40 CFR
1508.7 as:

...the impact on the en_ronment which remlts from incremental _npact of the action when
added to other past, pre_ent, and reasonably foreseeable future actions regardle._s of what
agency (Federal or non-Federal) or person undozake_ such other actions.

This report has been prepared to provide information requested by ACOE regarding cumulauve
effects to wetlands, s'm_ns, and habitat as a result of the STIA Master Plan Update. This report
analyzes informationrelative to cumulative impacts of past, present, and future actions to wetlands,
streams,and the _ aquatic, and wildlife habitat they provide, and follows guidance provided by
the National TransportationReseatrchBoard (1998) and the Council on Environmental Quality
(1997). This reform=ion also responds to public concerns made to ACOE and Washington
Departmentof Ecology (Ecology) duringthe recent public comment period.

Specific information requested by ACOE (ACOE 2001) and addressed in this report relating to
cumulative impacts is:

* What has happenedto the Miller Creek, Walker Creek, and Des Mome$ Creek watersheds in
the past?

. Estimate the types of impacts that have occurred to the wetlands and streams in the past,
from both airport-related construction as well as other development.

• How much of the watershed has been developed?

• How much impervious surface is in the watershed?

• How will the proposedproject increase these impacts ?

• How do anyfuture proposedprojects add to these impacts ?

• What does all of this mean to the watershed?

• How does th_ cumulatively affect the avian populations in the area? [Ofparticular concern
for the watershed is the need w eliminate avian habitat from within JO,OOOfi of an active
runway.J

This report stmmu3rizes the existing available information needed to answer these questions. The
reportis organizedin five chapters. Chapter2 provides an analysis of historic and currentland use
and impervious area in the watersheds. Chapter 3 evaluates changes in wetland conditions in the
watersheds in the project area. Chapter 4 evaluates information on historic and currentstream and
riparianhabitat conditions. Finally, Chapter 5 evaluates past, current, and future impacts to wetland
wildlife habita_ A summaryof the cumulative effects analysis is provided in Chapter6.
Supphmtental Information - Cumulmive Impacts 1-]
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2. LAND USE CHANGES IN THE M/LIAF,R AND
DES MOINES CREEK WATERSHEDS

The changes in land use near Seattle-Tacoma Internafonal Airport and w/thin the Des Molnes,
Miller, and Walker Creek Watcnheds (Figure I) are presented in this section. The land use
informationpresentedin this chapteraddresses questions regardingpast and curt_t developme_lt in
the _ed. It also provides a basis for discussions in C'hapt_ 3, 4, and 5 regarding changes and
cumul_ve ir_acts to wetlands, _ andhabitatwithinthe watersheds.

2.1 METHODS AND AVAII.ABLE DATA

Historical informat/on of the early se01emenl of the Miller, Walker, and Des Moincs
watersheds is found in Draper (1975), Eyler andYeager (1972), Kennedy _d SehmicR(1989), and
USGS (1900). These doeummatsprovideg_aeral informationan some of the early dm_lopmmt that
would affect watershed conditions (early roads, settlements, lumb="mills, bridges, etc.). Due to the
anecdotal nanm_of much of this information relative to the _ of ACOE, it could not be
as asitmifieant source of information.

More d_ailed land use changes were d6_mined based on mdsting information from a variety of
sources. The primary dRt_sources used in this report documenling cunent and hhaorical land use
conditions in the waterrdaedsare:

• Sea-Tac Airport Vicinity Land Use Inventory Project (prepared by Shapiro and Associates
[1994] for the Port of Seattle Aviation PlmmingDivision).

• King County GIS Land Use Data Base (1995) (available from King County).

• 1936 Aerial Photographs (available from Walker and Associates).

• Soil Survey, King County Washington (USDA 1952).

• Habitat Limiting Factors and Reconnaissance Assessment Report: Green Duwamish and
Central Puget Sound Watersheds ¢Zand Use Appendix). King County and Washington State
Consm',,ation Commission (2000).

• Comprehensive Stormwater Management Plan STZ4 Master Plan Update. P_ametrix
(2000a).

• Land Use Layer, King County Geographical Information System (GIS). King County
Washington.

Historical land use data from Shapiro and Associates (1994) provides analysis of land use changes
from 1948 to 1992 (Table 1; Figures 2 through 6). These data were based on review of aerial
photographs for an analysis areathat includes much of the Miller, Walker, and Des Momes Creek
watersheds. Landuse categories used in this assessment were:

• Airports. STIA and King County Intma_tional Airport(Boeing Field).

• Commercial/industri_ Includes railroad yards, landfills, and oth_- commercial orindustrial facilities.

• Community and public f,,dilfi_. Schools, hospitals, cmncteries, park-and-ride lots,
government buildings, and other government facilities.
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• Open spaeedagrieulmre- Agriculture activity, parks, golf counms, lakes. Excludes pmrwas
where roads and cleared land indicate developmmt is occtmin$.

• Community and public facilities. Schools, hospitals, cemeteries, park-and-ride lots,

government buildings, and oth_ government facilities.

• Residential Land settles at varying densities; includes land where roads and clearing

indicate development is occtmiug.

• Other. Major arterial and freeway right-of-way; _on line corridors; other land uses
not included in the above categories; undete:mined land use.

Land use data for 1995 are available from King County (Figure 7), arid are also retxmed in King

County and Washington State Conservation C,ztmnission (2000). The 1995 land use data are
specific to the Miller Creek (Table 2) and Des Moines Creek (Table 3) watersheds. The King
County data for the watershed areas do not com:spond to the study area for historical _t_ available
f_:ma Shapiro and Associates (1994). The chtmtication system for land use data in the King County
GIS also differs from historical data, but provides a more detailed analysis of land uses. Thus,

direct and quantitative compmisom are not possible.

While historical land use is an indicator of watershed development and changes to wildlife habitat,

impervious surfaces (pavement, rooftops, etc.) are indicators of potential hydrologic impacts that
can degrade fi_ and othea" aquatic habitats. Impervious ran-faces generate increased atormwate_
runofl_ and if not adequately managed can impact the hydrology and water quality of receiving
waters. The current extent of impervious surf_es m the watersheds is identified m Table 4. This
tablealsoincludesanalysisof thenew impervioussurfacescreatedby the MasterPlan Update

projects.Sincemuch ofthisimpervioussurfacelacksadequatestormwatermanagement controls
forwaterqualitytreatmentandrelease,itcontributescumulativelytostreamimpacts.

Table2. Current landuses (1995) in the lVmlerCreek watershed.

Land CoverDescription Area (MI:) Area (Aent) % Wntmbed
lndusmal& Commercial 1.074 687__6 12.10

BareRock/Concrete 0.044 28.29 0.50

City Center,Indusmal 0.502 321.20 5.65

RecentlyCleared 0.059 37.81 0.67

High-DensityResidemial 3.431 2.195.82 38.64

Subtotal 5.11 3.270.48 57.56

Low/MediumDensityResidential 2.516 1,610.39 28.34

Conifer- Early 0.002 1.54 0.03

Conifer-Mature 0.000 0.00 0.00

Conifer -Middle 0.000 0.00 0.00

DeciduousForest 0.669 428.46 7.54

Mixed Fore,t 0.093 59.61 1.05
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Table 2. Current land uses (19953 in the lVfllkr Creek wstersbed (continued).

LandCoverDescrip_on Arm(MP) Arm(Acres) %wamahed
Grass - Browa 0236 150.92

Grass - Green 0.095 6034 1.07

Shrub 0.108 69.21 1.22

Opan Water 0.049 3137 036

_z_z/ 3.768 2,4/2.24 42.47

TOTAL 8.879 5,682.71 100

Notes: D_mconxpiied_,,_,,IGngCoumyGeogmphiclmfozmationSystem(GIS)damsetbuedma 1995Lmndmt
muelli=imagery.
Land uses limed m beid me types that am considered to provide low (tesiden_ m:l ip.us) to moderme _
high (remtimn8 types) habitat value to stvariety of wildlife (see Chalm:r 5).

Tstble 3. Curr_t hind u_ (1995) ia the I_ Moires Cr_k _t_mL

lamdCoverDeJcr_n Area(Miz) Area(Acres) %Wsttershed
Iudmmal & _ 1.373 878.47 23.43

Baxe Rock/_ 0.056 35.71 0.95

City Center, lndusu_ 0.600 384.14 10.2.5

Recently Cleared 0.135 8637 230

High-Density Residential 1.415 905.54 24.16

Subtotal 3.579 2290.23 61.09

Low/Medium Density Residantial 1.043 667 .67 17.81

Conifer - Early 0.001 0,93 0.02

Conifer - Mature 0.000 0.00 0.00

Conifer - Middle 0.000 0.00 0.00

Deekluom Forest 0.._67 362.84 9.68

Mixed Forest 0.067 42.61 1.14

Shrub 0.099 63.30 1.69

Grass - Brown 0.369 236.45 6.31

Grass - Green 0.114 73.02 1.95

Open Water 0.018 11.74 0.31

Subtotal 2.278 1458.56 38.91

TOTAL 5.857 3,748.77 100

Note: Data compiled from King Cotmty Geographic Information System (GIS) clamset based on 1995 I.mutsat
sauellite imagery.

Land uses listed m bold m'etypes th-t are considered to providc low (residentml and grass) to modclztc or
high (_i.i._ types) habitat value to a variety wildlife (see Chapter 5).
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Table 4. Effeceve impervious area in the Mgler ad Des Moia_ Creek wa_ in 1994 and predicuNi
effective impervious area by 2006 with Master Plan Update improvemenu.

MlllerfWtlker Creek Des Motnes Creek

Year Sub.Wst_theds Area Pergmt Area Percent

1994 Comlilton STIA Land 283.65 5.0 624..¢_ ] 6.6

p,-,mmme Watmthed 787.69 13.9 627.93 16.8

TOTAL 1,071.31 18.8 1.286.03 34.3

2006 Condition ST]A Land 397.75 7.0 848.84 22.6

Remaiaing Watershed 787.96 13.9 627.93 16.8

TOTAL 1,18&TI 20.9 1.476.77 39.4

Note: Data source is Pmammxix (2000b). Eff_ iml_vious anut is the impervious anut tlutta_ually drams to
+_,,ater _lle_on systems or surface wan_, th_by gnm_Ung hydrologic impacu. Impervmus areas that

_m_vater away fi_m collection Wstems to pervious land where infihr_on occurs are not included m
effec_ve impervious area.
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3. WETLANDS

3.1 LOCATIONS OF WETLANDS

To evaluate the past and current exumt of wetlands in the Miller, Des Moines, and Walk_ Creek
watersheds,historicandrecentaerialphotographs,softsurveymaps,topographicmaps,andwetland
inventorieswereexamined(wetlandsandhydricsoilsnearSTIA areshownin Figures8, 9, and 10).

3.1.1 Wetland Inventories

A variety of wetland inventories provide general information on the location of wetlands in the
variouswatemheds.The wetlandinventorymapswezereviewedandinclude:

• HimoxicUSGS TopographicMaps CUSGS 1900,1949,1983)(AppendixA)

• KingCountySemitiveAreasMap(1990)

• CitySensitiveAreasMaps (availableatCityPlanningDepartments):

- SeaTac

- Burien

- Tukwila

- DesMoines

- NormandyPark

• NationalWetlandInventoryMap (DesMomes and SeattleSouthQuadrangles)CUSFWS
1987)

Examination of these inventories found no wetland areas that arc not previously mapped or
identified as hydric soil areas (see Section 3.12).

3,1.2 Soil Survey Maps

Soil surveys and aerialphotographswere used to evaluate historic,(i.e., mid 1930s) and current (i.e.,
mid 1990s)wetlandconditionsintheprojectvicinity.Soilsurveysmap andclassifysoiltypes
accordingtogeneralphysical,chemical,andenvironmentalproperties.Thesesurveystypically
identifythegeneraldrainagepropertiesof mils,includingpoorlydrainedwetlandsoils,and
describesoiltypesthaterenow classifiedbytheNaturalResourcesConservationServiceashydric
ornon-hydric(NRC 2000).Althoughsubjecttosomelimitations(seebelow),soilsurveyscanbe
usedtoevaluatethelocationandextentofhydricsoilswhichtypicallyarepotentialwetlands.For
KingCounty,soilsurveyswerepublishedin1952CUSDA 1952)and1972(USDA SCS 1973).The
1972soilsurveyexcludeddetailedmappingoftheMiller,Walker,andmostoftheDes Moines
Creekwatershedsbecausea largepercentageoftheareawasdevelopedm 1972andisno longerof
specialinteresttothe Deparnnent of Agriculturel.

ISoflsurveyswereco.fetedprimarilytoassistm developingsotmdand profitablesgnculu_ operauons,and as
agriculturalareasbegantoetmmze,thesoilsurveyinfonmnonwas nolongerupda_cL
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Soil surveys and wetland soil maps are gene_liTed and preparedat a scale insufficient to map all
areas that meet wetland criteria. The 1952 King County survey maps soil types on 1:63,360 scale
maps (1 inch = 1 mile). At this scale, an acre would be mapped as a square 0.4--x 0.4-inches, and
thusthe irregularshape and size of even moderate sized wetlands cannotbe accurately represented.

In addition,soil surveys do not attemptto m_ all wet soil areas. In particular,inclusions of wetland
soils in nowhydric soils arenot generally mapped separately. For exan_le, Poulson CUSDA 1952)
descn'besthe Alderwood soil-napping unit (the most common soil type in the three watersheds of
concern)as comaining between 2 and 15 percentpoorly drained soils (potential wetland soil types).
The amount of poorly drained soil inchmions found in the Alderwond soil type depends on the slope
of the area,with the greatestamounts occunmg on flattertea,an:

• Upto 15im, cem poorly drainedsoils on 0 to 6 percent slopes.

• Up to 3 petcent poorlydrainedsoils on 6 to 15 percent slopes.

• Up to 2 pervent poorlydrainedsoils on 15 to 30 percentslopes.

The preparation of soil maps for the Soil Survey ofKing Couno; Washington (USDA 1952) (see
Figure 8, and Appendix B) were begtm in 1937. Fieldwork for the survey is reported as being
completed in 1937 and 19382, and predates the consmmion of STIA. The soil survey map was
assembled fromaerialphotographs,and generally does not map the now-developed portion of STIA
as containing hydric soil (potentialwetlands). It is probable the 1936 aerial photographs examined
as part of this report(see Section 3.1.4) were printed from the same negatives used to create the
USDA (1952) soil survey. The soil survey would not be expected to accurately map the precise
area of all wetlands (especially smaller wetlands), as discussed above. It is possible special
attentionwas made to poorly drained soils in preparationof the survey, as these wetland soils are,
when properly drained, some of the most productive agriculturalsoils. They would have been of
special interestin identifying the agriculturalcapabilities of the region.

The soil survey maps several small areas of hydric soils that are known to correspond to small
wetlands. However, the survey map is not expected to identify all wetlands, nor to represent a
wetland delineation because wetland delineation criteria were not considered at the time the map
was made. Soft types aregenerally mapped based on generalmorphology that may not correlate to
specific hydric soil criteria. Further, neither wetland vegetation nor wetland hydrologic conditions
are thoroughly considered when mapping soils.

3.1.3 Mapped Peat Resources

Several of the larger wetland areas in the vicinity of STIA were mapped as peat resources by Rigg
(1958). Peat lands identified in the 1958 study include:

• SunnydalePeat Area (Tub Lake) - 26 acres

• Miller Creek Peat Area (Vacca Farm/LakeReba area) - 56 acres

• Bow Lake Peat Area- 36 acres

2 See no=s on soft survey maps included mUSDA (1952).
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Changes in these peat lands from 1936 to 1995 we_ evaluated by examining the aerial photographs
for changes m vegetation and land use within the peat lands. In addition, changes in land use and
vegetation adjacent to the peat lands were noted (see Section 3.1.4).

3.1.4 Aerial Photol_'aphs

A variety ofhismrical aerial photographs is available for the Miller, Walker, and Des Moines Creek
watersheds. These photogxaphs were examined to evaluate changes to wetlands over time and to

generally understand the changes in watershed conditions over time. Photographs from four general
time periods were evaluated in detail to describe stream and w_and condiuons (Table 5):

• Photographs taken prior to any airport development (1936)

• Photographs taken shortly afu:r development of STIA (1948-1947)

• Photographs taken prior to second nmway conslntcfion (I 961)

• Photographs taken in 1995

Table5. Dates of aerialphotographsreviewedfor thecumulativeeffectanalysis..

Scale

Year Date 1 Inch FAlUab(ft) Ratio'

1936 June19and23 806 1:9,675

1948 Unknown 972 1:11,664

1961 August7 400 1:4,800

1965 May 11 3,900 1:46,920
1970 Unknown 400 1:4,800

1972 August30 1.890 1".22,690
1979 June26 2,080 1".24,960

1985 August14 1,970 1:23,636

, 1995 April28 400 1:4,800

1995 April25 920 1:11,025

• Scalesareapproxmutteandmayvarywithinor betwecmphotographicm_ages.

The historic wetlands in the project area identified from soil survey maps and the 1936 aerial
photographs are described in Table 6 (see also Figure 8). The photographic sequence from 1936 to

1995 was then examined, using general methods described in Lillesand and Kiefer (1979) to
identify vegetation and land use m wetlands from 1936 to 1995. Major changes from 1936 to 1995

in wetland vegetation and land use, as well as land use surrounding the wetlands are described in
Tables 7 to 24.
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Table 6. Historie wethmds _ in the Smttle..Tteomt lntm'umiousl Ab'port PrOject as'es.

Wemmd VqlemJen Typm Sell

wetheul A Open Water CarbondaleMeek
Fmalmd Norma Fine Sandy

WetlandB Open Water Gre_wond Peaz
Shrub
Forest

Weth_l C Open W-,,- Nonm Fine S_dy loam
Fmnl,_

WetlandD Forest NormaFree .f_mdy
Farmland

Tublake Op_ Wa_ Greenwood Peat
Shrub
Forest

WetlandE Fmem RiflePeat

Wetland F FoRm Norms Free Sandy Loam
Shrub
Farmland

Wetlmds 1-14, AI Farmhmd Rifle Pe_
(Vacca Fmla, Lake Reba) _e Murk

Norma Free Study Loam

Wetland G Fonm Nmma Free Sandy Lom_
Shrub
Farrnlmd

WetlandH Farmland Mukilteo Peat

Wetlands 18,37, and 20 Freest Norma Free Sandy Loam
Fm'mland

WetlandA I 7, K Farmland Norma Free Sandy Loam

WetlandsRI4, R15 Farmland Nonna Free Sandy Loam

Wetlands 43, 44 Farmland Rifle Peat

WetlandI Farmland Norma Free Sandy Loam

Bow Lake , Open Water Rifle Peat
Shrub Bellmgham Silty Clay
Forest
Farmland

Wetland J Forest CarbondaleMuck
Shrub
Farmland

Wetland 28 - Tyee Golf Course Forest Norma Free Sandy Loam
Shrub Bellingham Silty Clay
Fsrrniand Carbonate Muck

Lake Bune_ Open Wmer

Note: Wetlands, wetland vegetation types, and soil types were identified on the 1952 King County rail mwTey
(USDA 1952) and 1936 aerial photographs. Wetlands are identified in this able and Figures 9 and 10 as
follows: (1) for wetlands identified in the WetlandDelineanon Report (Paramemx 2000a), the wetlands are
named according to that report;(2) for wetlands that arenot included in the delineation report, the wetlands are
given letterdesignations. Wetland vegetation types were identified fTom the 1936 aerial photographs and were
classified by Cowardin (Cowardin et al. 1979) wetland classes. Soil types were identified from the 1952 rail
survey.
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Table 7. Ch* _rilestOWetland A (located mmr Ambamm Boulevard and 128u'Street South) _ean 1936 and
1995.

Year V_,-_ • Ondi_on. ud Im_nO"_

1936 The wetland is farmed and _ Surface water is present m the southeast portion of the wedand: it

Wpem m remit from excav_on for a farm Pond- Fam_xl, farm buildings, _d houses border _ areas
except the northenst side of the wetland- The _ side of the wethmd is _ bYfo_restland-

1948 Condmom are generally similsr to throe of 1936. The farm pond has been enlaKze_

1961 The northpartof the we*l,,vl has been filled for schoolb_di%os, park_ lots,andplay fields. The south
partofthewetlandincludesm_hards,agriculuwaltm_d.shrub wet)m_ and a farm pond.

1995 The majomy of this wetl,,wl has been filled for a parking lot, buildings, and sports fields. It appears that
two rectangu_ pcwaons of the wedand re_ai_ The weda_ comim of abandoned agricukund land, and
isvegetatedwithemergentandforestvegetauon.

Table 8. Changes to Arbor Lake (our 3re Avenue South and South 124m Street) and adjacent wetlands
between 1936 and 1995.

Year Vegetation, concWdoa, mad land uses

1936 The wetland CA_ fOi-ebT., K]_ub, _ and open wal_r wetland col_t. The wet|and IS

locamd m a well-defined hasm. Roads are located on the south and west sides of the wetland. In most

places, the bordering upi.,wi_ have been recently logged and consist of early stage forest regeneration. A
fringe of trees and shrubvegetation borden the wetland.

1948 The arm surro-_ii-_ this wetland has been developed with houses, and pordom of the north and south
sides of the wetland have been filled. Greateramounts of open water are preumt compar_ to 1936 and it
appearsthat emergent vegetation was removed from portions of the wetland, formin_ a mall lake.

1961 Conditions aregenendly similar to 1948.

1995 Additional areas bordenng the lake (including wetlands) have been developed as apark Vegemuon m the
parkconsistsoflawnwithtreesflingingtheshoreline.Residenualdevelopmentislocatedadjacenttothe
park,

Table 9. Changes to vegetation and land use iu Wetland C (located near SR S09 and South 140a Street)
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This wetland is mapped as the morce of a m_umry to Miller Creek. The wetland occurs on a broad ravine
that is farmed.The uplandareassurround_g the wetland are farmland or recently harvested forestland.
and there is _ittie woody vegetation present. Several farms and houses occm near the perimeter of the
wetland. The area at the northern secnon is in row crops,paslm_, and housing. It appears that a portion
has been filled for a house.

1948 Land use m and surrounding the wetland is largely agriculture, but there is an increase in the number of
barns,houses, and outhuildmgs.

1961 I.and use m the wetland is largely agriculture. Increasing amounts of adjacent upland areas have been
developed. Some areas of farmland appearabandoned and may bc revegetaung with shrub vegetauon.

1995 Upland areas sunmmdmg the wetland ate developedwithresidenual,school, and commercialbuildings.
Much of the origi_tl wetland was filled as part of this development. The State Route (SR) 509 road fill
bisects the wetland. Remaining areas consist of fragments of fore_-, shrub-, and grass-dominated

wetlands.A narrowand fra_ nparumcorridoroccursalonga su'eamchannelthatflowstothe
southeast. Between South 144 Way and Des Momes Memorial Drive, a snmll parcel of forest rerrmms.
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Table 10. _ to vegetation and land use near Tub Lake 0eared near Des Moimm Memorial Drive and
South 144 '_Street) between 1936 and 1995.

Year Vegetation. gondifion- and land mm

1936 Tub Lake is surrotmded by shrub dominated wetland, but patches of forested wetland also border the
shrub wetland. Upland areas bordering the we, l,,_! c_._t of forestla_ pastureland, orchard, recently
harvested_andseve_fitrms. A gravel mine is lor.ated lxlrth of the wethmd. A dock is loatted
mTub Lake.

1948 The wetland area remains similar m 1936; however, the adja_at upland areas include greater

development w the ea_. Sevend _.,_ are trader c_ml_on _ of the wetland, and much of the
fonm_ areas around the wetlands have been cleared.

1961 A r,chool hu been censmtcted near the rest side of the wetla_ and mine clearing and we_ _ _
occut_d in this aria.

1995 The we*t,ntl itself remains largely imact. Shrub co--ties appear to have a greater number of
uee_ and in three locations near the west side, ex:av_ have ca_ated new areas of open water.
pomcms of the we_-,_ perimeter have been filled at the north end fef the _on of Sunset Park.
The Sunny Terrace w.hool, _ east of the wett,,_ has renmved nagh of the upland buffer
vegetation. Some homes have been removed from uplands bordenng the west side. and the land is now
abandoned. Houses and other b,i],4i,,_ along Des Moiaes Memorial Drive have been removed, the land
is revegetating to more mtond conditions, and there is less development here than m 1948.

Table ll. Chan_es to vegetation and land me in Wetland D (located near ImAvenue South and South 154"
Street) between 1936 and 1995.

Year Vegetation, eondaion, and land

1936 A pordon of the wetland is forested, but most ts farmed and caaststs of agncuhure fields, pasture, and
orchards.

1948 Portions of the farmed wetland appear to have been abandoned, and there are greater amounts of shrub
and forested vegeumon in the wetland. The upland areas sun_unding the wetland have greater anmunts of
development, mdudmg aschool and runnmg track located near the west edge of the wetland.

1961 The wetland cousists of forest and shrubcoau,_ait_es. Fill has been placed m portions of the wetland to
accommodate widening of 1= Avenue South.

1995 Th_s wetland has been filled for SR 509. and no evidence of it remains.

Table 12. Changes to vegetation and land me in Wetland E (previously located near South 124 tbStreet and 24 th
Avenue) between 1936 and 1995.

Year Vegetatien. eondition, and land uses

1936 This wetland is located m a linear depression. South 154_"Street was constructed through the northern
third of the wetland. The majority of the wedand is undeveloped forestiand. The area has been recently
logged. A fringe of small trees trees the edge of the wetland.

1948 The wetland has been excavated to create three open water ponds. A forested buffer is present on the
southwest side. but the remaining upland buffer has been logged. A small road surrounds the wetland,
and a house is present on the north side.

1961 The northemportion ofthe wedand was filledby South 154e_Slreet" The muthernpomon was fdled for
houses. About eight homes surroundthe wedand. The peruneter is nearlyalllandscaped.

1995 This wetland has been fiUed for the _mmruction of SR 518 and the SR 518 interchange to the North
Access Freeway and South 154" Street.
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Table 13. Changes to vq_atkm and land me ImWetland F 0mmtKI near _mhUmm Bulevard and South 1_
Street) between 1936 ud 199_

Yem" VeL____9-_ eondilion., 8ridland uses

1936 The wetland consms of forest and shrub vegetan_ with farr_i'nd as'_'g*dm P_--,_.

1948 The wetland has greater amouma of freest vegemi_ ami the wetlmd no longer apPea_ to be _

1961 About two-thinks of the wet_nd has been filled and dzvelol_ with part_ S -,_._ and b,,;la;,,_ The
remaining wetland m fozmed-

1995 The r_t,t,, pomon of the wetland has bern fiUed far comxu=ml developmea:-

Table 14. Changes to vegetation ud land me in Wtqhl_l G 0omtal near Sytvester Road lind 6° Avenue
South) between 1936 ud 199_

Year VegetsfloL condition, and land uses

1936 The wetland constm of forest and fmnlmd located between sevend lmuses.

1948 Little change since 1936.

1961 The areais sanilar to previous yean. Cnmmr amomns of forcst are la'esent.

1995 Pordom of the wetland have been filled for residential develolma_ Rmmining pomons appear to be
lawn and landscaping.

Table 15. Omqa to vegetation and buad me in Wetland H (iemted near 1a Avenue South and 166a Place)
between 1936 and 1995.

Year Vegetation, condition, and land uses

1936 This Wf_land _ in g rawal¢_ is II_oclated with Wslk¢l"C.Ieek. Fill _iitll_d with 1st Avmue
South bisects the wetland. The wetland consis;s of faxm]andWith farm buildings, and farmland is located
m adjacmt upland areas. The west and south sides of the wetland are bordered by forestland.

1948 Farmm S in the wetland area has ceased, and the a_a has _terted to forest and shrub vegetation. An
orchard is located on uplands east of the wetland and fiumland is present north of the wetland.

1961 Tbe areaconsists of forest and shrubwetland.

1995 Forestvegetation in the wetland has matured. The l_aaeter is wmarily residenml homes. South 174_
Street was constructed south of the wetla_

Table 16. Changes to vqetation ud brad me in Wetland I (located between Highway 99 ud 2_ Avmue
Seuth) between 1936 ud 1995.

Year Vegetation. condition, and land uses

1936 This area is located m a shallow deprcsston that is downgradiem fzom Bow Lake (see Table 21). The
majonty of the 8rea is m agn_tlu_re use and pasture. Upland areas surrounding the wetland are fmnlmd,
recently clear-cut forcglands, roads, and farmsteads.

1948 The entire area is predominately pasture, With some roads, and houses and oulbui]dmgs c_ along
the wetland edges.

1961 Portions of the wetland have been filled and developed. Areas that remain as farmland appear to be
ditched.

1995 The wetland has been filled and the wetlmd and edjacem upland areas develuped.
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Table 17. Changm to vegemflan and laud use in WetlandJ 0crawl mmrHighway 99 and South 201PSu'eet)
between1936and 1995.

Ycor Vege_tion, condition,and land uses
1936 Thiswetlandis m a shallowandLineartopographicdepressionandis divided_ _ _ _ _

2041Sm_ and Highway99. The northeastport/onis foreslcdandshrubwedand, the ccnua] pomon is
_u-.l._]. and the mmlmst poruon is fomstcd. A mmllpondislocamdnearthecosternendofthe
wefla_

1948 Mostofthewetllndisfarmed,andasmallpondhasbeenexcavamdm _ c_ _ Theareawest
ofHighway99 hasbeenfilled.A pondhasbeenexcavatedm theeastendwhereforestandshrub

1961 poraom of the wethmdnearHighway99 andSonth208mhavebeenfilled mul developed. Open wateris
notvi_le lathe 1961photograph,butixis preset mthe 1970photograph.

1995 The maj_ of the areahas been filled for conmsacia]and multi-familydevelopments. Threesmall
isolated wetlands,_imm. The isolatedwe,t,,,,it _..._.a, sinub and forest areas su=romstedby muiu-
_mnilydevelopment

Table18. Changes in vegemtlonandland use near LakeBurien between 1936ud 199_.

Year Vegetation,condition,and lauduses

1936 This lake is locatedina shallowdepression. Farmland,roads,andresidenuialhousesarelocamdaround
the lake. Mosthout_ arepresentalongthe northshoreofthe lake, and about15docksare locatedon the
lake. Someof themuthshoreis horderedby fm_'teduplJ_l

1948 Themajorityof the shorelineis developedwith single-familyhouses. Otheruses include orchardsand
farmfields. A patchof forestandsome farmlmndbordersthesouthside of the lake. About25 to 30 docks
arelocatedon the lake.

1961 Condiuonsaresimilm"W 1948,butaddilionalresidencesareprescnL

1995 Theentireshorelineissurroundedbyresidemialdevelopment.Approximately45to50docksandpiers
arelocatedonthelake.

Table19. Changes in vegetationandland use in Wetland28 and the NorthwestPonds between 1936and 1995.

Year Vegetation.condition,and land uses

1936 Wetland28 is farmedandthere_ no open waterpresent. Thereare a few small areasof shrubor forest
vegemlionpresentm the wetland. Des Momes Creek is largely ditchedacross the wetland,though m
areas,theretre _u_tuts of a meandem_ channel. Areassurro-ndi-g the wetlandtre farmland,orchard
land,orrecentlyharvest_ forestlm_.

1948 Thewestbranchof Des MomesCreekhasbeen channeledanda m_onmryto the sucam nearSouth 196_
Slreethasdisa"---ppusred(i.e. was prped,fdled`or drained). Wetland28 is in agricultureproducnonwith
mw crops. Northandsouthof thewetland,addinonalsingle-familyresidenceshavebeenconsumcmd.

1961 The easternportionof Wetland28 is in agriculnn] use, while the westernpomon is forested. A small
areaof openwateris presentm thecenualporuon.

1995 Mostof theNorthwestPoadsm_awas excavatedwith/nWetland28 between 1961 and 1970. The8rea
south andwest of theponds is forested. Pomom of the north side of the wetlandhave been filled by
runway_ Pomonshave also beenfilled forthe lndusu_ Waste System (TWS)lagoonandas
partof cv--_nclal developmentlocatedto the west.

The easternportion of Wetland28, on the Tyee ValleyGolf Coursc, is _ emergentwetland. The
remainderconsistsof openwater,emergent,forest,andshrubwe_ln-,4c_,......._i_.
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Tal_ 20. Chang_ i= velgctation and iaml me l= Wttbmk M,, _i, and the mat iwam:h of I)_ M_ C_
between 1936 mad 1995.

Year Vegetation, condition, and land uses

1936 The area north of South 200 '_ Street Is farmland and fmestland. The meam channels appear to be
orm_ to ditches. Demc riparianonver is presemalongthe ripariancorridor_ the con:f]ucnceto the
east. W_h_ 52 is f,amiand and rdarabland,while Wetland 53 is fannlancL

1948 This ripari_ corridor consists of agfionlm_ land with row crow,, pasture, and orchard. An imermittem
forested _ o¢¢m_ along the memn _osu th= confluence with the west bzan_ upsu'eam to Highway
99. The smmm charnel is not vim'bleabove its ¢onfhamce with the west branch Wetlands 52 and 53 are
a mixture of farmhnd and shrubland.

1961 Airfield consmgtion chAmw'lizedthe steam, and poniom of Wetland 52 ha_ _ _md. Wetland
53 is fanmcL

1995 The memn has been chaxmdized and the golf coune has been _ The Tyee Detenuun Pond has
been ¢ommgted along the channel, and about 200 ft of the channel is culvened. A narrow band of
riparianvegetation is present along most of the channel. Upstream of the goff course, the channel has
been consmgted between sevend pmtm_ lots and g,veral _ feet are culvened.

Table 21. Changes in vegetation and land me near Bow Lake between 1936 and 199S.

Year Vegetation. condition, and land uses

1936 An emergent and shrub wetland extends up to about 1,500 ft north of the p_,ia_.ter of the l_e _ _o_
the west side. A_'iculturd areas occur m the south and east pomom of the wetlands that surround the
lake. Upland areas surrounding the lake comm of agricultm.al land, recently cut for_tland, and second-
growth forest. The shoreline of the lake itselfcomms ofa m_row fringe of aquatic vegetauun and shrubs.
A drainage ditchhasbeenconsu'ucted to convey water f:x_mBow Lake southwest under Highway 99 vm
culvert, fomang the east branch of Des Momes Creek. Other ditches are presem m some areas of fanned
wetland.

1948 Much of the farmed wetlands near the lake appear to have been abandoned. North and west of the

wetland, grading and building a_ivmes m uplands immediately adjacent to the wetlands are present.
Little natural barfer remains around the wetland because most of the area is in agncuina'al producuon, and
forested areas to the east of the wetland have been recently cleared. A small pond appears to have been
excavated east of the wetland.

1961 Much of the northern third and east side of the wetland surrounding the lake have been recently filled and
are currently under developn't_L

1995 Most ofthebufferandwetlandsurroundingBow Lake aredevelopedwithcorm'nemialand residential

landuses,includingparkinglotsand a stormwaterdetentionpond. A pomon of theeastsidehas

developed as a shrub wetland that stmounds an excavated pond. Some forested buffer Is present along the
north edge of the lake. Several hundred feet ofthe east branch of Des Moines Creek has been cuiverted
beneath aparking lot.
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Table 22. Changes ta vegetation and htad uJe tn Wetlands 43 sad _ betwem 1936 sad 19g_.
i

Year Vegetation. condition, and land uses

1936 The majar_y of the area is farmed wetian_ The from}and zppea_ d_hed, and there is no evid_ce of a
natural_eam crossing the area. Some forested wetland occurs m the cenmd pom_ of the wetland, and
shrub wetland occurs muth of South 176" Slreet Upland areas adjacent to the wetland, are a nnx of
_ c_pt=d,_tU er.h=d_=d f=e_ p.r.tzs. Vm=a_ fmmtheweeaadappeanto pm
under Des Moines Memorial Drive and into Walker Creek.

1948 The wetland is generally similar to that in 1936. The area is farmed with ditches running along the edges
of the _med fields. The_ is a foresmd fringe alon8 the steep slope w the east bux some areas m the
cen_ pomon of the we_l.,_ are pumrclsnd msmd of aoplm_ _ _-o-gh the cenusl pomon of
ttz me re well dcfmad. Thcrcis_agr_culuuc hnduscnor_west ofthcwedz_ Walker _
appem to=iginamwestofDes Momes MemorialDriveandflow west through a mixum ofagriculua_
fieldsendforest

1961 Al_¢ulumd useinthemuflm'nportionofthewetlandhasbeenabandoned,end them_a isforest-and
lhmb-donmmted. TheremammgwetJandappea_tobefarmadcf_ Asmal]su'eamchannel
borden_ by a hand of thrubs may zepresem the local_on of Walker Creek.

1995 SR 509 has been _ and divides the wetland area with fill. Most agriculture ha_ been abandoned
and tbe wefl*-,_ ccmam of _ _J_esmd, and r_nd>-dommated wetland. Some areas of pam_
_mm m the northern portion of the wetland. Commercial development has filled the wetland located
south of 176_ Su=et A small sm=m channel is visible in emergent wefl,,wl located near the northwe_em
pordon of the area.

Table 7.3. Cha_es in vet,etation and land use in Wetlands I through 14 and A10"acen Farm and Lake Reba
am) between 1936 and 1995.

Year Vegetation, condition, and hind uses

1936 Most of the area is farmed, though forested wetlands are present m Wetlands 3, 4. and 5. Several of the
agncuhm-al fieldsareditched,and thereareno naturalmream channelspresent.Areasad3acem totbe
wetlandsconsist offarml=,_land forestlandm variousstagesofregeneration.The wetlands are crossed
by16"AvenueSouth.Nopondsorothermuadatedwetlendsarepresent

1948 The condition and landuses are generally similar to 1936. Therearegreateramotmtsofdevelopmentnear
the wetland a_as and a poruon of Lora Lake has been excavated.

1961 The area m general continues to be famed. Increasing amounts of houses and small areas of fill are
present near su_-ts and the perimeter. Pomons of Wetlands 3.4. and 5 are fore_ed.

1995 SR 518 has been consu'ucted across the north portion of the area. Lake Reba and Lora Lake have been

excavated.Much ofthewetlandcastofLora Lake has revegemtedto forest, shrub,and ernergen!
co_. Slmtbriparianwetlandshavedevelopednearthesouthpomons ofthearea.
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Table 24. Changes in veptation and land use in Wetlands 18, 37, 20, and other wetlands west of the airfield
between1936and1995.

Year Vegetation, condition, and land uses

1936 Except for much of We_=_ 18, most oflhe wetl,-,t_ are forested. In many places, the forest vegemuon
is not _e and may have been _bJe_ed m past management-

1948 New residencesmaddrivewayshavebeen_ inmadnearseveralwetlands.Additionalareasof
Wetland18havebeenclearedandaremow_iorgnm_ Selectivelogginghasoccurredm Wetland37
and it may aho be tn.azed" Tbere are ¢kiveways and residences in and near Wetland 37 that fragmem the
southportion of tbe area.

1961 Much of W_;.,_d_ 18 and 36 con_ue to be flu'meal, but forest npaxian areas are developing on
abandoned farmi*n,_ that is now tmmmd with nmdemal develcpmmt. Most wetlands m tim area

containforestandpasturevegemion.
1995 Thewetlandconditionis generallysimilarm 1961,althougha greamramountof usesoccuralongtheir

perimemn.Portionsof Wetl=_.l18andotherwetlandslocatedeastof 12'_AvenueSouthare located
withinthe airportsema'ityfence. In theseareas,residenualand agnculm_ landuses havebeen
displaced,andwetlandshaverevegemedwithnativevegemnon.

Thisanalysisshowsthatthepro-developedconditionofmostofthesewatershedswerevarious
uplandsoiltypes.The pre-developedconditionofmostofthepresentairportsitewas alsoupland
soiltypes.Variousconclusions(seeKingCounty1997)thatthewatershedsand Seattle-Tacoma
InternationalAirportcontainedlargemnountsofwetlandsarenotsupportedby thedatapresented
byUSDA (1952).

3.2 WETLAND IMPACTS

Nearly all of the largerwetlands present in 1936 are present today, but they have been impacted by
development. Filling of several smaller wetlands (e.g., E, F, and K) has eliminated them. Some of
the greatest impacts to the larger wetlands have occurred at Bow Lake, where wetland flU for
commercial development has ehminated about 50 percent of the areamapped in 1936 as hydric soil.
Other large wetlands have been variously impacted by excavation (Lora Lake and Lake R,eba in the
Vacca Farmarea, and Northwest Ponds), and fill (m Wetlands 43 and 44 for SR 509, Wetland 28
forcommercial development).

The cxantination of ltistorical aerialphotographs demonstrates that a variety of significant impacts
have occurred to wetlands m the project area over the past 50 to 70 years. Major impacts to
wetlandsthathave occurredinclude:

* Clearing.Landclearingoccurredasaresultoftimberharvest,subsequentfarming,orland
development.Typicalforestpracticesin the1930swere to bum slashto promote
reforestation,aidm agriculturaldevelopment,oraidm urbandevelopment.Loggingand
burningweresoextensivethatnotenoughu_'cswereleftforsatisfactoryreselling,and
many areasbecamerestockedwithbrackenfern,blackberry,alder,andvinemapleCUSDA
1952).
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• Agriculture. Because wetland soils provide highly produetive farmland when drained,
wetland soils in the project area were selectively farmed. As a result, over 90 percent of
"bonondand" soils3 m King County were m agricultureby 1936 COSDA 1952). Wetland

soils present in the STIA watersheds and their use m King Count),, as described by Poulson
(USDA 1952), are:

Be//mgham s//0' day: About 75 percent of this soft type was cleared and used for
pasture or cultivated crops. All of it has been logged, and acreage was brought into
cultivationas soon as it was cleared anddrained.

Carbonda/e muck." In populatedareas, nearly all muck soils were drained and farmed
with cultivated crops. In more remoteareas, about 75 percent were farmed.

Gree_woodpea¢." This is a non-agriculun'alsoil due to its acidity. Selling peat moss or
development forcranberryproductionalso provided some revenue from this soil type.

Mukilteopeaz: About 50 percent of these soils arefarmed.

Normafine sandy hpam: More than 80 percent of this soil type was used for crops or
pasture,with additionalareasbeing cleared and drained.

Norma _ chw: This soft occurs in depressions unsuitable for agriculture. The soil
survey notes these areasaresuitable forreed canmTgrms.

Rifle peat: Peat soils are drained for cultivation (which can cause them to sink several
feet throughconsolidation and oxidation). Over 70 percent of peat soils were farmed.

In some cases, the abandonment of agricultural land use has allowed native vegetation to
develop in previously fanned areas.

• Fill. Direct filling of wetlands became increasingly prevalent during and after the 1960s and
1970s as the area became increasingly urbanized. While some small wetlands were filled
for airport and other commcrcial/indusu-ialdevelopment in the 1940s, this analysis and,
review shows that most ofthe originalSTIA site was upland. At STIA, filling of portions of
Wetland 28 occurred in about 1970, when the second runway and IWS Lagoon 3 were
consu'ucted.

A considerableamountofwetlandfillingand fragmentationoccurred as a resultofroad
consu'ucfionfromthe1960son. Fillingof Wetland43,Wetland44,and WetlandC
occm'redwhen SR 509was consu'uctedm thelate1970s.FillingintheVaccaFarm,Lake
Rebawetlands,andWetlandE occurredwhen SR 518was consu'uctedintheearly1970s.
Wideningof Highway99,l" AvenueSouth,and severalotherstreetsimpactedsmall
amoums ofotherscaueredwetlands.

Bocmmlaud soils are typically hydric soils and were once wetland.

$ul_vl_ lnforma:_on - C.umu_n,e Imlm_ 3-]$ August 6, 200]
_aule. Tacoma l menumonal A *rpor: 556-29!2.00/

MasterPlanUpdate R_tla.ILND IIFOLl_wmiv,_cmg_2912UJ291201|OJm_,O0] REPORIS_Cum_lat#velC_mdanw _e_ (2).a_

AR 050827



Fill of wetlands as part of land development was significant for many of the smaller
wetlands that existed in 1952, andmany of these wetlands have been largely eliminated as a
result (i.e., Wetlands A, C, D, L and J). Larg_ wetlands where significant fill for site
development has occurred include the wetland perimeter of Bow Lake and the northwesl
portion of Wetland 28. In the third runway acquisition areas, wetland hydrology was not
eliminated despite residential development, and many of these wetlands have persisted to
the present (i.e., WetlandsA17, 18, 35, 37, 39, 41, andothers).

• Excavation. Several wetland areas (Lora Lake, Lake Reba, Northwest Ponds, Tub Lake,
and Arbor Lake) have been excavated, res'utdngin open water habi)_ I,era Lake was
excavated from peat soils in agriculturaluse to enhance residentialdevelopment. Lake Reba
was excavated from agriculna'alwetlands for stormwau:rmanagement. Northwest Ponds,
portions of the Tub Lake wetland, and Bow Lake were excavated to obtain horticultural
peat. Northwest Ponds is also used for ston_water management. Arbor Lake was
excavated for unlmown reasons, likely to obtainpeat or to enhance its appeal for residential
development.

• Buffer disturbance. All wetlands have experienced clearing and disturbance of wetland
buffers tl-aough forestry,farmir_g,and/or urban development. In many cases, buffers have
been wholly or partially developed. In some areas, when agricultural areas have been
abandoned, native buffer vegetation has grown back

• Stormwater discharge. Some wetlands have been used for stormwater management. Lake
Reba and the Northwest Ponds arepz,_tted stormwater facilities. Wetlands 4 through 10
are part of the Miller Creek detention facility. A portion of Wetland 52 was excavated for
the Tyec Pond detention facility. Other stormwater treatment facilities were comn'ucted in
Wetland 43 to serve SR 509.

• Sedimentation. The types of land use changes that have occurred in the STIA area since
1936 typically result in increased sedimentation in wetlands. Farming results in large areas
of plowed land that can generate sediments that may be transported to wetlands and sumams.
Forestry and burning to supportreforestation or land clearing for agriculture also leave bare
soils subject to erosion. Development of roads and associated drainage ditches increased the
probability that sediments would be transporteddownsutam to stxeams and wetlands. Early
roads in the area would have generated a large amount of sediment runoff fi'om their
unpaved surfaces. Because of the prevalence of forestry,farming, and gravel road surfaces,
sediment transportto creeks and wetlands was probably greater in the past (i.e., pre-1960)
than under _t conditions, where little soil disturbance occurs without extensive erosion
controlmeasures.

3.3 REGULATIONS PROTECTING WETLANDS

Prior to the mid-1980s, the small isolated wetlands located m the Miller, Des Momes, and Walker
Creek watersheds had little if any land use protection, and were, where economically feasible, filled
and drained to support agricultural or urban development. During the late 1980s and since,
increasing land use protection levels have been placed on wetlands; now a variety of local, state, and
federal laws are designed to prohibit nearly all activities m or near wetlands that would cause
additional physical or ecological degrad_tlon. The most significant regulations protecting wetlands
in the study area are:
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• Oeaa Water ACt - Section 404. Regulaxesfill pla_mem in Wa:ers of the U.S. Triggers
Scion 401 review by Ecology to protect water quality. Revisions to the Nationwide
Permits in 2000 placed low thresholds on re,nine wetland fills and mitigation requirements
ge_leral]yreqttir¢replace_lent of function and area. IndividualPermits for more substantial
wetland alterationsrequire extensive mitigation to replace fire,ion and area. ]Vfitigafion
ratiosthat requiremitigation areain excess of the areaof Rllmg help ensm_ that cumulative
losses do notoccur overtime.

• Critical Areas Protection. Critical areaprotection is included as part of the municipal code
of each community in the watershed. These regulations protect, among other elements,
wetlands, wetlandbuffers, streams, streambuffers,and fish andwildlife conservation areas.

- SeaTac - Title 15, Chapter15.30

- Buriea - "rifle18, Chapter 18.60

- Des Moines - Title 18, Chapter18.86

- Normandy Park - Title 13, Chapter13.16

The regulationsprovidespecific standardsand mitigation rla:luinancntsfor the modification
of wetlands and their protective butfcn. Local mitigaaon standards for wetland and buffer
alterations require replazement of area and function. Mitigation ratios that require
mitigation area in excess of the areaof fill help ensure that cumtflafivc losses do not occur
over time.

• Hydraulic Project Approval (HPA). HPAs are required for projects that use, divert,
obstru_ or change the naturalflow or bed of any fresh water or saltwater of the state. HPA
approvals generally require miligation adequate to compensate for project impacts to
wetlands and to su-eamsthat provide fish habitaL These approvalsmay also be required for
projectsnot occurringin sur,ams or wetlands, but that discharge $tormwaterrunoff to them.
Mitigation for these projects can require enhanced stormwater detention and water quality
standardsto preserve existing runoffpaRems and water quality.

• State and National Environmental Policy Acts (SEPA and NEPA). SEPA and NEPA
provide protection to wetlands by requiring analysis of project impacts to wetlands and for
mitigation of adverse impacts.

• Stormwater Management Standards. Local stormwater management standards are
designed to collect, detain, and treat stormwater runoff from urban areas and prevent
degradationof streams.
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4.

The Seattle-Tacoma Intemanonal Airportprojec_ area drains to several streams, including Miller
Creek (and its Walk_ Creek trib,-_y), Des Moines Creek, and the Green River via Gilliam Creek
(see Figure 1). Baseline and historic watershed and fish habitat conditions in drainage areas
affectedby Mast_ PlanUpdam improvementprojects (Miller and Des Moines Creeks)are
deu:n'bedinthissection.

4.1 MILLER CREEK BASIN

The lVfillerCreekbasin includes Miller Creek and Walker Creek. Walker Creek is a m_utary to
Miller Creek. The cun-entconditionand hi,C,orical changes to the creeks arediscussed here.

4.1.1 Hi_tor!ca_lConditions and Changes Since 1936

Changes to Miller and Walker Creeks have been assessed over time u_ng aerial photographs.
These changesaremmmmrized in Tables25 and 26.

4.1.2 Current Conditions in Miller Creek

The Miller Creek watersheddrainsapproximately8 mi2of predominantlyurban area,mostly within
thecitiesofBurienand SeaTac.STIA facilitieslocatedinthisbasinincludethenorthendof
runways16Land16Randnorthaircargofacilities,anareaofabout162amesrepresontingabout3
percentofthewatershed.FlowsinMillerCreekoriginateatArbor,Burien,Tub,andLoreLakes,
LakeReba,andfromseepslocatedonthewestsideofSTIA.

TheuppermostreachesofMillerCreek(aboveapproximatelyrivermile[RM] 4.1)extendnorthof
Sit518.The H=_es depressioninthenorthwesternpartofthebasinisartificiallydrainedand
pipedtoatributarytoArborLake.Thisportionofthewatersheddrainsa gentlyrollingplateau
betweentheDuwamish/GreenRivervalleyand PugetSound.Althoughthewatershedisgenerally

highlydeveloped,severalsmallbogs,depressions,andwetlandlakesremainintheupperbasin;this
areaformerlyhada moreextensivenetworkofheadwaterwetlandsthatbufferedthestreamfrom
winterstormsandprovidedrechargeduringsummerdryperiods(May 1996).

Inreachesdowns_,mnof1= AvenueSouth(RM 1.8),MillerCreekflowsthrougha well-incir_l
ravineandcutsthroughglacialmaterialbeforeenteringPugetSoundviaasmallestuary.The outlet
stream from Burien Lake enters the ravine reach at RM 1.2. A sewage ux-.aunentplant operates
alongside Miller Creek at approximatelyRM 1.0. Walker Creek, an anadromous fish-bearing
streamthat originatesin wetlandswest of STIA and SR 509, enzersMiller Creek approximately 300
fl upstreamof its mouth,in a parkjust upstreamof the Miller Creek estuary (Figure 11).

A waterfail, which drops over a hardpan lip at about RM 3.1, has been described as a complete
barrier to upstream migrations of anadromous fish (Williams et al. 1975; Ames 1970). That
assessmentagreeswith loc_lhistoricalanecdotesthatmake many referencesto salmon in Miller

Creekuptoaboutthewaterfalllocation,butnotbeyond.Recentspawningsurveysconductedby
TroutUnlimited(Batcho1999personalcommunication)havealsoidentifiedthiswaterfallasthe
upperlimittocohosalmon(Oncorhynchusk_utch)distributionsinMillerCreek.
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Talde 2& Chanllm in vegeutemn ud brad use near Mm_ Creek betwem 1936 8nd 199_

Year Vegetation. condition, and land uses

1936 Atmmmcham_lsppearstoonsmatein WethnulD. The channelis _ frmnSouth 144" _muth
to im confluence with other channels in the Vacca Farm area (Wetland AI, see Table 23). No npm'isn

vegmmmuispresm_
South ofVa_a Ftnn to South 154'h b"l_eet,8pI_Iy half °f the riparian mea is m n_idm_al uee
withlittler/psrisavegemfieu.Tha nmmni_ a_a hasanazr°wfeastofthrabbofferImmm_ em erie°r
bothsides.

Between South I.M* 8ridSomh 160", there are several nannal meanders, with 8 frin_ ofriparmn forest ef
shrab vegemien preseat. The sueam flows through a residenmd neighbm°n°°d, where mine of the landis
cleared of naturalvegeumo_ to the edge of the sueam.

Between south of Smsth 160'hand W_h"wl 37, the area is nmstly framed and the riparian veg emticm has

37 bord_ the smmn within nmat of the wetland and muth m Sa Place. Westof8 Pla_,the_isa
mrrowripm-mnfi_u_dmmgh fmmmd fields,withatom iscking_mu'mnvt1_ma_m_ West ofDes Monms
Mmnoml Drivem _ Boulevard,_ is_um0mmmdy 50% fozlt vegemtiem along the smumm
and 50% is fauns, orchards, md homm.

From Amhamn Boulevard to 1= Avmue South, the summ flows through • forested ravine. From 1=
Avenue South m the esum_, the areahas been logged m places, but foremed cover is appmmmam_ 7_.

1948 From South 144a to South 1Ma, there has been little change since 1936. The sueam isdiw,hed within

agriculumd land andlacks riparianvegemmm. From South 154t to South 160a, there has been _
residemaldevelopme_alongthesu_unandsubsequentlossof seinertparumcover,though•renew
handisofumpn=em- Tharehasbeanmlecm_loLe_n£mse_emqms. South 160_hasbeenc_
across the _

From South 160'_south to Des Momes Memorial Drive, small farms and residemal land uses occur new
to the _ South of Wetlands 18 and 37, logging has occurred on both sides of the m_am. New
orchards and smgle-flmily reside_:es have been

From Des Momes Memorial Drive to Ambaum Boulevar& the area is similar to _ndiuons in 1936, but

approximately 75% of the areais forested and 25% is farms and residences.

From Ambaum Boulevm'd to Im Avem_ Soutl% the 8res has been completely cleared.Bmwe_ I=
Avenue South and the estuary, there is some riparian vegemion along the sin:am with additional
residential development in the basin. South and east of the suture, there is more logging and the fonmed
rrparian buffer has been n'd_____

There is dense riparian vegetation from 166" down to 175" Place, but the area is developed fi'mn 175" to
the estuary.

1961 Considerable residemial and c_mJ_,rcial development has occurred. In several locatians, pamculafly at
Vacca F=rm and near Wetlands18 and 37, farmm8 com_nues.

1995 South of South144'h, the stream flows through _I development The area has been converted
from agriculture to residanmd and _ laud uses. North of SR 518, the sueam flows through a
pasture _ea, with steep slopes on the west side and a narrow comdor of ripman vegetation. The sumun
flows under SR 518 throush the Miller Creek denmuon facilny, where abandoned fmnlaud has rm_xcd
toriparisnrdm_bandfomsu_wt.Rmds.

Across the Va_a Farm area, there is liUlenparum vegemuonpresenL South of Vacca Farm to South

160t, a narrow vegetated buffer is present in places, but the riparian area is hugely dominated by
residenml land uses.

The areabetween South 160t and Des Moines Memorial Drive has been convened from agricul_n] land
uses to residemlal land uses. The undevelopedareasof Wetland 18 and Wetland 37 are becomino
forested.
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Table25. ChangesinvegeUtttenandlandusemar MillerCreekbemma 1936mad19_ (continued).

Yur Vegetation, condJt_n, and hind uses

Between Des Moinm Memmial Drive and Ambanm Boulevard, s mmow, fcm_md riparian comdor _
genendiy lmrese_ but m sm_e phu:es iawm abut the edge of the su'mm.

Bmween Amhaum _ m_d 1" Avenue Somb, the meam flows _rough an undeveloped fozes_
area. Somh of la Avmue South m the e'_t_"_" with Walker Creek, the r*Parian ce_id_ _ 8 _
ravim._ md otherdevelopmmtgmerallybunk_thermne.

Southoftheconflmu_withW.n,_-..C.,'eek,themeais 90%built-orewithsingle-familyn'-_

Table 26. Changes in vegetabon and land use nero"Walker Creek between 1936 and 1995.

Year Vet,curt/on, eond/tton, ud land uses

1936 East of 1_ Avenue South, Walker Creek emngeam'ah_ be i,,t,,_¢u_d by topography and vegeumon along
dir.hlines. Theripmanaremadjammmthemmmm'e ]argelydevelopedm fazmlaad. Wetland43 (the
mii_ of W.n_ Creek) is mmnsively finned, and _ is no evidmm of a suum3.

West of lm Avenue South m the esum'y, the area hu been lolgged m many phu:e_ but f_ cover is
agnexima=ly70%

1948 There is no evidence of Walker Creek east of Des Momm Memorial Drive. Between Des Mo'__
Memm-ial Drive and l_Aveme Sou_ the slreamflows thmughamixlme offaemand fmestlamL There
is in=reed residemialdevelop,,,,,,,t,md mmineplaces,fanmn8h= mated.BetweenI"AvenueSouth
andtheema_, the:eis somerilm_ v_m=mnakmgthera_m wi_haddmcmlre_mml _l_t
m the bm_ South and east of the storm, additioml logging has n_luuuxl Ihs widlh of _ npm'ian
burn.

1961 _le re_denmdand c=nmerml devetopmmthas oc.eum_ Famangmmmuesm most of
-Wetland 43, but acidities have changed from row crops to immune. Addiu'onal development has reduced

me.asin some locaUom. In the --&,veloped re'mswesx of 1" Avenue South, forest vegetation is
maun_g.

1995 SR 509 bisec_ Wetland 43, and fro'mine of the wetland has hngely cemu_ In many meas we_ of Des
Moines Me:norm[ Drive, xq_m areas have maum_ compared to previous photographs. Some
addiuonal developmem m the wa_rshed has occuned, and losses of ripamn vegetauon have occurred m
limited areas.

Saxrrpling has found threespine _ckleback (G._erosteus aculeatus), pumpkinseed sunfish
(Lepomis gibbosus), black crappie (Pomoxis nigromaculatus), and cutthroatUDtlt (Oncorhynchus
c/ar/_) in Miller Creekabove these falls (see Figure 4-1 in Patmnmrix2000b). The warmwater fish
species are associated with LoraLake and Lake Reba and the lower-velocity, fine-subswate reaches
of upper Miller Creek. Only coho salmon and cutthroatfrontwere found rearing below the falls at
RM 3.1 (Paramelzix2000b). However, chum salmon (O. keta) also spawn in lower Miller Creek
([-lillman et al. 1999). During these surveys, no chinook salmon (O. tshaw_cha) or buff flout
(Salvelinus confluentus ) were observed.

Downstream from the falls, culverts under I= Avenue South and maxis near RNI 2.0 have been
evaluated as impassable to fish (Williams et al. 1975; Ames 1970). However, adult coho salmon
have been found upstreamof the culverts (Batcho 1999 personal communication).
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The lower basin has benefited from instrenmhabim restormon conducted by Trout Unllmit_L The

goal is to increase the pool to Rfllc ratioof suemn project segments from the original value of 13:87
calculated when work began in the 1980s, to a level nppronching 50:50 (Batcho 1999 pe_mal
communication). The goal is also to improve pool qualib' for rearingjuvenile salmonids and to
increase habitat complexity. Coho salmon remmmg to the lower basin appearto have responded
favorably;,recentreturnsnumber about300 adultsper year. In fully restoredhabitat, the expectation
is thatMiller Creekwould supportbetwem 700 and 1,200 adultcoho _on per year (Batcho 1999
per_nal communication).

MinerC..k PugetSoundthrongha parkintheCityof y V,m low
tide, the streamflows onto a low-gradientrocky beach composed o!._-mcn-mmns coarse ana nne
gravel embedded with sand. To the north, for several hundred feet, the ordinaryhigh water mark

(OHWlVl) is defined by breakwater walls protec_g, residential _vPvdd_ To the south, for
approximately200 t, the OHWM is defined by wrac_ and large woody d (LWD). The mouth
of Miller Creek is affectedby tidal activity, which altersstremnmorphology for approximately 150
fl upstream. Along this tidal channel, the stream is approximately15 fl wide with overhanging salt
marsh vegetation including Pacific _-ilverweed(Potentilla pacifica), saltweed (Atriplex patula), and
sedge (Carex sp.). This 15- x 150-fl (~ 0.05 acre) areacomprises the estuarine areaof Miller Creeke
(see Section 4.2).

The conflmmce of Miller and Walker Creeks is approximately300 fl upstream from the mouth of
Miner Creek. Upstreamfrom the confluence, Walker Creek has a diversion pipe that draws water
into a small pond impounded by a control weir. Water leaving the pond entersMiller Creek
approximately 10 fl upstream of the outfall to Puget Sound. The 3-t-wide channel is incised
approximately 1.5 fi and is tidally influenced from the confluence with Miller Creek to
approximately100 fl from the controlweir. Salt marshplants occur near its confluence with Miller
Creek,and carols (Typha latifolia) dominatethe channelupstreamnear the control weir.

4.1.3 Current Condition of Fish Habitat in Miller Creek

The Washington Deparanent of Fisheries (WDF) reported that Miller Creek had undergone
extensive alterationand "'totaldeterioration"due to heavy residential and commercial growth in the
drainage in the early 1970s (Williams et al. 1975). Slream conditions necessary to adequately
support spawning and rearing of salmonids "were virtually nonexistent" upstream of 1_ Avenue
South (RM 1.9) due to excessive amounts of sand and silts that comprised 70 to I00 percent of the
bottom subswate (Ames 1970). King County's Surface Water Management (KCSWM 1987)
evaluation of the Miller Creek basin noted that the high level of urbanizationhad degraded water
quality, increased the volume and rateof stormflows, promoted erosion and mass wasting processes,
and destroyed riparianhabitat and vegetation.7 These factors (Table 27) had greatly reduced the
habitatquality of streams, which in turnaffect fish populahons.

4 Indica6ng that 95 percent of the gravel present would pass through a 3-inch screen.
5Wrack is seaweed and other marinedebris thatis ca_ up on shore.

6This estumy may have been largerprior to development of a prrvatepa.,k in the vicinity.
7Despite xeponed wmer qualiv/degradation, Miller Creek is not cmthe 303(d) lm of tmpaued waterbodies.
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TroutUnlimi)_l(1993), L_ (1995), pannneu'ix (2000b), md _ ct al. (1999) have
complea.edMiUer Cr_.kme.amsurveys. The 1995 survey by Luchessa was conduced as a Level I
Su'eam Special Study using King County methodology (King County Building and Land
Development 1991). Surveys agreed on Miller Creek's deterioraxedhabitat, particularly in the
upper basin above RM 1.9. Factorsconm'butmgto loss of _ habitatincluded: degradationof
water qualityby poUutents,sediment, eutrophic_ion of hkcs and wetlands, and _lling of wetlands;
loss of protective strusmsidcvcget_on; andloss ofinm'c_ large organic debris, naturalmeand_s,
and other diversity. In addition, high water temperaturesin Miller Creek during the summer
con_nnc a water quality concern, as do high fecal coliform counts, low dissolved oxygen (DO)
levels, and residues of lawn and garden chemicals, especially in the upper reaches (Pararaetrix
2000b).

In Miller Creek, benthic maca'oinvertebta_sampling near the Master Plan Update projects found
benthic index of biotic integrity ('B-IBI)*scores of 10. These scores are similar to scores observed
in other urbansmunns subjected to mnilar levels of hydrologic and habitat degr_tion (7_lemdl
1995; Fore ctal. 1996; Homer et al. 1996; Ecology 1999; May et al. 1997). Studies of Puget Sound
lowland streamshave demonstratedthat the ma_minvertebratecommunity, as evaluated throughB-
IBI analysis,correlatesto fish use.

Specifically, coho salmon abundance diminishes in streamswith B-IBI scores of 33 or lower, these
d_gradcd sucam reaches were used by resident cutthroattrout and not by m_lromous salmon
(Ecology 1999; May et al. 1997). These findings arc consistent with observations of fish usc in
Miller Creek and supportsurveys thatsuggest the portionsof the slream adjacentto the Master Plan
Projectsdo not currentlyprovidehigh-quality habitatforcoho salmon.

4,2 MILLER CREEK ESTUARY

4.2.1 Historical Conditions in Miller Creek Estua_"

Historicalconditions in the Miller Creekestuaryaresummarizedin Table 28.

Table28. Changesinvegetationandlandme in theMillerCreekEstuary.between1936and 1995.

Year Vegetation.condition,andlanduses
1936 A broadinm_dzldeltais locamdat thenmuthof MillerCreek.A smallroad,scpm_tcdfz_mPuget

Soundby asmallbenn.hasmodifiedtheshoreline.Eastof themad.esmarmewetlandis preu_, but
portionshavebeenfiUedfora houseandparkingarea.Eastof thewetland,forestedareashavebeen
loggedandcomainsmallloggingroads.

1948 Condinoma_egener_y_ to thoseof 1936. A bridgewasconswactedandthemadcrossesthe
su'cam.Pomonsof themtemdalareahavebeenbulldozed,andtheshorchncareasouthof thecsum'y
hasbeenclcazedandlcvclcd.Foresmt_ easxofthewetlandnowcomams'rree_anda fewhouses.

s B-IBIforPugetSoundlowlandsin:ares(Klemdl1995)quanl_fiestheovendlbtouccondiuonof a streambasedon
measm'cme_ofbenthicmacromvertebratediversiw,abundance,andspeciescomposmcm.B-IBIscon:sforsmm_ in
thePugetSoundlowlandscorrelatewith levelsof orhan_non (Foreet al. 1996;Homeret al. 1996)andfish use
(Ecology1999;MayetIll.1997).
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TsbJe28. Chsnses tn veseta_lon and land u=e /a the MKler Creek Estuary between 1936 and 1995
(cont/nued).

Year Vegetation,eondlbon, and landrues

1962 Pomamof eme_mt wetlandhavebee,, excavau_!to createa pc_L The_ Creekalumni has been
relocated.A buiJa_n_andpahcinganmshavebeen_ in therAum_anzoo.

1995 The ra_m cham_l hasbeenre_ w thenotchside of the wetlnd. Wetland fill oar the southend
h=ommedtocomm_al_dmgma,a_ld=trodcnmiagrigmmuylasbe=tlmdaa_ A_
bu bernexcavsmdon dazsouthside of tiwesmm'y.Them'zanowincludess mowed lawn,wh/cb occurs
,_ fill in thecenuslponmnof O=m,e8.

4.2.2 Current Conditions in Miller Creek Estuar 7

A small estuary occurs where Miller Creek entexs Puget Sound. Analysis of baseline conditions in
the estuary (see Table 28) indicates s/gn/ficant mod/ficati(m of this m_a by park development. As
Miller Creekapproachesthebeach,thereis a privateparktothesouthandseven/houses bonierthe
north side. The park is mainly a grassy ar=a with deciduous trees growing near the stn:amhank.
The stream enters the beach about 75 it downstream of a small footbridge and an adjacent house.

The shoreline adjacent to Miller Creek is predominantly gravel and sand, with driftwood marking
the high fide mark. This ahorelmetype continuesfor severalhundredfeet north and south of the
stream, where houses and cement bulkheads have been built at the high tide mark. The slope of the

upper intertidal beach is moderate, dropping approximately 5 fl over a d/stance of 30 it, then gently
intothewater,droppingWproximateiy4 it over1_0 yardstomeanlowerlow water0VtLLW).

The mtert/dalzone at the mouthof MiMerCreekis predominantlyof mixed gravel and mind
subsu'atc. Some cobble, boulders, and sandy areas are also present. The stream channel in the
upper intertidal zone contains more cobble than adjacent areas.

The channel is vegetated with green algae (Enteromorp/m imes_wal_). The subs't_e has some

attached barnacles, mussels, and snails. Upper intertidal areas adjacent to the say.am have very Little
algae or other attached marine life; however, amphipods and isopods are abundant under rocks and
m the sand. In the middle intertidal zone, E. imesnnalis becomes less abundant in the stream
chmmel, while barnacles and musselsbecome the dominant speciesadjacent to the stream. In the

lower intertidal zone, the s_,am chapel is poorly defined and the sub=ra_ within and adjacent to
the stream channel is a mixture of gravel and sand. Barnacles and mussels am present, but less
densethan found in the middle intertidal zone. Additionally, speciesofbrowr_ red, and green algae
are all sporadicallypresent, and bivalve siphonscan be observedin the sandy areas.

4.2.3 Current Conditions in Walker Creek

Walker Creek dra_ an approximately 2.5-mi: subbasinof the Miller Creek watershed. The su'=m
originates in a 30-acre wetland (Wetland 43) located between Des Moiaes Memorial Drive and SR
509. The Shy,am flows through both msidentiaJand corrLmercialdevelopment before its confluence

with Miller Creek approximately 300 it upstream from Pug= Sound. Much of the riparian areas
adjacentto the _ have beeneliminated or altered by adjacent development.

Walker Creek parallels Miller Creek for roughly one-half its length, and they share similar effects
from urbanization. King County Surface Water Management (KCSWM 1987) reports several
problems in the Miller/Walker Creek watershed created by urbanization; these include excessive
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runoff from streets, parking lots, and connnercial areas that has increased the volume and hue of
stormnows. These increased flows have lead to _ss-was_g ands_am =-osion,flooding, and
loss of habitat. Runoff fi'om this development has also reduced water qualify and impaired fish
usage.

Even though coho salmon occur in the low= reaches of Walker Creek (Batcho 1999 personal
communication), the absolute upstreamlimit of coho salmon use has not been documented. Coho
salmon use in Walker Creek is appra_mm,'_ in Figure 11. I-HUmanet al. (1999) conducted
spawning surveys in Walker Creek from October 1998 to March 1999, and tallied 66 coho salmon
redds in the lower 3.6 km (2.3 miles). They also found seven chum _bnon redds up W RM 1.35,
and one potential eutt_at m_ut _ m the lower 1500 fl of the _ During these surveys,
chinook salmon and bull Iroutwere not observed.

While a small portion of the Walker Creekwatershed (approximately 5.2 acres) will be developed
for the third runway project, the project will not remove or directly alter fish habita_in Walker
Creek. The runwayprojectwould fill about 0_.6 acreof Wetland 44 (upslope of the defined Walker
Creekchannel and fish habitat). Potential indirect impacts to the strcmn could occur as a result of
changes in water qualityand hydrology.

4.3 DES MOINES CREEK

DesMoinesCreekoriginatesinBow Lake(eastbranch)eastofSTIA andNorthwestPonds(west
branch)southwestofSTIA. Currentandhistoricalconditionsinthestreamarediscussedinthis
section.

4.3.1 Historical Conditions imDes Moines Creek

ChangestoDes Moines Creek havebeenassessedovertimeusingaerialphotographs.These
changesaresummarizedinTable29andseeTable20.

Table 29. Changes in vegetation, land me. ud riparian conditions in Des Moines Creek near Des Mmm
Creek Park between 1936and 1995.

Year Vegembon. condition, and land uses

1936 The riparian comdor associated with Des Momes Creek and within Des Momes Creek Park is densely
forested. Vegetation cover becomes increasingly patchy towards South 200_ Sueec There is evidence of
logging within the corridor. Wetimut¢ 29, 30. BS, B6, and B7 are gencndly forested. Wetlands in Iknmw
Area 1are foresmd or fiumecL Wetland 51 is forested.

194s for,_,cove,is of mthe
nparmnarea.NorthofSouth200 Street,land use is mixed and u_ludesmore residenualdevelolm=en!
andlogging.Wetlandcondiuonsaregenerallysimi_rtothoseof1936.

1961 Wetlandsaregenentllyfarmedand summtmdedby residenualdevelopment.Wetlands29 and 30 ate
genendly forest- and shrub-dominated, but pornons appear to be pastme. Wetland 51 remains forested.

1995 The majonw of the areais fomsmd, with an open field on the west side of the sueam. The riparian buffer
isappmxumtely I00 ft wide (rnm'm"Tl) and conrmtlOU$. Stirroundmg land usesincludehigh-density
residemialandsmallareasofpasturetothesouth.WetlandsinBorrowArea3 arcforested,whilethosem
BorrowArealaregenerallyshrub-dommau:d.
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4_3.2 Current Conditions in Des Moines Creek

The Des Moines Creekwatershed covers about 5.8 ml2 of predominantly residential, commercial,
and industrialarealying within the cities of SmTac andDes Moines; it also includes a small area of

King County (Des Moinm Creek Basin Committee 1997). STIA occupies 23
percent of the upperDes Moines Creek_ecL Baseline environmentalconditions in the stream
(Table 30) arehighly modified from naturalconditions by a variety of development and land use
pl'aCtiCes.

The headwatersofthe east branch (consideredthe main stem by most locals) originate at Bow Lake,
3.7RM fromPuget Sound. The upper half-mile ofthe matlmm_ fromBow Lakedownmremn to
about RM 3, is conveyed through underground pipes. The west branch originates from the

Northwest Ponds stormw_er detention complex located at the western edge of the Ty_e Valley Golf
Course andjoins the east branchat spproxhna_ly RM 2.4. Down_eam of South 200 Street (RM
2.2), the stream flows through Des Moines Creek Park, a forested riparian wetland. The park
includes an incised ravine at aboutRM 1.8. The ravine is a high-gradientreach in which the s'uream
has cut to hardpan for most of the length, providing little quality fish habitat. The sumun is
paralleledwithin this ravine by a paved _ m_I/orservice road and sewer line proud'ted in places
by rock bank armoring.

Docmnentation of fish use in Des Moines Creek is provided in a Des Momes Creek Basra
Committee report(1997) and Hillman et al. (1999), and is mapped in Figure 11. A variety ofnmive
salmonids use the lower 0.4 mile (below Marine View Drive), and include chum salmon and coho
salmon, as well as cutthroatand steelhead (0. myk_) lrouL Only steelhead, cutthroat trout, and
coho salmon are known to pass the partialmigratory blockage under Marine View Drive. Coho
salmon use extends to approximately RM 1.5. The upper plateau reach supports a mixture of
cutthroat trout and non-native warmwater fish species, particularly pumpkinseed mmfi_
Latgemouth bass (Micropterus salmoides) are found in lower numbers than pumpkinseed sunfish in
the upper stream. Warmwater fish found in the stream nmmstem are presumed to originate from
largerpopulationsin Bow Lake and the Northwest Ponds. Chinook salmon and bull trout have not
been observed in Des Momes Cr_k.

A cascade at RM 1.5 in the ravine reach was mapped as impassible to upstream-migrating fish
(W'dliamset al. 1975). However, recent surveys have not identified this cascade as a fish barrier
(ResourcePlanning Associates et al. 1994). The Midway Sewage Treatment Plant is located at RM
1.1 where the ravine widens. The channel in this reach contains several aging weirs originally
intended to be fish-passage s'u'uctures;in their present state they may act as nnpediments to fish
passage. Just below the treatmentplant, the gradient decreases and the streamdevelops a floodplain
that allows a more meandering channel, better habitat conditions, and well-developed riparian
vegetation.
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At Marine View Drive (RM 0.4), a 225-ft-long box culvert couveys the summa underthe roadway,
but acts as an impediment to migrating salmon and troutbecause of its high velocities (grmxerthan 7
ft per second) and lenagth(Des Moines CreekBasin Committee 1997). Below Marine View Drive,
the stream reach through Des Momes Beach Park prey/des some of the most accessible and more
heavily spawned fi_ babital in the system. Hil]man et aL (1999) found coho and chum salmon redd
dm_ties of 26.3 and 20.0 _r_,Is/mi,respectively, duringstudies in this reach in 1998-1999.

4J_.l Condition ofFmh HabRat in Des Motnes Creek

King County has estimated thatthe Des Moines Creek basin is 32 percent "_npervioussurface, based
on disitized land use d_* and GIS (Parametrix2000b). May (1996) reported a value of 49.1 =I,
based on am-i_alphoto analysis. Previous sin:am studies and habitat inveigles tis_in_back to 1974
(Des Moines Creek Basin Committee 1997) esmbli_ed that Des Moines Creek has been r_verely
degraded by urbmdzafion. Liale usable mlmonid habitat _ in the sys',cm up_cmn of South
200tbStreet. Downstream of South200_ Street, where the stream flows through a forested wetland
area,a short reachharborsresidenttrout and pumpkinse_l sunfish Beam"native fish habitat exists in
meanders below the Midway Tremment Plant; however, the culvert under Marine View Drive
restricts migrating salmon and trout fi'om reaching this habitat. The stream reach through Des
Moines Beach Park provides the most fish use, with coho sahnon, chum salmon, cutthroattrout, and
steelheadobserved in this reach

Des Moines Creek is on the Washington State 303(d) list of impaired water bodies for exceeding
standards for fecal coliform levels at both stormflows and base flows (Paramelrix 2000b; Ecology
1998a; Des Moines Creek Basin Committee 1997). High water tmnperaluresin summer have also
been identified as a water quality concern (Parametrix 2000b; Des Momes Creek Basin Commi_e
1997).

Des Moines Creek enters Puget Sound through Des Momes Park Beach located in the City of Des
Momes. During low tide, the stream flows onto a low-gradicm rocky beach composed of 3-inch-
minus coarse and fine gravel embedded with sands. To the north for several hundred feet, the
OHWM is defined by wrack (accumulations of debris at the high-tide line). To the south for
approximately 50 tt, the OHWM is defined by breakwater walls protecting residential property.
Beyond the house to the south, the beach is composed of riprapprotecting the Des Momes Marina.

4.4 DES MOINES CREEK ESTUARY

4.4.1 Historical Conditions in Des Moines Creek Estua_'

Changes to Des Moines Creekestuaryaresummarized in Table 3I.
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Tsl_e 3L Chs_a In vegetation susdlsnd use m_" the l_s MNu_s C_k _usry bemeen 1_ _ I_

Yur VegemlioL condition, and land uses

1936 The mouth of Des Momes C,mek and mma_/are largely developed. At the mou_ of the sm_am, a
buildingis _ cmpiersove__e meamchan_landtheul_m:rmmrtidalaxe. A madcrossesthe
smmm mouth and appears to be Ioc8_ o_ m emlhm seswalL Adjacc_ w the su_m clmmcl is a
nmsdow,mmll mad_ andm_tllcabim.Des MorassMemorialDm_ cmsms tl_smmm ravineon fill.
Nollh of the rosd cnmu/ng, • _ corn'/dot(=p w S00 ft w/de) is _,_.._,I, wiEh _,_ w the
no_t_a=inamlam,dy widenlmmanconridor(gnmmrthanI00/t).

1948 Theareais_ m the1936mnd_c_ Thesmallmeadowisnowaparkm_axe,ud pomom ofthe
slopesoftheravinearelessthicklyforested.

1961 The =ma issimilarm the1948_

1995 TheareaIresberndevelo/_lintoaim_k.BuildmpImvebarnmmov_ frommumidaland juu_mnlmmU

4.4.2 Current Conditions in Des Mo/nes Creek Estuary.

A small estuary is present where Des Mo/nes Creek enters Puget Sound. Basel/he mvimnmcnta]
conditions in this estuary have been highly rood/fled by park development. Before entering the
beach, Des Moines Creek runs through Des Moines Beach Park, which _ of lawn, roads,
parkingareas,etc. Two bridgescross the su'cam,and the su'cambankis stabilized with riprap.

Themarineshorelineisstabilizedwithriprapforabout200ftnorthofI_ Momes Cr_k beforea
vegetatedbluffstartsandcontinuesnorth.Appmximamly400ftnorthofDes MoincsCreek,some
housesarcprotectedbycementbulkheadslocamdnearthehightidemark.Immediatelysouthofthe
stream,a riprapwallrunssouthandwestacrossthebeachtoa fishingpierandtheDes Moines
Marina. Within the marina, the shoreline continuesasriprap.The beachatthe su'eam mouthand
northofthestreamhasa gentleslope,droppingapproximately5 floverI00yards.Southofthe
streammouth,theriprapwalldropssteeplyfzomthehightidemarktothelowerintertidalzoneover
aspanof25to30ft.

The intertidalzoneatthemouthofDes MoinesCreekiscomposedofgravelandsandwithsome
cobbleandbould='s.Thissubsu-_typeisfairlyuniformthroughouttheintertidalzonenorthofthe
stream.Southofthestream,smr_g atthefishingpier,tiptopcoverstheentireint_dalzone.

Enteromorphaintestina]iaisthedominantalgaem theuppermter6dalzone,covendmgcobbleand
bouldersabout75 ftintotheDes MoinesCreekchannel.LesseramountsofE. intestinalisare
attachedtorocksadjacenttothestreamwithbarnaclessporadicallypresent.Barnaclesandmussels
dominate the middle intertidalzone, exert in the _ chaunel, where E. inteatma/isdora/nares
most cobble with some presence ofharn_cles. The lower intertidal zone con_-mes to have abundant
numbers of barnacles and mussels with green, brown, and red algae being common. Isopods, shore
crabs, and snails were more readily found in this zone, and bivalve siphons were periodically
observed in sandy areas. The riprapsouth ofthe streamhosts an intertidalcommunity very different
from the gradual beach to the north of the stremn. Barnacles, mussels, and the red algae
Mastocarpuspapillatusdenselyoccupythemajorityoftheintertidalzone. Littorinasnailsand
limpetsarealsoabundantthroughout thisarea.
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4.5 8TRIL4_I IMPACTS

Environmentalimpactsm s_reamsthathaveoccurredin the STIR watershedsoverthepast50 to 70
years are similar to those thatarc found in _-m_]lurbansu'eamsthroughout the region. They include
the following:

• Chunelization and confinement of stream channels. This irr_act has occun_ in several
reaches of Miller, Walker, and Des Moines Creeks. These impacts reduce channel
complexity, increase velocities, elimir_ttepools for holding end rearing, eliminate spawning
gravel fill side channels, reduce wood recruitment, and reduce connectivity with floodplain
and zon=.

• Loss of riparian vegetation. Riparian vegetation has been removed as a result of
urbanization,forestry, and agriculture. As a result, overhanging vegetation, _ shade,
and cover are reduced. Resulting increased solar radiation can elevate water t_.peratures.
Ve_mion loss reducesLWD recruitment, terrestrial insect influx, and leaf liner influx, thus
alteringthe energy cycle.

• Loss of formmt areas. Urbanization, forestry, _nd agriculturehave reduced forest cover,
which altersthe runoff cycle affecting the tirntn_and magnitude of flows. This can increase
erosion andchange channelmorphology.

,, Loss of wetlands. Loss of riparianwetlands can reducedetr/tal input and enemy cycles.

• Creation of impervious surfaces. Urbanizationalters the runoff cycle, affecting the timing
and magnitude of flows. This can increase erosion, degrade water quality, increase
stormwater nmoff: and change channel morphology. Stonnwater runoff mu-oduces
pollutantsto aquatichabitats.

• Culverts, pipes, and ditches. The creeks contain numerous culvened and ditched reaches.
These obstruct fish passage, reduce movement of gravel, and can strand fish in ditches.
Ditch networks increase runoff rates and connect the su'eamsystem to impervious su_accs
and other high-runoffareas.

• Loss of estuarine and nearshore habitats. Much of the freshwater to saltwater transition

habitats of Miller and Des Momes Creeks have been altered or filled. Habitat, including
cover and foodproductionforsmolts and adults, is limited.

• Erosion and sedimentation. IncTeasedturbidity fxom stormwater runoff, inputs of fine
sediment from construction sites, and channel erosion f_3m high streamflows can reduce
water and sediment quality. The _nsition from agriculturaland forcsu'y land uses to urban
land uses has probablyreducedthe amount of land disturbance and sedimentation rates.

• FerttliTer ud pesticide use. Degraded water quality and increased toxicity may result in
biological degr_rl=fion. A change from agricultural to urban land uses has likely shifted the
spectrum of nulrimt and chemical use in the watersheds. Agricultural use included
application of barnyard manure, fertilizers, and pesticides. These applications were
frequently in farmedwetlands with direct connections to streams through drainage ditches.
Quantitatively, use of these chemicals may be lower than in the recent past. However, new
land uses result in pollutams from stormwater and risks of accidental spillage from a wide
varietyof commercialchemicals.
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4.5.1 Current Ret,ul-torv Protection for Streams and Aquatic Habitats

Many of the regulations that protect wetlands aLsoprotect Miller, Walker, told Des Moin,s
from the potential adverse imlmmtsof nearby developmenL Tlmsc arc briefly dt_:ribed tmlow.
Additional infornmtion told _ents are found in Ecology(I998b).

• Clan Water Act- Section 404. Regulates fill placement in Waters of the U.S., and Iriggers
Section 401 review by Eoology to protect water quality. Mitigation ratios that reqmre
mitigation areain excess of the area of fill help ensure that cumulative losses do not occur
over time.

• Critical Armm lh-omctiom Critical areaprotection i.¢included as part of tim municipal code
of each communny in the watcrshecL These regu_ons protect, among other elements,
wetlands, wetlandbuffers, streams,streambuffers, andfish and wildlife conservation areas.

- SeaTae- Title 1S, Chapmr15..30

- Burien - Title 18, Chapter 18.60

- Des Moines - Title 18, Chapter18.86

- Normandy Park - Title 13, Chapter 13.16

The regulationsprovide specific standardsand mitigation requirements for the modification
of streams and their protective buffers. Local mitigation standards for s'trrmn and buffer
alterations requirereplacement of areaand function.

• Hydraulic_ Project Approval. I-IPAsarerequired for projects that use, divert, obstruct,or
change the natural flow or bed of any fresh water or saltwater of the state. HPA approvals
generally require mitigation adequate to compensate for project impacts to streams. These
approvals may also be required for projects not occurring in stremas or wetlands, but that
discharge stormwater runoff to them. Mitigation for these projects can require enhanced
stormwater detention mad water quality standards to preserve existing runoff patterns and
water quality.

• State and National Environmental Polio, Acts. SEPA and NEPA provide stream
protectionby requiring analysis of project impacts to streams and by requiring mitigation of
adverse impacts.

• Stormwater Management Standards. Local stormwamr management standards are

designed to collect, detain, and treat stormwater runoff from urban areas and prevent
degradation of streams.

• Endangered Species Act. The listing of chinook salmon and bull trout under the
Endangered Species Act (ESA) provides additional protection to the streams. Review of

development projects orother watershed activities under the ESA is often necessaryto ensure
that habitat or water quality impacts are avoided in the estuarme mouths (where the listed
species could occur).

The above permits and other related environmental approvals (Ecology 1998b) help prevent
cumulative impacts to streams, waterquality, and aquatic habitat.
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5. WILDLIFE HABITATS

Wildlife habitat is defined as an area with an adequate combinmion of resources (e.g., food, cover,
water) and environmentalconditions (climate, suitable levels of pre___ or competitors, etc.) that
supportuse (i.e., survival and reproduction)by individuals of a given species. The types ofhabitat
resources and features that meeta species'biologicalneeds identifies the habitat niche a species
occupies.Aspecieshabitat niche is used to predict spe_es responses to past, present, and future land
uses of an area.

S.l WILDLIFE HABITAT TYPES

In the Miller andDes Moines _ watenheds, a numberof wildlife habitattypes are present The

present andpast (race 1936) habi*_t (as defined by Brown [1985] and Johnson and O'Neil [2001])
occurringin the STIA waxershed$arebriefly der_-n'bedbelow. Currenthabitats aremapped in Figure
7.

S.l.1 Upland Successional

Upland successional habitatsin the area(listed below) are various, due to the wide variety of human
disturbancesthathave occurredin the watersheds.

• Grass/forb stage. Generally this area consists of abandoned pastures and recently cleared
land. Shrubcommunities consisnng of blackberry(Rubus discolor) or Scots broom (CwLvus
scoparms) quickly replace it.

• Lowland shrub. Abandoned pasting, lawn areas, and other ¢listurbed sites generally
become domirt_ed by introduced blackberryand Scots broom shrubs. This stage can persist
for many years.

• Coniferous. All coniferous forests in the area are in early- to mid-stages of succession. The
larger tracts of this community type occur in the stream ravines or relatively steep slopes
bordering the Puget Sound shoreline. Some areas north and south of STIA that were
formerlydeveloped neighborhoods have an open overstory of native and non-native con/let
trees and an unde_m'y of blackberryand ornamental shrubs. Since 1936, large amounts of
thi_habitathave been replaced by development.

• Deciduous. Deciduous and mixed coniferous and deciduous forests occur scattered
throughoutthe area. They typically occur on steeper slopes, borderingwetland areas. Since
1936, large amounts of tiffs habitathave been developed.

5.1.2 Agricultural Habitats

Agriculturalhabitatshave been essentially abandoned, and agricuitura]lands have generally been
developed. Smaller areas have reverted to wetland or upland successional communities. ]n 1936,
plant communities in large portions of the watershed had been altered, and included the following
habitattypes:
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• Herbaceous cropland

• Orchard

• Unmowed, stable (i.e., pasture)

• Mowed, stable (i.e., hayfields)

5.1.3 Urban Habitats

Urban habitats in the watersheds have increased dram_cally since 1936, when urban areas were
almost absent.

• M_lyvegemted. This habitatconsists oflow-density r_idcntial areas wh_ maddiuonto
home sites, larger 3amls, lan_ areas, and small areas of undeveloped land provide
habitat.

• Moderately vegetated. This habitat type consists of medium-density residential
development.

• Poorly vegetated. This habitat type consists of high-density residential development,
commercial/retaildevelopment, etc.

5.1.4 Wetland and Aquatic Habitat

A variety of commonly r_ognized wetland habitatsarefound m the watersheds.

• Freshwater lake/pond. These habitats occurredinseveral locations. In the Des Moines
Creekwatershed, they are limited to the Northwest Pond (Wetland 28) areaand Bow Lake.
In the Miller Creekwatershed, they occur at Lake Burien, Arbor Lake, Tub Lake, Lake Reba,
andLoraLake. The areaof open water habitatappearsto have increased since 1936.

• Salt torah. There is no salt marsh habitatpresentineither watershed. Small amounts of
salt marsh habitat may have once occurred at the mouths of both Miller and Des Momes
Creeks.

• Shrub wetland. Many of the wetlands contain shrub wetland habitat. In the Miller Creek
basin, the largest areas occur in the Tub Lake area, the Lake Reba area, and in Wetland 43.
In the Des Moines CreekBasin, the largest areaof this habitat type occurs in the Northwest
Ponds and Bow Lake areas. The amount of shrubwetland habitatappearsto have increased
since 1936.

• Freshwater marsh. Little freshwater marsh was historically present, and little is present
today. Fringes of this habitat border the Northwest Pond area, Lake Reba and associated
wetlands, and ditches on the Vacca Farmsite.

• Bog. Tub Lake r_nams as a high-quality bog system. Peat mining has removed some bog
vegetation. Other wetland areas that may have once contained bog communities are Bow
Lake, Vacca Farm, and the Northwest Pond areas.

• Wet meadow. All wet meadow habitats in the watersheds are artificial. Seasonally
saturated areas of the Tyee Valley Golf Course, pomons of the Vacua Farm area, Wetland 22
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on the airfield, and several small wetlands in lawn or pasturewithin the acquisition area are
wet meadow habit=re.

• Forested wethmd. Historically, most vegetated wetland habitats were likely
wetlands. The largerareasof this habitatoccur in the Lake Reba wetland complex, Wetland
43, and Wetl_na 44 in the Mill_ Creek Wammhed. In the Des Moin_ Creek watershed, the
Im-gestareaLsoccur in Wetlmd 28 and Weflmxl 51. Tbe m'm of this habit_ type has in_
since 1936.

S.2 HISTORICAL CONDITIONS AND CHANGES IN HABITAT TYPES AND AREA
SINCE 1936

To provideACOE with informationon the watersheds as a whole, and on changes to wildlife habitat
thathave occurredover I_nc, additionalO.t. has been reviewed andorganized.

Available information on historical habitat conditions m the watersheds can be e_m_,_ from
ShapiroandAssooates (1994) (see Table 1 andFigures 2 through6), which evaluated historical land
use in a 27,650-a='e area(2.5 miles wide and 13 miles long) rectangle centered on STIA. The study
area is generally between 1_ Avenue South and 51_ Avenue South and between Alaska Smm and
304_hStreet South. While this ana]ysis is not specific to the waterr.hedsof conce_ it includes the
entireDes MoinesCreekwatershedanda portion OftheMillerCreekwatershed.Coupledwith
reviewofhistoricalaerialphotographs,itprovidesa basisfor_'dmmmg habitatcon_fionsinthe
watershedspriorto and immediately following STIA development.

In 1948, over 67 percent of the area was in open space. Evaluation of 1936 and 1948 aerial
photographsindicate the open space consists of agriculm_ lands, early succemonal forestland, and
farmedwetlands. Throughoutthe mosaic of habitat types, sca____edfarms andhomes are present, as
are a number of golf courses. Urban land uses present in the study area near STIA were generally
low- to medium-density residentialareas (about24 percent of the study area).

The impact of Master Plan Update development projects on vegetation and wildlife habitat was
evaluated in the Final Environmemal Impact Statement (FEIS) (FAA 1996) for the project. This
analysis included classifying and mapping wildlife habitats in the construction areas and vicinity
(totaling abom 6,600 acres of land)(Table 32).

The areas impacted by the project do not provide high-quality wildlife habitat for many wildlife
species (FAA 1996, 1997). Approximamly 300 of the roughly 700 acres are managed grasslands
associated with the airport operations area and a golf course, with relatively low habitat value for

most native wildlife communities. Approximately 80 acres are lower-quality shrub habitat typically
consisting of non-native Himalayan blackberry that provides limited habitat value to a small number
of animal species. The remaining areas of impact (early successional deciduous and coniferous
fom_) typically occur in former residential neighborhoods. In these areas, development has
eliminated native understory shrub and herbaceous vegetation, snags, downed logs, or other habitat
featuresthat reduces their suitability to wildlife. The forest understory is typically colomzed by non-
native plants (both the _ and herbaceous layers) and is fragraented by streets or more highly
developed areas that timber reduce their habitat suitability.
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T.__ 32. Tm_,.tt m vegetationud wildlifetmbJmt(fromFEISdam[FAA1996andh_ 2_1a])"

¥'_=_._n C!.__ F_n_ Area(Acres) Aii_ .-_ve 3 1.-e,_ Area(A_ez)'
ManagedGrassland 900 283
Gra.tthmd 142 57

253 83

De_lmm Forest 723 244
ConiferousForest 112 14
Wetlandsb

Forest 54 8.17
Shrub 54 2.98

Emergent 42 7.22
Urtm_(d_d_3'varies) 4. 320
• Valuesoveres_imm¢habitatmpac¢sduetoavoidm_eof wetlandsmBccrowAreas1and3.and_ _t mfl_

changesthatoccurasaresultofnnUgmion.
b WetlandvaluesarefromP_ (2001a).

5.3 WILDLIFE USE

Patterns of wildlife use in the study areaare expected to change with the changes in habitat types
availableto them, as shown by King County (1987), Raedeke (1988), and Penland (1984).

5.3.1 Amphibians and Reptiles

In west_n Washington, most amphibian and reptile species inhabit wetland and forested habitats,
with few, if any, species found in agriculturalor urban habitat types. In 1936 and 1948, considerable
foresflandhadbeenconvertedtoagriculun_use,andmostwetlandswerelargelyina.m'iculun_lland
uses.Theseareas(includingtheVacca]:arm,LakeReba,Wetland28,Wetlands43 and44 andBow
Lakewetlandcomplexes)arelargelyinagriculun-aluses,andtherefore,littleamphibianusewould
be expected.

During lateryears,some of these agriculturaluses were abandoned. Portions of wetlands were filled
(wetlands surroundingBow Lake)or converted to other uses (portionsof Wetland 28 were filled or
convertedto golf course uses) and do not provide significant amphibian habitat. However, in other
areaswhere agriculturaluses have been abandoned, portions oftbe Vacca ]:arm/Lake Reba wetlands
and most of Wetlands 43 and 44 have reverted to wetland plant communities and provide improved
habitatfor amphibians comparedto their 1936 condition.

5.3.2 Small Mammals

In 1936 and 1948, considerableforestlandhad been converted to agriculturaluse, and most wetlands
werelargelyinagriculturallanduses.Theseareas(includingtheVaccaFarm,LakeReba,Wetland
28,Wetlands43 and44,andBow Lakewetlandcomplexes)arclargelyinagriculturaluses,and
therefore,littlesmallmammal usewouldbeexpected.
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During lateryears, some of these agriculna'aluses were abandoned. Portionsof wetlands were filled
(wetlands surroundingBow Lake) or converted to otheruses (poraons of Wetland 28 we_ filled or
convened to golf course uses) and do not provide _i_cant small mammal habitat. However, in
other m'easwhere agri_Imral uses have been abandoned, pornous of the Vacua Fm-m/I._e Reba
wetlands and most of Wetlands 43 and 44 have reverted to wetland plant communities and provide
"m_rovedhabitatforsmall mammals comparedto their 1936 czmdition.

In western Washington, many small _ species inhabit wetland and forested habitat.
Agri_lna'al and urbanhabium contain fewer spe_es than are found in natural habitats. Thus, as
timberharvest,farming,and urbandevelopment have occtm-ed, the habitatfor many species of small
mammals has decreasedor been • "lunmaxed.

In addition to habitat loss, mobility of small mmmuds is decreased by fragmentationof habitats. I_
the Miller and Des Moines Creekwatersheds, fragmenm6onhas occurred through commercial and
residential development, and by highway developmenL Dev©lopmmt ]ms isola_ wetland habitats
from other natural areas, wh/ch could reduce the overall habitat value and species diversity.
Likewise, highways crossing wetlands (i.e., SR 509 crossing Wetlands 44 and 43 and SR 518
separa_g Vacca Farm and Lake Reba fi-omother undeveloped m-easto the north [including Tub
Lake]) fragmentsa larger sy=em, which reduces the overall habitat value for some small mammal
species.

A numberof smallmammals in Washingtonpreferfr_hwn_ wetlandand aquatichabitats.
Historically, in the Miller, Walker, and Des Momes Creek watersheds, these could have included

Northernwatershrew, beaver, Richardson's vole, muskrat,mink and river Otter. ]Vlil]er, Walker,
and Des Moines Creeks and several associated wetlands provide potential habitat for beaver and
muskrat.

5.3.3 Large Mammals

Prior to sc_ernenl, large mammals expected to occur in the area would have included coyote, red
fox, mountain lion, bobcat, elk, mule deer, and black bear. By 1936, given the extent of agriculture
in the area, the extent of deforestation,distance fi'om the foothills of the Cascades, and past and on-
going hunting pressure,mountain lion, elk, and black bear could have been extirpatedfrom the area.
In the present condition, these species would not be expected to occur m the watersheds, and habitat
for other species would be much reduced. Only coyote and red fox would be expected to occur in
the less-developed urbanhabitats.

5.3.4 Birds

Bird life m the Miller and Des Momes Creek watershedsis expected to be diverse (Table 33), and to
_fi.e_j the v,ari.e_.yof w_land, upland,and shoreline habitatspresent. Because of their mobility, even

_hemwg_e_,shu_a_ex_en_e_= _h_bo_uneda_mt areas avs/lable to bird populauons using

Bird use of urban Puget Sound environments (including wetlands) is documented by Gavareski
(1976), King County (1987), M/Uigan (1985), Norman 0998), Pen]and (1984), and Richter and
Azous (200]). Many migratory(andresident) birdsdi_ widely and use urban habitat for
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Table 33. Bird species reported mar SeaUi_Tscoma International Airport fFAA 1996), in wildlife sm-ve_, at
Dumas Bay (Norman 1g98), and in the Kent Cln'mmas Bird Count area (Audubon Society 2001).

Common Name S'FIA MPI.?*EIS Dumas Bay Christm_ Bird Count

Red-timm_ loon No Yes Ya

Pacific loon No Ya Ya

C,mmmu loon No Yes Yes

Pied-billed gn_be Yes Yes Yes

Horned _m_be No Yes Yes

P,_d-necked grebe No Yes Yes

FJnsd grebe No Yes Yes

Wesmn grebe No Yes Yu

Double-cresm_ cormorant No Yes Yes

Bzmxffs ¢ormonmt No Yes Yes

Pelagic cmmorant No Yes Yes

Amermm binem No No No

Gnat blue heron Yes yes yes

Cneen heron No Yes Yes

T_ycu_ swan No No Yes

Great white-fi'onmd goose No No yes

Snow goose No Yes Yes

Black h,nmt No yes y_

Canada goose yes yes yes

Wood duck Yes No yes

Green-winged teal Yes Yes Yes

lVlalh.rd Yes yes yes

Northern pmtail No yes y_

C_m_non _ No yes Yes
North=mshoveler' No Yes yes

Gadwall yes yes yes

Eurasian w_geon No Yes yes

American wigeon Yes Yes yes

Canvasback No Yes yes

Redhead No No yes

Ring-necked duck No No yes

C-rearerscaup No yes yes

Lesser scaup No Yes Yes

Harlequinduck No No yes

Black scorer No Yes yes

Surfscorer No Yes yes

White-winged scorn No Yes Yes

Co_uuon goldeneye No Yes Yes
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Table 33. Bird species reported near SeattJe-Tacoma Internstional Airport (FAA 1996), in wildlife surve_ at
Dumas Bay (Norman 1998), and in tbe Kent Christmas Bird Count area (Audubon Society 2001)
(conetaued).

Com_o_n l_Inm_ STIA MPU* EIS Dumas Bay C3lristnms Bird Count

l_'row's gol_ Yes Yes Yes

Bum_ No Yes Ya

Hooded m_ganr_ No Yes Yes

Commm_ _ Yes Yes Yes

_ No Yes Yes

Ruddy _ No Yes Yes

Osprey No Yes Yes

eagle Y_ Yes Yes

Nontm_ harrier Yes No Yes

Sharp._h_rm_dhawk Yes Yes Yes

Coop_s hawk Yes Yes Yes

Northern goshawk No No Yes

R_U_¢I hawk Yes Yes Yes

R_ugh-leggedhswk No Yes Yes

Swamson's hawk No" No No

Am_can kestrel No Historic Yes

Merlin No Yes Yes

Peregnne falcon No Yes Yes

Ring-necked pheasant No Historic Yes

Ruffedgrouse No Historic Yes

California quail No Yes Yes

Vixgima rail No Historic Yes

Sofa No Historic Yes

American coot No Yes Yea

Black-i:mlliedplover No Yes Yes

Senxpa]matedplov_ No Yes No

Killdeer Yes Yes Yes

Greater yenowlegs No Yes Yes

Lessen"yellowlegs No No (Expected) No

SpottedsandptpeT No Yes Yes

Black turn.one No No (Expected) Yes

Western sandpiper No Yes Yes

sandpiper No Yes Yes

Dunlin No Yes Yes

Sanderling No Yes No

Long-billed dowiu:her No No fF.xpected) Yes

Short-billed dowitcher No Yes No

Common snipe No Yes Yes

Whimhrel No No No
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Table 33. Bird _ r_pormd near $eaUle-Tacoma International Airport (FAA 1996), in wildlife surveys at
Dumu Bray_ormam 1995_, and _ the Kent CJmudmm_Bird Couml area (AUdUbOn SocieD" 2001)
(continued).

i

Common Name STIA MPU* EIS Dumas _ ChrimummsBird Count

Parade jaegar No Yes No

Mew gull No Yes Yes

Ring-billed gull No Yes Yes

C,aiifemia gull No Yes Yes

Hen.lag gull No Yes Yes

Thayer'sgull No Yes Yes

Wesm_ gull No Yes Yes

Ghucou_wiz_ed gull Yes Yes Yes

Glaucousx western gull No Yes Yes

Gull sp. No Yes Yes

Hem'man'sgull No Yes Yes

Caspian tern No Yes No

Common m'n No Yes No

Conmmn mnrre No Yes Yes

Pigeon guillemot No Yes Yes

Marbled nmrrelet No Yes Yes

RJ_oc=-os auldet No Yes yes

Band-roiled pigeon Yes Yes Yes

Rock dove Yes Yes Yes

Mourning dove No Historic yes

Common barn-owl No Yes Yes

Western scr_ch-owl No yes yes

Grea_homed owl Yes Yes Yes

Northernpygmy-owl No No Yes

Snowy owl No' No No

Short-eared owl No No yes

Northm-nsaw-whetowl No Yes Yes

Anna's hummingbird No Yes Yes

Rufoushummingbird No Yes No

Black swift No' No No

Conmmn mgh_hawk No' No No

Belted ki_sher Yes Yes Yes

Downy woodpecker Yes Yes yes

Hairy woodpecker Yes Yes Yes

Northernflicker Yes Yes Yes

P/leafedwoodpecker Yes Yes yes

Red-breastedsapsucker No Yes Yes

Willow flycatcher No Yes No

Pacific-sloimflyrmr.her No yes No
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Tsble X3. Bird species reported near Sesttie-Tseoms Internstiomd Airport (FAA 1996), in wildlife surv ._ at
Duress Bty (Norman 1998), and in the Kent Cbristnms Bird Count sires (Audubon Society 2001)
(continued).

Common Name STIA MPU* EIS Dumas Bay Christmas Bird Count

Ohvc-sid_ flyr_._ Yes Yes No

Tree swallow Yes Yes No

Violet-greenswallow No Yes No

Purple_ No Yes No

Nm'llz_rough-wingedswallow No Yes No

Barnswallow Yes Yes No

Cliffswallow No Yes No

Bank t,wsllow No" No No

Horned lark No* No No

Stelle@sjay Yes Yes Yes

Common raven No Ym Yes

Black-capped chickadee Yes Yes Yes

Mountain chickadee No Yes Yes

Chesmut-backed chickadee No Yes Yes

Bush_ Yes Yes Yes

Red.4mms_ mxthatch Yes Yes Yes

W'him.breasmdnu1_lr.h No Historic No

Brown creeper Yes Yes Yes

Bewick's wren Yes Yes Yes

Winter wren Yes Yes Yes

Marshwren No Yes Yes

Americandipper No Yes Yes

Golden.crownedkmglet No Yes Yes

Ruby-crownedkinglet No Yes Yes

Hermit thrush No Yes Yes

American robin Yes Yes Yes

Varied thrush No Yes Yes

Swain.son'sthrush No Yes No

Towmend'ssolimm_ No Yes No

American pipit No Yes Yes

Cedarwaxwing No Yes Yes

Northernshrike No Yes Yes

European starling Yes Yes Yes

Wesmm werbling-vireo No Yes No

Soliuuy vireo No Historic No

Hutm_'svireo No Yes Yes

Orange.crowned warbler Yes Yes Yes

Nashville wmbl_- No Yes No

Yellow warbler Yes Yes No
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Table :33. Bird species reported near Sesttle-Taeoma International Airport (FAA 1996). in wildlife surve._ at
Dumas Bay (Norman 1998), Dd in the Kent Christmas Bird Count ares (Audubon Socievy 2001)
(eon_umued).

Common Nlun_ _ MPU* E_ _ Blny Chril_m_ Bird Count

Black-throated gray warbler No Yes No

yellowfln=a_ No Yes Yes

Towmend'swarbler No Yes Yes

A,,_,,h_m's warbler No Yes Yes

_y's warbler No Yes No

Wilson'swarbler No Yes No

Bhr.k-_ grosbeak No Yes No

W_m'n _ No Ym No

_mwh_ Ym Yes Yes

Ru.mcbtmling No No Yes

Vesperqmn'mw No No Yes

Anmic.antreesparrow No No Yes

Savlmmth_w No Historic Yes

Foxslm_w No Yes Yes

Songsparrow Yes Yes Yes

Lincoln's splm_w No No _) Yes

Swamp sparrow No No Yes

,. Whim-tlmmtedspan_w No No Yes

Golchm-crown_lsparrow No Yes Yes

Whim-crowmzi sparrow Yes Yes Yes

Harris'sparrow No No Yes

Dark eyed junco Yes Yes Yes

Red-wingedblackbird No Yes Yes

Westernmeadowlark No No Yes

Brewer's blackbird No No Yes

Bmwn-imaded cowbird No ' Yes Yes

Purplefinch No Yes Yes

House finch No Yes Yes

Red crossbill No Yes Yes

Pinesiskin No Yes Yes

American goldfinch Yes Yes Yes

Evening grosbeak No Yes Yes

House sparrow Yes Yes Yes

' This _.,_ci_shasbeenreportedassalvagedontheSTIA an'field.

* MPU" Mast=r Plan Updam.
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breed/rig,fora_g, and as misr_ion corridors. The _ =no,_ of_,_Sin_l urban habitat s-u/table
for use by _-_1_ng birds will ren_ following Mas_ Plan _ project developmm_. Since
urban habitatss_milarto those being elimlnm_l are common iv,Puget Sound and the STIA vicinity,
sign/ficant impacts on the regionalpopula_ of birds are unlikely. The m-caof habitat available to
bird life near STIA includes, at a mmi_, that habitatoccurring within the Miller and Des Moines
Creekwatersheds, aswell as nearby areassuch as the adjacentPuget Sound _eds of WRIA
9 (Table34).

Table 34. Cnrreat land uses in the WRIA 9 Puget Sound _d_-walm4ted_.

Iamd CoverVem_tiun Area(Mi=) Area(Acres) % Wa_
& _ 5.97 3818.13 6.29

][_e Rock/Ccm_t_ 0.24 156.41 0.26

City Cemer, lachamal 3.21 2054.80 3.38

Receatly Cleared 0.33 208.52 0.34

High-Demity _ 19.52 12493.81 20.57

Subtotal 29.27 18731.67 30.84

Low/Medinm Density Rmidential 11.18 7.154.25 11.78

Conifer - Early 0.05 32.05 0.05

Conifer - Mature 0.00 0.00 0.00

Conifer - Middle 0.02 15.30 0.03

Deciduous Forest 3.7"/ 2412.09 3.97

Mixed Forest 1.28 817.56 1.35

Shrub 0.45 285.07 0.47

Grass - Brown 1.20 765.24 1.26

Grass - Green 0.48 307.03 031

Open Water 0.34 215.56 0.35

Subtotal 18. 77 12.004.15 19. 77

TOTAL 48.025 30.735.82 100

Note: Land uses listed in bold are landuses that are considered to provide low (residenual and grass) to moderate or
high (_nainmg types) habitatvalue to wildlife.

Detailed information regardingbird species of concern (Norman 2001) that use upland habitats are
discussed below and in FAA (1997). All species would be expected to use the wetland, upland, and
riparianhabitatprotectedin both the on- and off-site mitigation areas.

• Band-tailed pigeon. Although the band-tailed pigeon is in decline, the main threat to the
species appears to be habitat loss and direct human-cansed mortality in Central America
(Audubon Society 2001). In urbanparks and gardensin western Washington, the species is
actually becoming more common (Audubon Society 2001). Consequently, loss of habitat
due to the proposed action is not expected to significantly affect the species populations.
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• Belted kingfisher. Belted kingfishers use wetland habitats w/th open water components.
Wetlands that will be impacted by the Master Plan Update improv=nm_ts do not provide
suitable kingfisherhabitat. Mitigation at Lora Lake and m Auburn could improve habitat for
thisspeci=.

• Pfleamd woodpecker.As smuxlinAppendixM of theFEIS (FAA 1996), pileated
woodpeckers have been observed in the _'oximamly 187-acre deciduous forest in the
camu-alportion of the south borrow areas. Under the proposed action, some of this forested
area would be removed. Loss of this acreage will not have a significant effect on pileated
woodpecke_ regionally, as large tracts of thedrpreferred habitat, mature coniferous forests,
will be unaffecmd.

• Barn swallow, tree swallow, cliff swallow, willow flycatcher, black-capped chickadee,
bushY, ornnge-crowned warbler, song sparrow, white.crowned sparrow, black-headed
grosbeak, V¢ilson's warbler, American goldfmch. These species are all common m
suburbanenvironments. Abundm_habitat outside of the project area will remain for these
species following consmlcfion of Master Plan Update projects, because the birds are widely
distributed in urban and non-urbanm_as throughoutPuget Sound.

• Swainson's thrush. This species occurs in conifc_us and mixed forests with dense
undergrowth. The majorityof the acreage impactedby the proposed action does not contain
adequate cover to provide habitat for the species. Habitat in the project area that will be
impacted contains marginalnesting habitat for this species, and these areas are most likely
used for foraginghabitatduring migrauon. Remaining habitat in nearby areasoutside of the
project areawill provide foraging habitat. Suitable Swainson's thrush nesting habitat in the
low-elevation coniferous forests of western Washington will be unaffected.

• Hutton's vireo. This species is a resident of mixed forests with evergreens and oaks, with
moderate to dense canopy cover (Davis 1995). Most of the habitat impacted by the Master
Plan Update projects does not contain adequate canopy cover to provide habitat for the
species. Because only a small amount of marginal Hutton's vireo habitat will be impacted by
the proposed action, the project will not have a significant affect on the species.

• Sharp-shinned hawk and Cooper's hawk. Loss of forest represents loss of habitat for
these species. However, forest types impacted under the proposed action (i.e., young,
deciduous forest) are relatively common in the Puget Sound region, and adequate habitat
outside the project areawill remain for these species.

• Northern harrier, American kestrel and western meadowlark. Harriers, kestrels, and
meadowlarks prefer open habitats. Approximately two-thirds of the existing unmanaged
grassland habitat will remain upon completion of the proposed action. Although some
existingmanagedgrasslandwillbeimpacted,thetotalacreageofmanagedgrasslandswill
increaseoverall(duetocreauonofnew managedgrasslandareas).

• Common nighthmvk.Thisspeciesnestsm openareasand foragesina widevarietyof
habitats(Csutietal.1997).By increasingtheamountof openhabitat,theprojectwill
increasetheamountofnighthawknestinghabitat.Some lossofforaginghabitatwilloccur
whereareasarepavedandsimilarlydeveloped.However,giventhewidevarietyofforaging
habitat that this species will use, foraging habitat is not expected to be a limiting factor for
thisspecies,andotherhabitatinsurroundingareaswillremainasforagingareas.
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• Vaux's swift. This species uses a wide variety of habitatswhere suitable cavities (i.e., dead
trees, chimneys) are available (Smith et al. 1997). Removal of trees and abandoned homes
(with chimneys) win reduce available cavities for this species, although remaining lrees
within andnearthe project site will continue to provide cavities for the species.

• Streaked homed lark. This species has been extirpatedfrommost of the Puget Trough, and
no breedingrecordsfor the species arepreu=t in the projectvicinity (Smith maL 1997). Use
of the projectareais likely limited to occasional fly-o,,,e_ andstop-ovm,sduringmigration.

Richter and Azous (2001) report on bird use in a variety of urban, subufom_ and rur_ wetlands in
King County, Washington. They report 90 species of birds as occmring in the wetlands. With the
exception ofwau:r birds, the avifaunawas generally foundto be an eXTra.on of the adjacentupland
laura.

The poumfial forwetland fill to impact birdsis mo_ significm_ for those species with narrow habitat
requir_mcmts,particularlyfor those species resuicu_dto wetland habitat types. Using the vm_tilfly
truing9, the poumtial for the Master Plan Update projects to hnpact birds Klzp_ to $pecinliT_d

wetland habiuas was considered. Species with versatility ratings of less than 15 are listed in Table
35. Also listedare thepotential habitatsfor these species m wetlands located near STIA, and for the
mitigation site in Auburn. While fill of several wetlands will impact habitatused by several species
of these birds, replacementhabitatwill be consm_-ted in Auburn. With the exception of waterfowl,
on-site wetlandmitigationwould also providehabitatsuitable foruse by most species.

9 V ..... . . . . .

ersaul_raungLSanindicatorofthesemmvnyofwildlifespeciesmhabmtlossorchange.Theramlgis basedon the
sum of primary and secondary habims that a species uses for feedingor breeding.Species with versatile, nnmgs of 15 or
less are considered to have low venatility raung, raUngs between 16 and 28 are modentte, and ranngs greater than 29 areh_A
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TaMe 35. Potenlmd use of wetlands near Seattle-Tacoma International Airport by bird species with low habitat
versatility, ratings'.

Potential Habitat in

Bird S_'-- i_b Ve _rsafllity Rstin[_ STIA Wetlands c Habitat in Auburn
Marsh wren 8 A1 d,28, 43 Emergent

Common yeilowthroat 8 AI, 28, 43 Emergent

Red-winged blackbird I1 A1, 28, 43 Emergem
Great blue heron 14 A1, 28, 43, 18. and 37 Emergent/Open Water

Mallard 10 A1.28, 43, 18. and 37, Emergent Open Water
Farmed Wetlands

Belted kingfisher - A1, 28, 43, 18, and 37 Open Water

Virginia rail 10 AI, 28, 43 Emergent
Pied-billed grebe - Ions Lake, 28 Open Water

House sparrow - Various Not Present
Killdeer 4 Farmed Wetlands Emergent

Gadwan 10 A1, 28, 43 Open Water

Canada geese 8 A1, 28, 43. Farmed Emergent/Open Water
Wetlands

Hooded merganser 12 Not present Open Water
Oreen heron 6 43 Emergent

Sofa I0 43 Emergent

Glaucous-winged gull - AI, 28 Open Wazer

Red-eyed vireo 10 18, 37, 28, 43, 44 Forested/Shrub/Buffer
Blue-winged teal 10 A1, 28.43 Open Water

Caspian tern - Not Present Not Present
Americancoot I0 AI.28 Open Water

• Versmilizy mnngs refer to the sum of the numberof plant connnumUes or stand condiuons used for breeding and
feeding by a species (Brown 1985). A low versa_hw rang (less than 15) indicates a more specmhzed specses that
may requirespecial habizazor management actions to maintain it in an area. Other spectes found in King County
wetlands are adaptedto a wide vanew of wedand and non-wetL3ndhabitats. A "- '"means the species was not
assigned a ranng by Brown (1985).

b Species listed are those species with low versatiliW ratings (Brown 1985) that occur in one or more of 19 wetlands
studied in King CounW (Richter and Azous 2001). Wetlands in this study averaged 10.29 acres m szze and were
located m urban,suburban, and rural landuse areas.

c Bold lenenng indicates that project nnpacts to specific areas of stumble habitat for these species may occur through
consu'uctionof Mas_ Plan Update improvements or nnugauon.

d Inzpactsto emergent habitat m Wetland AI occur from project falLsccam relocanon, and mlngation.
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6. SUMMARY

This analysis has documented changes to land use, wetlands, streams, and wildlife habitats m the
Mille="and Des Moines Creek watersheds for the purpose of determining cumulative effects. The
findings arestmmtarized in Table 36.

While large changes in land use have occurred in the watersheds that have impacted streams,
wetlands, and wildlife habitat, it appears that the most substantial changes have occurred prior to
airport development. These changes /ncluded clearing old-growth forest and development of
agriculture lends at the time of settlemmt (late 1800s and early 1900s). More recently, the
developmentof forest and aoicdtum] lands for residential,commercial,andt,=_'mfion (roads
and aixport uses) ficilities has conlinued to _ slxeam, wetland, and wildlife habita= m the
watez_eds. Most of this development occurred without environmental mitigation and has
contributedto cumulative losses of wetland, stream,andhabitatresources.

The development of STIA has contn'butedto wetland, strea_ and habitat impacts at levels that
appearpropomonate to oth_ developmmt that has occurred in the watershed. While the large
footprint associated with the development of airportfacilities (primarily between 1946 and 1972)
resulted in wetland loss and =ream modifications, such losses were also common to many of the
private- and public-sector development projects that occurred prior to the establishment of
environmentalregulations. The need for large buffers as pan of noise remedy programs near STIA
has resultedin purchaseof wetlandsassociated with agriculturalandresidential laud uses by the Port.
The removal of these land uses has resulted m the revegetation and preservationof several wetland
areas.

The historical impacts to wetlands, streams, andwildlife habitatare typical for urban areas m King
County (Azous and Homer 2001). Clearing of forestland to accommodate agricultural uses has
occurred throughout the Puget Sound region. As has occurred in the Miller, Walker, and Des
Moines Creek watersheds, the development of agriculture in the region routinely included the
modification of wetlands, soil drainage, and stream channel conditions to improve land for crop
production. Conversion of forest and agricultural lands to urban useshas occun'ed throughout the
Seattle-Tacomam_a-opolitanareas. These conversions have included wetland fillmg_stream channel
modification, watershed hydrology modification, and wildlife habitat loss. In the Miller, Walker.
andDe=MoinesCreekwatershcch,these impacts have been similar to otherlocalities.The impacts
in thesewatershedshavebeenlessseverethanin manyareas(i.e., wetlandandtidelandfilling at the
mouthsof thePuyal]up,DuwamJsh,andSnohomi_Rivers,orwetlandill] andsu'¢amcharmelization
for commegcialdevelopmentm thelowerGreenRiver Valley).

CmTentandfuturedevelopment(includingthe STIA MasterPlanUpdateactions)mustcomplywith
a varietyofenvironmentalregulationsaffectingwetlands,streams,andhabitat.Theseregulations
and substantial mitigation requirements reduce the pot_daJ that additional cumulative impacts
would occur. For the Master Plan Update projects, wetland, sueam, and hydrologic mitigation
improves wetland and stream functions by enhancing wetlands and streams, and by rem_fittmg
previous development lacking stormwatcrqualityand quantity controls to meet current standards.
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APPENDIXA

KING COUNTY SOIL SURVEY - 1952
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