
Parametrix,Inc. consu,a.,sinEngineering andEnvironmentalSciences
5808 Lake WashingtonBlvd.NE,Suite200, Kirkland,WA 98033-7350
425-822-8880 • Fax:425-889-8808

TRANSMITTAL FORM

To: Muffy Walker Date: October 26, 2001
P.O. Box3755 (98124-3375) ProjectNumber: 556-2912-001-03
U.S. Army Corps of Engineers ProjectName: STIA MPU
4735 E. Marginal Way S. Natural Resource
Seattle, Washington 98134-2385 Mitigation

We are transmitting the following materials:

Responses to ACOE request for additional information.

Comments:

Attached is the informationyou requested of the Port over the past several weeks.

Please call if you have any questions.

These are: [-'1PER YOUR REQUEST Sent Via: [] U.S. MAIL
[] FORYOUR INFORMATION [] COURIER
[] FOR YOUR REVIEW AND APPROVAL [] EXPRESS OVERNIGHT
[] FOR YOUR FILES [] OTHER - INTEROFFICE
[] FOR YOUR ACTION [] HAND DELIVERY/PICK UP

Sincerely, cc: Elizabeth Leavitt, Port of Seattle

AR 026216
Quali_j Service Through Employee Ownership
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LAND USE IMPACTS

Miller Embankment MPU Project Totals

Coniferous Forest 0.0 Coniferous Forest 0.4
Deciduous Forest 55.4 Deciduous Forest 154.4

Mixed Forest 6.3 Mixed Forest 11.6
Shrub 9.1 Shrub 28.2

Grass 13.4 - Grass 46.2
Medium Intensity Development 43.1 Medium Intensity Development 72.7
Low Intensity Development 73.2 Low Intensity Development 139.1

High Intensity Development 2.5 High Intensity Development 4.8
Recently Cleared 2.2 Recently Cleared 7.9

Bare Ground/Asphalt/Concrete 6.5 Bare Ground/Asphalt/Concrete 16.1
Water 0.0 Water 0.0

205.1 TOTAL 481.4

Walker Embankment
Coniferous Forest 0

Deciduous Forest 6. I
Shrub O.6
Grass 0.3

Low Intensity Development 9.8
Medium Intensity Development 5.8
High Intensity Development 0.4
Mixed Forest 0.3

Recently Cleared 0.0

Bare Ground/AsphalffConerete 0.4
Water 0.0

23.6

Des Moines Borrow I Borrow 3 Borrow 4 SASA Sub-Total

Coniferous Forest 0.0 0.2 0.3 0.0 0.4

Deciduous Forest 40.0 12.9 20.0 20.2 93.0

Mixed Forest 1.9 2.4 0.3 0.2 4. 7

Shrub 10.9 1.1 0.8 6.1 18.9

Grass 3.1 0.0 2.0 17.8 23.0

Medium Intensity Development 9.0 2.9 0.0 11.9 23. 7
Low Intensity Development 24.5 0.2 6.6 34.3 65.6

High Intensity Development 0.0 0.0 0.0 2.0 2.0

Recently Cleared 0.0 0.0 5.7 0.0 £ 7

Bare Ground/Asphalt/Concrete 0.0 0.0 0,0 9.3 9.3

Water 92 92 0.0 0.0 0_0

Total 89.3 19.7 35.6 92.4 236.9

AR 026221
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Responses to Corps of Engineers' Questions - September 20, 2001

Item Topic Response

1, 8 Temporary Impacts The temporary impacts and alterations to wetlands at the Auburn mitigation
to wetlands at site are mapped on Sheet 33 of 38 in the Public Notice - (October 25' 2000).
Auburn

The impacts to the areas mapped are as follows:
Permanent wetland
alterations at Area I: The 1.55 acres of wetland are impacted from construction of the
Auburn off-site temporary construction road. This road would cross reed-canary

grass dominated and other and other emergent wetlands dominated by non-
native grasses. The road could be in place for up to 50 months. The cross
section of this road is shown on Sheet C8 of Appendix E of the NR.MP.
Sections 7.4.4.1 and 7.4.9.7 of the NILMP identify how the road will be

removed and revegetated.

Area 2: The 0.05 acres of wetland would be impacted from construction of
the outlet channel that connects the wetland to adjacent ditch systems.

Emergent wedands dominated by non-native pasture grasses would be
excavated and incorporated into the channel that drains the wetland. The
bottom of the channel would contain wetland hydrology and be hydroseeded

with emergent wetland grass species. The area of impact is also shown on
Sheet C5 of Appendix E of the lxqLMP. The profile of the ditch, near the
wetlands is shown on Sheet C8. The hydroseed mix for revegetation this

area is given on Table 7.3-2. Of the NKMP.

Area 3: Temporary impacts in this area (2.46 acres) result from on-site
constructionaccessroads and staging areas. These occur in emergent
wedandsdominatedby reed canarygrassandother non-nativegrasses.The
staging is necessaryfor the stockpiling and mixing of topsoil,construction
offices, vehicle parldng, storageof plauts, and other consttuction related
activities. Much of this area would be restored to wetlands following about ,

30 months, but the portions used for to stage planting operations would be in
place for up to 50 months.

Area 4, 5, 6, and 8 (4.06 acres): These areas of existing emergent wetland
dominated by non-native pasture grasses would be excavated to create
forest, shrub, and emergent wetlands.

Areas 7, 9, and 10 (0.12 acres) These areas would be permanently
impacted by construction of permanent access roads to the site. The area is
included in the permanent impacts of the project (see Table 3,1-3 of the

NRMI').
Watershed Data Approximate percent of Port owned property in the affected watersheds is as

follows:

Miller- 13.7%
Walker- 14.5%
Des Molnes - 38.5%

These areas are approximate, and do not include some land that is not
subject to MPU improvements (north end properties, portions the golf

course, property west of Des Moines Memorial Drive, or land in Green
g/ver basin).

• Parametrix, lnc. Page 1 o.[4 October 26, 2001
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Item Topic Response

Areas of wetland fill ' Excavation of floodplain as part of mitigation would remove about 1.0 acre
and excavation at of peat soil. The mitigation at Vacca Farm and the Lora Lake would restore
Vacca Farm peat areas by removing inorganic fill and exposing buried peat. About 0.9

acresofburiedpeatwouldbeexposedaspartofgradingthefloodplain,and

about1 acreof buriedpeatwould be exposedas partof restoringthe
shorelineofLoraLake.Ihaveattachedadraftmap illustratingthisanalysis.

Ibelievethatassignificantaswherethepeatisorisnot,istheecological
conditionof thepeatand the wetlandsitsupports.In thisregard,the

mitigationrestorespeat-formingprocessesto farmed areasthatmay

currentlyexperiencean annualnetlossof peatbecauseoxidationrates
exceedtheannualcontn'butionofplantbiomass.

4 Changesinforest ThisinformatiOn(alsoprovidedtoMuffylastweek)isattached.Ihave.also

coverinthe attachedcopiesof 1980aerialphotographsoftheBorrowSiteIand 3 that
watersheds, showthelargeamountsofresidentialdevelopmentintheareasatthattime.

5. Impervious surface Approximately 4.7 acres of new impervious area is attributable to the
at the TRACON TRACON project.
Facility

6 Miller Creek The designated riparian wetlands axe listed in Table 3.1-4, and total about
Riparian Wetlands 3.41 acres. The remaining portions of Wetlands 18, 37, all wetlands in the

VaccaFarm area,priorconvertedcroplandintheVacca Farm areaand

wetlandson theNurserysitearealsoripariantoMillerCreek.Excludingthe
nurserysiteand thenew wetlandareasaroundLoraLake (datawillbe

providedata futuredate),theriparianwetlandsinmitigationareastotal

- 15.67acres.AlloftheMillerCreekriparianwetlandsonPortPropertyare
includedinmitigationprojects.

Alloftheriparianwetlandacreagewillbe improvedbythevariousactivities
describedintheNRMP. Typically,theseincluderemovingexistinghomes,
driveways,lawns,etc.from thewetlandsand buffersand plantingwith

nativetreeandshrubspecies.
7 StorrnwatcrfacilitiesA tableofthenew stormwaterfacilitiesisattached.

Thereare5 vaults,1pond,and 2 pond/vaultcombinationfacilitiesinthe
MillerCreekbasin.ThereisIpondintheWalkerCreekbasin.Thereare
onepondand4 vaultsintheDes MoinesCreekbasin.

Infiltrationisusedin2 facilitiesintheMillerCreekbasin.

The potentialforindirectimpactstoWetland39 isidentifiedand discussed
intheFunctionalAssessmentreport(page4-66and4-67).About0.06acres

of potentialindirectimpactwas identified.And modificationsto the

dischargeorificesofPond D havebeen made to supplementtheground
waterhydrologythatwould be expectedtocontinueto supportwetland

hydrology. Finally,wetlandmonitoringisproposed,and if wetland

hydrologysufficienttosupporttheexistingwetlandvegetationand hydric
soilconditionswerenotpresent_continscncyactionswouldbe implemented.

AR 026223
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8 Auburn wetland This issue is partially addressed in item I above. The 5.28 acres of
modifications, wetland subjected to these long-term beneficial modifications refer to the

emergent wetlands on the site that are graded to a new elevation and
replaced with a new wetland type (shrub_ forest, and emergent wetlands).
Other wetlands (9.13 acres) are converted from emergent to forested
wetlands without grading, but these too would be long term and beneficial
changes to wetlands. The dist/fiction between these actions was made
simply to identify that grading and earthwork were to occur in portions of
existing wetlands. ,o,

9 Impacts at mitigation All wetlands subjected to the various mitigation activities (such as
sites grading, planting, invasive species control, irrigation systems, soft

amendments, etc.) are listed in Table 3.1-4 of the NtLMP as being
subjected to temporary impacts as a remit of mitigation. Those that
include placement of ftll or substantial grading (18.85 acre) are separated
from the minor enhancement activities (21.64 acres).

10 Restoration and Removing lawns, residential development, driveways, farming, and all the
enhancement in the other human disturbance factors from wetlands and buffers, coupled with
Miller Creek Buffer the proposed revegetation with native phnts is considered restoration.

This work and the ecological lift it provides to wetlands, Miller Creek,
wetland buffers, and stream buffers is substantial and it restores key
factors that drive ecosystem functions. The mitigation propesedby the
Port reverses land uses and human activities that COE programs consider
destructive. As a whole, this reversal is better characterized by the term
'_estoration" (meaning to give back to a former or normal condition)
versus "enhancement" (meaning to make greater; heighten, improve,

augment). ',. ._
'L

The COE's criteria for wetland enhancement versus wetland restoration
should not be used to diminish the ecological benefits to the 1.7 miles of
creek and over 15 acres of wetland that are subject to this mitigation. I'm
not aware of any COE published definitions that distinguish buffer
restoration or stream restoration from buffer or stream enhancement, and I
believe for these elements of the mitigation, the term "restoration" is also

appropriate.
11 Stormwater models The model used to calculate stormwater impacts at the airport is HSPF,

reliability which is a continuous hydrologic simulation model. The model evaluatas
the movement of water in mass balance calculations (water enters the

system from precipitation and exits as runoff, groundwater, evaporation or
transpiration). All water is accounted for in the model. The model has
been cahq_rated against actual flow data to determine how the input water
(precipitation) is divided between the outflow components. King County
and Ecology have approved the calibration; and it meets scientific
standards for stormwater management-

Model calibration focuses on matching various characteristics of the

hydrograph with flow data. Experts using HSPF adjust model parameters
to make the "best fit" of several flow components, such as hydrograph
volume, peak flow magnitude, base flow, and peak flow recession. Thus,
there is no "error margin", only a best fit allocation of the water mass
balance. In the case of STIA, the calibration represents the professional
expertise of hydrologists who reviewed and established the calibratioft
parameters. Independent reviewers determined that these fall within
typical and acceptable ranges given the specific local conditions.

Stormwater modeling also compares existing runoff conditions with future

Parametrix, Inc. Page 3 of 4 October 26, 2001
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Q

runoffconditions.The relativedifferencesbetweentheexistingconditions
modelsimulationand thefutureconditionsmodel simulationdetermines

theamountofstormwatermitigation(suchaspeakfloworlow flow)that
isrequired.Sincetherelativedifferencegenerallydrivesthemitigation
requirements,and thedifferencesaredependenton thewell-understood

changesina sub-basin(i.e.thechangesinlanduseand imperviousarea)
therelativedifferencesareaccuratelymodeled. Potentialuncertainties

remain unchanged.

There are several conservative assumptions that have been made to
determine appropriate mitigation for peak flow and low stream flow. The
most significant of these is the assumption that all future impervious area
at the airport, for purposes of peak flow mitigation, are assumed to be
effective impervious area. This means thatthe total impervious area was
assumed to generate runoff that drains to surface water and to contn'but¢ to
peak flows; thus this water must be detained and released using
stormwater facilities. In reality, much of the runoff from the runways will
infiltrate into the soil surrounding the runway surf.ace, therefore runoff
from the new impervious surfaces is actually less than what is modeled to
determine stormwater detention requirements. This provides a substantial
safety factor in the sizing of most stormwater facilities. Also, with the
peak flow retrofit requirements, modeling shows there is a reduction in
peak flows.

12 Update of Tables The tables have been changed to list Wetland A1 as 4.59 acres instead of
4.66 acres. Wetland Ala (0.007 acres) was formerly included in the total
for Wetland A1, and it is now listed separately. These changes affect
Table 2.1-1 in the NRMP and Table I-2 in the Functional Assessment

report.

AR 026225
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Table 6-2. Summary of required detention facility volumes.

Hydrologic Volume Required
Watershed Evaluation Point (acre-ft) Type of Facility _ Comments

Miller Creek NEPL 13.9 b Vault In addition to existing4 aere-
fl

CARGO 4.5 Vault

SDN2x +
SDN4x 14.4 Vault

SDN3/3x 25.2 Vault

SDN 1 5.5 Vault

SDN3A Pond: 14.8 / Pond/Vault
Vault 7.0

SDW1A Pond: 25.5 / Pond/Vault Infiltration usedVault: 7.4

SDW 1B 53.6 Pond Infiltration ,used

Total Miller Creek 171.8

Walker Creek SDW2 10.9 Pond

Des Moines Creek SASA Detention 33.4 ¢ Pond
Facility

Interconnecting 5.4 Vault
taxiway (SDS3A) v

Third Runway 21.7 Vault
South (SDS7 and 6)

SDS3 88.0 Vault

SDS4 12.9 Vault

Total Des Moines 161.4
Creek

" Types of facilities: Vault- enclosure with multiple orifice outlets on vertical riser with overflow spillway;,
Pond - open earthconstructionwith nettingor othermeans to provide wildlife deterrent.

b Volume neededto retrofitexistingfacility.
c Retrofit STIAarea only.

Modeling conducted in 2000 presented a more comprehensive evaluation of the potential low
stream flow impacts in Miller, Des Moines, and Walker Creeks from the planned STIA
improvements. The Low Streamflow Analysis for Seattle-Tacoma Master Plan Update ff,arth Teeh
2000) contains detailed information and references for this work. This analysis was revised in
2001; results of the update are provided in the revised Low Streamflow Analysis report and therefore
are not included in the SMP.

Comprehensive Stormwater Management Plan July 2001
STIA Master Plan Update Improvements 6-5 556-2912-001 (28)

AR 026226
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wetland/open wateracreage*::,::Miller.::".: W_lker :_ Des.Moines '
!:C.reek:;::_::=_.,.,Ci_eek.:i creek._,.,.:_,_::..,::.:.:..,_

Iic:urrent.... :_...... .....,: 113 87.7
.With!.prOject!_::!i::_:!:::::i:,::::' :!::=::::_
Pe_cent cha_hbe::_::_:';::_i?i:!._..::._:7::::i_!_;;:i:,.-:::i:.::,;:, - 12.6% -4.5%
Table 2. Potentialchangesto wetland/openwateracreageasa result

of proposeprojectsat STIA.
*estimatedvia aerialphotographsandnotverifiedonthe ground.

..,:::...:lmp.e_ious,sudac_.:i!i'.!i:!_:.:.:..,.,,Mi,:_:.:i:i:::Wa]ker .:-:.:::Des:Moines;,i
..... 92 ' 993 "

Withp:r0ject aci;eage%:i_.:_:::.:_;:!_.;;:_'!::!:::':_i;::! 1,056 97 1,116
11.1% 5.4% 12.4%

- Current )e:rcehtage(1994)::'?i_:!:.:_! 19.2% 16.3% 30.00/0.
With:Pro ectPercentage, i_::::::.:i:;.::_21.4% 17.1% 33.7%
Percent:change : :ii:_:i:::::: ::;::::: i! 2.2% 0.8% 3.8%
Table 3. Potentialchangesto impervioussurfaceas a resultof proposed

projectsat STIA.
*estimatedvia aerialphotographsand not verified on the ground.

: :;:'•:_: _::_:,i:_i:::;i-'':: :ii::' :::;:;;::!:::;:::;_Possible :_etland/_i ::_:;Possibie:!:,:_::;:;,?•;;:i•!ii_;;:':_i;::_:,::i:;i!•;::•_!:1

:: =:;:;_i.;:'':_'::.:":i,.;:_:_i:::i.:>:;.::::':'i:;;!_.:!i':;:.I i .:_;.:i::impacts_:(ac)*,_:/.:, ilsu:_a_e;(a_c)i. ' ::.if?i:::'::!
_SR5091SouthAccessRoad.::_:= 7.7 - 9.29 60.5 Des Moines
., ::_; __:.:- :.: _:__:,:_:._i-.:-_;::_.._,..',.',:,:;!.:,.'.:,:-;. 0 1.9 Miller
Sound•Transit Segment F :... 0.79 6.2-11.2 Des Moines
Regionai;St0rmwater:::::::;;::.. :_11 Des Moines

:-:.2,000 linearfeet
:L, Shaped.:parcel:in_e::::::i::';"::!:? A 0.05 acrewetland Unknown Miller

is presentonthis
site. There are no

-::: ;":: .::::::': .::;:::': plansto alter it.
EMT Conveyor Belt :_:..: ;_: 2,8.00sq fl eelgrass Puget Sound
Ouffall?? . .... .... 0 0 Puget Sound

• !:- ._.. :..::......',.: , • ._
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I_, i•:: : :;' ::!:;_::i_•i_ _i•,--:. ::: i: ::

Table 4 Preliminaryaquaticresourceimpactsfor possiblefutureprojects
requiringa CorpsPermit.
*Impactsincludedirectfilling,grading,shading,and/orvegetationremoval

•., .......

Ci_;:ce'nter.plan;.::i:,i.:-.;.;_,.:ii_::ir.:!!: O Des Moines& Miller

_South;:S_aTac;'ElbCtricai:.i!,..i._0 Des Moines

:S0Uth;Tefmin_l_:.:...:_!;._i:i;:_..::_,.:i.._.:.:,:,:._::_. 0 IWS

up_t6de?satelliteTtans|t:i:,: o This is underground IWS
.....:, ..' :_il;:_:.:::!._..:.'..i...!..!.. ; .....'. :::::!i::'_".:::.:':_

_IWs_agoon.:#3::!...;:::.,..::::.:..!i.:.;::i:_:::';-7.7 Des Moines
....... , .... ....... , ...... .. . ..
..._ ..... :_,._.::: .......:....,.!....:-;,;.:....:..,,._:.._,.,,.:_ ..

..AHES:::...:,............:.;..,.....,......................_.....,..:.?2,5,00sq ft Des Moines
:parti:::t50Noise!_::i:.;;?..:,i,:i.;!i.:i.:.;.;:i;ii::.;:.:,._,:.!Likely to remove impervious Des Moines & Miller
"C:b_;_):_ii_iij_:P:i_!i:,:;::'•:;.+:_i:!-:..i:.i:•:'_:'_"';_surface
_No_h:iElectriC_di.:'.:;.,:__:,._:._.::i:_.-::...:;."..:;0 . Miller

:Water.System. !_.!::...:.:..::,:;i!...,.0 ?Des Moines _
.ASDE:::"_.i;:!:::i".'!::.._:.....?:":.:.:_:..:..?:,:._:.."..:.':..,,!0 Miller• i

_Temp0ra_.:Airpo_:;i,:i::.:::...::,i:_.:::i!::_.'::i•
:Pa_ki,ng!_!i:_:::_:i..i::;::i:-::;::i:" .i_::.i:: i.:_::ii:,i:.:,.._:-:
-T_CON!-..'::..:_i:,::::.".:"-I:;:i::!..i/.:.?i',.i:_"..i-:_::::i!.4.7 acres _ Miller
Table 5. Increasein ImperviousSurface from projects not requiring a Corps
permit.

i̧ •
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ATTACHMENT B

Wetland acreageimpactsbywetlandfunction31.

Acres of

Wetland Function Impact Comments -Rang ThreshoJd

Resident/ 8.6 Most wetlands rated for this function do not provide direct habitat for fish or

Anadromous Fish aquaticorg_nl.qms. These wetlands-were ratedat least low-moderate when at least
indirect support of fish habitat through organic matter export, hydrologic
functions, or otherwaterquality functions would be expected.

Passerine Birds 14.9 C-enerally,areas providing nesting and foraging habitat for some birds were rated
at least low-moderate. These ratings reflect the fact that even disturbed wetland

areas in urban areas provide some habitat for birds when trees or shrubs are
present in or near the wetlands.

Waterfowl 1.9 Wetlands that provide areas of forage (wetlands on the golf course and Vacca
Farm) or emergent wetlands with nesting habitatwere rated at least low-moderate.

Ampln'bians 9.8 When forest or shrubhabitat occurredin wetlands or their buffers, they were rated
atleast low-moderate for this function.

Small Mammals 13.2 Generally, wedan& with shrub or forest cover provide some habitat to small
mammals, end were rated at least low-moderate. These ratings reflect the fact that
small disturbed wetland areas, even in urban environments are used by small
mammal species.

Exports Organic 10.9 Wetlands with surface water connections to streams or channels were generally
Matter ratedat least low-moderate for this function.

_ Ground Water 13.0 Wetlands where groundwater discharges (perennial or seasonal) were observed
Exchange were rated at least low-moderate for tldsfunction.

Flood Storage 4.6 Wetlands in floodplains or those formed in shallow depressions, were rated at
least low to moderate for this function.

Nu_ent/Sediment 16.3 Wetlands in floodplains, in shallow depressions, or on slopes where channelized

Trapping inflow was absent, were rated at least low-moderate for this fimction.

3xIf functional assessment for a wetland was rated greater than low, the impact acreage is included in this table.
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- ATTACHMENT G

Wetland acreage impacts and mitigation by wetland function.

In-basin* Auburn

Wetland Function Impact Site Credit Site Credit. Comment

Resident/ 8.6 70.54 25.79 - - In basin mitigation includes mitigation for
Anadromous Fish direct impacts to Miner Creek and indirect

impacts that may occur through alteration of
riparian and hydrologically connected
wetlands. For the Mz'llerCreek enhancement

areas, buffer averaging areas.greaterthan 100-
feet from Miller Creek were excluded from
providing this fun_on.

Passerine Birds 14.9 65.38 42.91 In-basin mitigation credit is not sought for this
function due to pot_fial wildlife manag_nent
actiom.

Waterfowl 1.9 6.80 6.80 In-basin mitigation credit is not sought for this
function due to potential wildlife management
actions.

Amphibians 9.8 78.72 27.46 65.38 42.91 The Lora Lake shoreline restoration, removing
human uses, and native plant communities
provided by the on-site mitigation will provide

..... habitat for several species.

Small Manmmls 13.2 78.72 27.46 65.38 42.91 Eliminating human uses, and native plant
communities provided by the on-site
mitigation will provide habitat for several
species.

Exports Organic 10.9 78.72 27.46 In-basin mitigation includes increasing
Matter production and quality of organic matter in

wetlands and riparian areas. Maintenance
actions that remove organic matter from
wetlands, streams, and buffers will also be
_e_uoved.

GroundWater - Impacts to this function, provided by slope
Exchange and riparian wetlands (13.6 acres), are avoided

by project design and by low flow
augmentation.

Flood Storage 4.6 4.6 4.6 25 25 This function is mitigated in-basin by new
flood storage at Vacca Farm and by
stormwater detention facilities that are

designed to maintain or decrease peak s_eam
flows during flood events.

Nutrient/Sediment 16.3 78.72 27.46 65.38 42.91 In basin mitigation for this function is also
Trapping provided by changes in land use that convert

pollution generating land uses in mitigation
areas to native vegetation, and by retrofitting
existing pollution generating surfaces with

_ BMPs for water quality treatment.

* Preservation of 23.55 acres near Borrow Area 3 is excluded from this table.
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5.2.5 Miller Creek Basin Trust Fund for Watershed Rehabilitation

To provide opportunities for additional restoration projects in the Miller Creek basin, the Port will
establish a trust fund to support watershed rehabilitation projects. The trust fund wiU focus on

portions of Miller Creek not owned by the Port, and where the Port is unable to independently
implement stream enhancement projects. The Port will make these trust funds available and defer
the selection of appropriate projects to other governmental agencies or interested groups.
Restoration or enhancement projects supported by the trust fund are independent of the
environmental review and permit process for Master Plan Update projects (e.g., CWA 404/401,
HPA), and would not be covered by any permit conditions on Port Master Plan Update construction
or mitigation projects.

5.2.5.1 Goal

The goal of this mitigation action is to provide a funding source to local agencies and groups to
enhance instmam or riparian habitat for salmonids and other aquatic organisms in the Miller Cr_k
basin.

5.2.5.2 Description

The trust fund for watershed restoration will provide $150,000 for restoration projects in the Miller
Creek basin. Potential projects eligible for funding by the trust fund are based on information
provided in the Streara Survey Report for Miller Creek (Appendix F of the Final EIS for the Master
Plan Update Projects ['Port of Seattle 1997]). The projects identified in Table 5.2-18 are a
preliminary list and are proposed to address habitat problems in Miller Creek identified in the
stream survey. Examples of projects eligible for full or partial funding could include instream
fisheries habitat improvements similar to those proposed for Miller Creek in this plan (see Figures
5.2-8 through 5.2-1 I), riparian buffer enhancement, removal of fish passage barriers, and removal
of failed septic systems.

While specific projects are not selected, a suite of potential projects is identified with their
respective goals, general performance standards, and general monitoring rcquirmnents. Additional
planning and engineering of selected projects will result in specific project designs, performance
standards, monitoring requirements, and contingency measures. Project proponents will be
responsible for obtaining any federal, state, or local permits required to implement the projects.

The trust fund will have a sunset period of 5 years, with the 5-year period beginning once permits
are issued for the Master Plan Update projects. If after a 5-year period trust fund projects are not
designed and environmental pert'nits sought, 1 the Port will use the money to implement projects in
the Miller Creek basin that would provide water quality or aquatic habitat benefits. The projects to
be implemented will be at the discretion of the Port, but with approval fi'om Ecology and ACOE.

_ 1 Projectproponentswillbereslmns_leforobtainingall federal,state,andlocalpermitsrequired to implement habii_tt
enhancementprojects.
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5.2.5.3 Eligibility

The Port or the designated administratorof the trust fundwill consider requests for monies from the
watershed trust fund to implement stream habitat enhancement projects. Requests must be made by
King County, City of SeaTac, City of Des Moines, City of Burien, City of Normandy Park, special
districts, tribal governments, non-profit organizations, or combinations of such governments
through inter-local agreements. Organizations requesting funding must comply with general
liability insurance requirements established by the Port.

Key criteria to be used to evaluate proposals to implement projects in Table 5.2-18, as well as other
projects within the watershed,are:

• A demonstrated benefit to salmon or aquatic habitat without creating significant avian
wildlife habitat within 10,000 it of runways at STIA.

• Consistency with watershed management plans, or with prescriptions/recommendations
identified using watershed analysis or stream assessment procedures.

• Clearly defined project goals, implementation plans, performance standards, and post-
project monitoring.

• Preference for resolving underlying causes of problems rather than treating symptoms.

• Cost-effectiveness.

5.2.5.4 Implementation

The Miller Creek Basin Committee, the King County Watershed Coordinator, Puget Sound
Restoration Fund, or other responsible entity will administer the fund. The administrator will
establish eligible project criteria, set project cost limits, and set implementation and monitoring
requirements. The Portwill review and approve project goals, plans, performance standards, and
monitoring requirements to enhance the ultimate success of the projects. The Port or the
administratorat the Port's request,will provide statusreportsto the DOE and ACOE.

5.2.5.5 Site Protection

Site protection measures for enhancement projects will be coordinated with property owners and the
fund administrator.

5.2.5.6 Monitoring and Contingency Plans

The fund administrator will review project design, implementation, and as-built plans to verify that
intended benefits have been built. Contingency actions associated with establishment or operation
of the fund will be reviewed with the Port, ACOE, Ecology, and the fund administrator.
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5.3.2 Des Moines Creek Basin Trust Fund for Watershed Rehabilitation

To provide opportunities for additional restoration projects in the Des Moines Ch'eekbasin the Port
will establish a trust fund to support watershed rehabilitation projects. The trust fund will focus on
portions of Des Moines Creek not owned by thePort, andwhere the Port is unable to indep_denfly
implement stream enhancement projects. The Port will make these trust funds available and defer
the selection of appropriate projects to other governmental agencies or interested groups.
Restoration or enhancement projects supported by the trust fund are independent of the
environmental review and permit process for Master Plan Update projects (e.g., CWA 404/401,
HPA), and would not be covered by any permit conditions on Port Master Plan Update construction
or mitigation projects.

5.3.2.1 Goal

The goal of this mitigation action is to enhance instream or riparian habitat for salmonids and other
aquatic organisms in Des Moines Creeks on land not owned by the Port.

5.3.2.2 Description

The trust fund for watershed restoration will provide $150,000 for restorationprojects in the Des
Moines Creek basin. Project information for potential projects eligible for funding by the trust fund
is based on information provided in the Des Moines Creek Basin Plan (Des Moines Creek Basin
Committee 1997) (Table 5.3-5). The trust fund will be established by the Port to fund watershed

• projects that result in direct habitat benefits to aquatic life in the streams or to remove documented
water quality impacts.

Examples of projects eligible for full or partial funding include instream fisheries habitat
improvements (e.g., see Figures 5.2-8 through 5.2-11), riparian buffer enhancement, removal of fish
passage barriers, and removal of failed septic systems. Additional planning and engineering of
selected projects would result in specific project designs, performance standards, monitoring
requirements, and contingency measures. Project proponents will be responsible for obtaining
federal, state, or local permits required to implement projects.

The trust fund will have a sunset clause of 5 years following issuance of Master Plan Update
permits. If, after a 5-year period, projects are not designed and permits have not been songht,2 the
Port will use the money to implement those project(s) identified in the Des Moines Creek Basin
Plan that provide water quality or aquatic habitat benefits. The project(s) to be implemented will be
at the discretion of the Port, but with approval from Ecology andthe ACOE.

5.3.2.3 Eligibility

The Port or a designated administrator will consider requests for monies from the watershed trust
fund to implement stream habitat enhancement projects. Requests must be made by King County,

2 Theprojectproponentswillbercspons_leforobtainingfederal,state,andlocalpermitsrequiredto implementthe
projects.
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the cities of SeaTac or Des Moines, tribal governments, non-profit organizations, or combinations
of such governments through interlocal agreements (ILAs). Organizations-requesting funding must
complywithgeneralliabilityinsurancerequirementsestablishedbythePort.

Key criteriatobeusedinevaluatingproposalstoimplementprojectsinTable5.3-5,aswellasother

projectswithinthewatershed,includethefollowing:

• A demonstratedbenefittosalmonoraquatichabitatwithoutcreatingsignificantavian
wildlifehabitatwithinI0,000R ofrunwaysatSTIA

• Consistencywithwatershedmanagementplans,or withprescriptions/recommendations
identifiedusingwatershedanalysisorstreamassessmentprocedures

• Clearlydefinedprojectgoals,implementationplans,performancestandards,and post-
projectmonitoring

• Preferenceforresolvingunderlyingcausesofproblemsratherthantreatingsymptoms

• Cost-effectiveness

5.3.2.4 Implementation

The Des Moines Creek Basin Committee, the King County Watershed Coordinator, Puget Sound
Restoration Fund, or other responsible entity will administer the fund. The adrninist_or will
establisheligibleprojectcriteria,applicationforms,projectcostlimits,implementationand
monitoringrequirements,etc.ThePort willreviewand approvetheprojectgoals,plans,

performancestandards,andmonitoringrequirementstoenhancetheultimatesuccessoftheprojects.
The Port,ortheadministratoratthePort'srequest,willprovidestatusreportstotheDOE and
ACOE.

5.3.2.5 Site Protection

Site protection of enhancementprojects will be coordinated with property owners and the fund
administrator.

5.3.2.6 Monitoring and Contingency

The fund administrator willreview project design, implementation, and as-built plans to verify that
the project is built as intended. Contingency actions associated with establishment or operation of
the fund will be reviewed with the Port, ACOE, Ecology, and the fund administrator.
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2.1-1. Summary of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International
Airport Master Plan Update Area.

Wetland" Classification b Area (Acres) Drainage Basin

Employee ParkingLot Area

I Forest 0.07 Miller

2 Forest 0.73 Miller

Subtotal 0.80

Runway Safety Area Extension

3 Forest 0.56 Miller

4 Forest 5.00 Miller

5 Forest/Scrub-Shrub(70/30) 4.63 Miller

6 Scrub-Shrub 0.86 Miller

Subtotal 11.05

Runway Project Area

Airfield

T Forest/OpenWatt/Emergent (30/50/20) 6.68 Miller

8 S_mb-Shrub/Emergent(80/20) 4.95 Miller

9 Forest/Emergent(40/60) 2.83 Miller

l0 Scrub-Shrub 0.31 Miller

11 Forest/Emergent(80/20) 0.50 Miller

12 Forest/Emergent (20/80) 0_.1 Miller

13 Emergent 0.05 Miller

14 Forest O.19 Miller

Airfield

15 Emergent 0.28 Miller

16 Emergent 0.05 Miller

17 Emergent 0.02 Miller

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

19 Forest 0.56 Miller

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

21 Forest 012 Miller

22 Scrub-Shrub/Emergent(90/10) O.O6 Miller

23 Emergent 0.77 Miller

24 ' Emergent 0.14 Miller

25 Forest 0.06 Miller

26 Emergent 0.02 Miller

W1 Emergent 0.10 Miller

W2 Forest/Emergent(20/80) 0.22 Miller
OtherWatersof the U.S. 0.02 Miller

Vaeea Farm Site

FW I FarmedWetland 0.03 Miller

FW2 FarmedWetland 0.09 Miller
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- Table 2.1-1. Summary of wetland and other Waters of the U.S. areas in the Seattle-Tacoma International
Airport Master Plan Update Area (continued).

Wetland * Classification b Area (Acres) Drainage Basin -

FW3 FarmedWetland 0.59 Miller

FW5 FarmedWetland 0.08 Miller

FW6 FarmedWetland 0.07 Miller

FW8 , FarmedWetland 0.03 Miller

FW9 FarmedWetland 0.01 Miller

FW 10 FarmedWetland 0.02 Miller

FW11 FarmedWetland 0.11 Miller

A 1a Shrub 0.07 Miller

OtherWatersof the U.S. 0.02 Miller

West Acquisition Area

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

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

39 Forest/Scab*Shrub/Emergent(25/50/25) 0.90 Miller

40 Scrub-Shrub 0.03 Miller

41a andb Emergent/OpenWater(60/40) 0.44 Miller

44a andb Forest/Scrub-Shrub(70/30) 3.08 Miller

A 1 Forest/Scrub-Shrub/Emergent(15/15/70) 4.59 Miller

A2 Scrub-Shrub 0.05 Miller

A3 Scrub-Shrub 0.01 Miller

A4 Scrub-Shrub 0.03 Miller

A5 Emergent 0.03 Miller -

A6 Forest 0.16 Miller

A7 Forest 0.30 Miller

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

A9 Scrub-Shrub 0.04 Miller

Al 0 Scrub-Shrub 0.01 Miller

A l I Scrub-Shrub 0.02 Miller

A12 Scrub-Shrub" 0.11 Miller

A13 Forest 0.12 Miller

A 14a andb Forest/Sc_,ab-Shrub/Emergent(50/25/25) 0.19 Miller

A15 Emergent 0.04 Miller

A16 Scrub-Shrub/Emergent(20/80) 0.09 Miller

A17 Forest/Scrub-Shrub/Emergent(10/20/70) 2.66 Miller

A18 Scrub-Shrub 0.01 Miller

A19 Emergent 0.04 Miller

LoraLake OpenWater 3.06 Miller

OtherWaters'ofthe U.S. 0.33 Miller

Riparian Wetlands

R1 Emergent O.17 Miller

R2 Scrub-Shrub/Emergent(70/30) 0.12 Miller

R3 Scrub-Shrub 0.02 Miller

R4 Emergent 0.11 Miller '
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Table 2.1-1. Summary of wetland and other Waters of the U.S. areas in theSeattle-Tacoma International
- " Airport Master Plan Update Area (continued).

Wetland" Classification b Area (Acres) Drainage Basin

R4b Forest/Emergent (25/75) 0.11 Miller

R5 Emergent 0105 Miller

RSb Forest/Emergent (25/75) 0.07 Miller

R6 Forest/Emergent(25/75) 021 Miller

R6b E_t 0.09 Miller

R7 Forest/Emergent(25/75) 0.04 Miller

R7a Emergent 0.04 Miller

R8 Scrub-Shrub/Emergent (40/60) 0,40 Miller

R9 Forest 0.38 Miller

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

RI 0 Scrub-Shrub 0.04 Miller

R11 Emergent 0.42 Miller

R12 Forest 0.03 Miller

R13 Emergent 0.12 Miller

R14a Scrub-Shrub/Emergent (25/27) 0.13 Miller

Rl4b Emergent 0,08 Miller

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

R15b Forest/Emergent(25/75) 0.25 Miller

R17 Forest 0.31 Miller

_- Subtotal 51.33

Borrow Area 1

32 Emergent 0.09 Des Moines

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

B1 ForesffScrub-Shrub(30/70) 0.27 Des Momes

IM Scrub-Shrub 0.07 Des Momes

BI 1 Emergent 0.18 Des Moines

B12a Scrub-Shrub 0.63 Des Moines

B14 Scrub-Shrub/Emergent(70/30) 0.78 Des Moines

B15 a andb'* Scrub-Shrub 2.05 Des Moines

OtherWaters of U.S. 0.01 Des Moines

Subtotal 5.66

Borrow Area 3

29 Forest 0.74 Des Moines

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

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

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

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

B9 Forest 0.05 Des Moines

B10 Forest 0.02 Des Moines

Subtotal 2.35

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

28 a Scrub-shrub/Emergent/OpenWater (50/3020) 35.45 Des Moines
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Table 2.1-1. Summary of wetland and other Waters of the U.S. areas in the Seattle-Tacom International
Airport Master Plan Update Area (continued).

Wetland" Classification b Area (Acres) Drainage Basin -

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

53 Forest 0.60 Des Moines

G1 Emergent 0.05 Des Moines

G2 Emergent 0.02 Des Moines

G3 Emergent 0.06 Des Momes

G4 Emergent 0.04 Des Momes

G5 Emergent 0.87 DesMomes

G6 Emergent 0.01 Des Momes

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

G8 Emergent 0.04 Des Moines

WH OpenWater 0.25 DesMoines

DMC Forest/Scrub-Shrub/Emergent(15-15-70) 1.08 Des Momes
Subtotal 43.67

Industrial Waste System (IWS) Area

IWS a and b Forest 0.67 Des Moines

Subtotal 0.67

South Aviation Support Area Detention Pond
E1 Forest 0.23 Des Moinm

E2 Forest 0.04 Des Moines

E3 Forest 0.06 Des Moines

Subtotal 0.33 Des Moines

TOTAL 115.86 -

• Wetlands are labeled according to the following protocol:
• Wetlands with only numericaldesignations (e.g., Wetland 35 or Wetland 44) were descn1>edby Shapiro and Associates, Inc.

(FAA 1995).
• Wetlands with an 'A' designation (e.g., Wetland A5 or A 10) arewetlands occurringwithin the west acquisition area.
• Wetlands with an 'R' designation (e.g., Wetland R5 or R6) axeriparianwetlands occurring within the west acquisition area.
• Wetlands with a 'W' designation (e.g., Wetland Wl or W2) are wetlands occurringwithin the west aidield area.
• Wetlands with a 'G' designation (e.g., Wetland G5 or G6) are wetlands occurringwithin the Tyee Vaney Golf Course or the

SASA areas.

• Wetlands with an 'E' designation (e.g., Wetland E1 or E2) are wetlands occurringwithin the SASA detention pondarea.
• Wetlands with an 'IWS' designation (e.g., IWSa andIWSb) are wetlands occurringnear the IWS lagoon.
• Wetlands with a 'B' designation (e.g., Wetland B5 or B10) are wetlands occurring within the borrow sites.
• Wetland numbers followed by a small case letter designate mbsoctiom of a larger wetland (i.e., Wetland 35a, or 351>)

where constructedfeatures (i.e., driveways) fi-agmeata larger wetland.
b Numbers indicate approximatepercentageof cover by respective wetland classes (Cowardin et al. 1979).
c Includes Lake RebL
d Portions of the wetland areaare estima_

Response to ACOE Request for Information 11 October 26, 2001
Seattle-Tacoma International Airport 556-2912-001 (03)
Master Plan Update

AR 026243



AR 026244



AR 026245



AR 026246



. _:_ .._ _ :_.1 e_-_ _. __o_ _.

!

"" _/_

• _'_ !_o

_._ _ ,__
._ _,_ ._

AR 026247





Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions• (modified from
Knutsen and Naef 1997).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

Water Temperature Control

60=80%shading 35to 125 Brazier etal. 1973 The 100 fl vegetated buffer would

35'to 120 Johnson andRyba 1992 provide _ shade of the narrow stream
channels and thus provide water

39 Corbett and Lynch 1985 temperature control function. In limited
49 to 100 Hewlett and Fortsun 1982 areaswhere the buffer is reduced to 50 fg

full shading b also expected to occur59 Moring1975
because of the dense multi-layered

50-100% shading 60 to 125 U.S. Forest Service et al. planting approach.
1993

Since several buffer areas are _currently
100 Lynch etal. 1985 disturbed, shading will increase over
100 Beschta etal. 1987 time, and is not currently optimal in all

100 Johnson and Ryba 1992 locations.

100 to 141 Jones et al. 1988

80% shading 151 Steinblums et al. 1984

Large Woody Debris

100 Murphy andKoski1989 The mitigation places a substantial

103 Bottometal. 1983 amount of LWD in the stream at
cons_ction The stream heifer

148 Harmon etal. 1986 mitigation will substantially improve
150 McDade et al. 1990 recruitment of LWD over existing

150 Robison and Beschta 1990 conditions. When trees in the buffer
reach mature heights in 60 to 120 years,

165 Van Sickle and Gregory recruitment will be somewhat reduced (5
1990 to 15%) from levels expected if buffers

180 Thomas etal. 1993 were 150 ft. Recruitment could be
increased to natural levels (and
accelerated over time) by placing any
trees that have fallen outside the buffer

within the buffer and by felling h_,_rd
•- treesinwardtoward the creek.

Filter Sediments

75% sediment 100 to 125 Karr and Schlosser 1977 This function will occur as a result of the
removal 100-fl average stream buffers. Where

90OAof sediment 100 Johnson and Ryba 1992 buffers are reduced to a minimum of 50
removal at2% R, the functionwillalsobe realized

becansetherewillbe no areasof bare
grade ground or erosion near the creeks.
Sediment I00 Erman et al. 1977, Moting
removal etal. 1982, Lynchetal. Permanent and temporary stormwater

1985 management facilities and other BMPs
(which collect sediment from impervious

200 TerrellandPerfetti 1989 and constructionsurfaces) provide this

50% deposition 289 Gilliam and Skaggs 1988 buffer function.

Effective control 200 to 300 Belt et aL 1992
of non-
channelized
sediment flow
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- Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef 1997) (continued).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

Larger buffers to remove sediment are
recommended for land use conditions that
are not relevant to the Master Plan
Update mitigation sites, such as
agricultural, forestland, mining, or other
land uses. Studies that identify buffer
needs in excess of 100 fl have not
considered TESC and extensive
storrnwater management facilities to
control runoff.

Filter Pollutants

Nutrient 13 Doyle et el. 1977 The stream buffers are large enough to
reduction provide this function. They are generally
Minimum 33 Pctersen et al. 1992 not intended to do so because BMPs and

the IWS route pollutants from pollution-.
49 Castelle ct el. 1992 generating surfaces through the
52 Jacobs and Gilliam 1985 stormwater management system for

Nutrient i-eruoval 66 Schullz et al. 1995 treaanent. High levels of nutrient and
using the multi- chemical loading associated with
species riparian agriculturallanduses will not occur.
buffer strip The larger buffers recommended for

-_ system removal of nutrients, fecal coliform, and

Remove fecal 100 to 141 Jones et al. 1988 pesticides from agricultural land uses ere
cotiforms not relevant to the Master Plan Update

mitigation sites.
100 Grismer 1981

100 Lynch et el. 1985

Nitrates removed I00 Johnson and Ryba 1992
to meet drinking
water standards

Nutrient pollution 100 Terrell and Perfetti 1989
in forested

riparianar=s
Nutrient removal 118 Young et el. 1980

Pesticides and 200 Terrelland Perfetti 1989
animal waste

Nutrientpollution 600 Terrell and Perfetti 1989
in herbaceous or

cropland riparian
areas

Erosion Control

Bank erosion 100 Raleigh et el. 1986 Full erosion control potential of the buffer
control will be realized. There are no high mass
High mass 125 Cederholm1994 wasting areas present in the stream
wasting area. buffer. Specific mitigation is planned to

improve bank stabilityand natural
channel morphology.

Mieroefimate Influence
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Table 4.2-1. Riparian habitat buffer widths needed to protect riparian habitat functions (modified from
Knutsen and Naef 1997) (continued).

Riparian Habitat Buffer Evaluation for Master Plan Update
Function (Ft) Literature Sources Mitigation

In forested 200 to 399 Chen et aL 1990 These recommendations are made for

ecosystem old-growth forest ecosystems and axe not
relevant to urban conditions found in the

MasterPlan Update mitigation sites.

525 Harris 1984, Franklin and This function is lost from urban areas as
Forman 1987 there is no longer a forested ecosystem.

However, the stream buffer mitigation
will increase the microclimate influence

of the buffer above existing baseline. It is
unlikely any negative impact to aquatic or
terrestrialorgan_qmswill result. _

Aquatic Habitat

Aquatic insects 100 Ermanet al. 1977 This function will be fully realized where

Benthic 100 Erman etal. 1977 100-fl buffers are present. In limitedareas, the function may be sub-optimal
invertebrates food due to 50-fl buffers. However, aquatic
supply habitat conditions at the mitigation sites
Macroinvertebrate 100 Newbold eta1. 1980 win improve above baseline due to the
density instream and buffer enhancement

Macroinvertebrate 100 Gregory et al. 1987 projects, and buffer averaging is included

diversity to mitigate reduced buffer widths.

Riparian 100 Erman et ell.1977, Roby et
invertebrates al. 1977, Newbold et al.

1980

Brook trout 100 Raleigh 1982

Chinook salmon 100 Raleigh et al. 1986

Cutthroattrout 100 Hickrnan and Raleigh 1982

Rainbow trout I00 Raleigh et al. 1984

Reptiles and I00 Rudolph and Dickson 1990 The stream buffers, enhanced riparian
wetlands, buffer averaging areas, and

amplu'bians riparian wetland buffers will provide
suitable habitat for amphibian
populations. Habitat conditions will
exceed the baseline condition due to
enhancement of the stream and buffer.

Instream Habitat

Minimal 50 to 100 Johnson and Ryba 1992
maintenance of
most functions

Mean buffers a

Temperature Control (90fi) Filter Sediments (138fi)

Large Woody Debris (]47fl) Filter Pollutants (78fi)

Instream Habitat (50-]0Off)

a Where a range of values was reportedin the literature,the median of that range was used to calculate a mean.
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- Table 4.2-2. Performance standards for vegetation cover (minimum percent) by vegetation zone and
monitoring year.

Vegetation Zone

Emergent

Monitoring Year Forest" Shrub" Hydroseed Planted Invasive Species

0 - - 0 0 <I0

1 - 50 I0 <I0

2 - 60 20 <10

3 10 10 70 30 <10

5 25 40 80 50 <I0

7 40 65 80 70 <I0

10 80 80 80 80 <i0

12 80 80 80 80 <I0 -

15 80 80 80 80 <10

' Vegetation cover will not be monitored in forest and shrub plant communities during monitoring year 0, 1, or 2.
During these years, plant survival performance will be mon/tored and at year 3, survival must be 80 percent of the
originalnumbers planted.
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Table 4.2-3. Invasive plant species that will be monitored and controlled on the mitigation sites.

Scientific Name Common Name

Convolvulus sepium Hedge bindweed

Cytisus scoparius Scotch Broom

Lythrum salicaria Purple loosestrife

Phalaris arundinacea Reed canarygrass

Polygonum cuspidatum Japanese lcnotweed

Polygonum sachalinense Sachaline

Rubus discolor Himalayan blackberry

Rubus lacinatus Evergreen blackberry
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