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King County | RECEIVED
Dep-mm:m of Natural ms '
e e 0 ' ~EPT OF ECOLOGY

August 3; 2001

Ann Kenny, Seaior Permit Specialist
Washington Department of Ecology
Northwest Regional Office

3150 - 160th Avenue Southeast
Bellevue, WA 58008-54552

Dear Ms. Kenny:

ngCountyupleuednhmh:dtheoppnmmityw assist the Department of Ecology by
mab.ng its technical review capacity and knowledge of local stormwater conditions svailable for
the review of the Port of Seattle’s Comprehensive Stormwater Management Plan (SMP) for
Magter Plan Improvements at SeaTac International Airport. This effort has set an excellent

example of how sate and local government ean work cooperatively in addressing pressing issues -

facing the region.

As with our previous reviews of this prejeet, it is imponant to keep in mind the limitations of the
work that we bave performed. First, this réview is limited to ascertmining whether the SMP
attained minimum compliance with the 1998 King County Surface Water Design Manual.
Compliance with the technical provisions of the Design Manual does not mitigste all potential
impacts of development and msy not provide sufficient information to allow for spproval under
other codes and regulations. Compliance with the Design Manual is, however, 3 good start
wwards mitigating the impacts of this large and complex project.

It is also importamt to remember that this review is limited to those development activities
identified by the Port of Seattie as being Mastet Plan Updste Improvements. While other
projects of varying magnitude are being proposed for this area, only those projects included in
the formal SMP submission were reviswed for this comment letter. No assumption of
concurrence with the technical details or effectiveness of additional projects should be sssumed
without our specific written comment.

Our reviewers found this version of the SMP is consistent with the rechnical requirements of the
King Counsy Surface Water Design Manual. The SMP demonstrates a feasible conceprual
strategy for complying with the wechnical provisions of the King County Surface Water Design
Manual and effectively demonsTats that the proposed improvements could fully comply With
Design Manusl requirementa.
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Enclosure 1 provides gencral commentary on how the SMP responds to the specific core and
special requirements of the King County Surface Water Design Manual, as well a5 an overview
of the review scope and limitations.

Enclosure 2 provides a summary of the various surface water facilities proposed for construction.
. along with specific information on each facility, such as the volume of the faciliry, the drainage
area servad, and the amount of impervious ares wributary to each facility.

~Thank you for this opportunity to work together on behalf of the region. If you bave sy
questions, please contact David Masters, Senior Policy Analyst, or Kelly Whiting, Senior
Enginees, both with the Water and Land Resourees Division. Dsvid can be resched &t
(206) 296-1982 or vis e-mail & david magers@anetnke.gov. Kelly can be reached at
(206) 296-8327 or via e-mail at kslly whiting@ametroke.gov,

Sincercly, . ,
-;EM 13(——’4"7‘"14'— v

Pam Bissonnette

Director

PB:tv F963
Enclosures

ce: The Honorabie Ron Sims, King County Executive .

Rsy Helwig, Northwest Regional Director, Washington Department of Ecology

Paul Tanaka, County Administrative Officer. Department of County Administration
Tim Ceis, Chief of Staff, King County Executive Office

Kurt Triplere. Deputy Direstor, King County Department of Natural Resources (DNR)
Nancy Richardson Ahetn, Manager, Water and Land Resources Division { WLRD), DNR
Debbic Arima, Assistant Manager, WLRD, DNR °

Curt Crawford. Supervising Engineer, Drainage Services Section. WLRD, DNR
Kelly Whiting. Senior Engineer, Engineering Studies and Standards. WILRD, DNR
Joanna Richey, Manager, Strategic Development Section. WLRD, DNR

David Masters. Senier Policy Analyst, Watershed Coordination Unit, WLRD, DNR
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* Baciowurs . Final Raview Commmts » Decumber 2000 pvised July 2007) Comprehansive Surpwane
)_p?:h-wnbww-&m Alzpont - Port of Scaftie

WWMCowmsumwMMsmuhmmmm

MMNWM&;MW““ 1998 Xing Coonty Surfacs Watet

mmmmmwmmmmmmmmu-ﬂm
hhMmMﬂthMthhmﬂ- This enclosure details

WhMWDMW%WﬁdWNM:M}MﬂM

Update mmmcm(mMMM). mwwﬂdhmmmmm
wmwmumwnwmm Raview

mmwMWWWMMMmMWMMm

mdmiMngmm-mthpWofwmmmcmmﬂn Itis
mmwhebummMMaMwmumﬁmmﬁmomm
mitigations set forth in the SMP. Ons option is 1 cream an Ecology 'chlhnnTm‘.wﬁnph
mmdhﬁpumw‘ﬂﬁmum»mwhmﬁmhmmabja:tivuhidomin
the SMP and relared documents.

It has not been determined mugmuamwwmmmmwm
octivities identified within. mmwmmmnwmuumqum
mitigntion approaches :ﬁemlphhwbmﬂeaﬂﬂdm%whﬁjwmm
design. The SMP also |Mmmbvmpnjmvhlchdomh:vl¢¢iﬁemiﬁpﬁmidndﬁd
{see SMP Table A-3L EcohgndmCommouﬁn;nwdaﬁnmmmMuddw
impumcmmemammemmm Review of the SMP
:pinsuhmdnﬁmdard:wmp«bmd- If fimal facility designs include ravised onwsite
perfm::mammkEmlogmyﬁshmmhvmﬂﬂprwwnﬁumﬂquineﬂeu
at time.
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114 DRAINAGE DESIGN ﬁEYOND MINIMUM COMPLIANCE i

This manual presears King County's rinimnm standards for enginaering and design
of drainage facilities. While the Coanty believes thess standards are sppeopriate for
o wide range of developmens proposals, compliance solely with thess requirements
does not relisve the professional enginoer submiting designs of his or ber
responsibility to ensure drainage facilities are suginesred to provide adsquats
protection for natural resources and public and private proparty.

Compliance with the standards in this manual does not nscessarily mitigsts all
probable and significant environmental impacts w aquatic biom. Fishery resources
and other living components of aquatic systems are affected by & complex set of
factors. Whils smploying 2 specitic flow conol standard may prevent sream
vhanne! erosion or infuability. other factors affecring fish and other biotic rescurces
(such s increasas In stream flow velocitias) are not directly addressed by this
manual. Likewise, some wetiands. including bogs. are adxpted to0 2 very consam
hydrological regime. Even the most stringent flow control standard employed by
this manual does not prevent increases in runoff volume which can adversely affect
wetland plant communities by increasing the duration and mugnitisde of water level
E floctuations. Thus, compliance with this manual should not be construed a3

mitigating al} probable and significant stoymwater irapacts to aquatic blom in

streurns and wetiands. and addittonal mitigation may be required.

- Inaddition. the requiremants in this manual primarily terget the types of impacts
associated with the most typica! land development projects occutring in the lowland
2reas of the County. Applying thess requirements to vastly diffsrem types of :
projects, such as rock quarries or dairy farma. or in differsnt climarie simations. suct
as for ski areas. may result in poorer mitigation of impacts. Therefore, different
mitigation may be required.

July 31.2001 . ' 2
KNing County Depauntment oof Namral Resourcos
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OVERVIEW OF CORE AND SFECIAL REQUIREMENTS

%Wﬂmnﬂmm
mun‘ﬂnvpmomnhnlmﬂﬁﬁ-vmmkh.MnhmmﬂM

mmmmummsmmmmmmmm Belowisa
mdmmwmmthAndB. The diffecences in basia sizes can
mosty be sxzibated to the collection and eowwdpomﬁlnypommdmmmmﬂn the
Industial Wests Trsazment System (IWS).

Summary of Drainage Basin Aress (acres) ' '
Calbraton PraDev PostDev

Dos Moines STIA 1672 1588 1577
Waker STA 234 24 234
MilerSTIA © 1247 1212 1184
Total STIA Storm F <) [ )]

Des Maines IWS ’ 285 331 78
Waiker W8 0 (-] (/]
Miller W8 0 ] 80
Tetal STIA 3438 3448 3450

Not: numbers tkan from landecver tbias dated 1200

Cors Requirement #2: Downstream Analysis

Downsweam snslysis is provided in Appendix P of the documant. IdeutiBed downstream problems include
dmmlmbnmdpounddexi:duﬂoodwmbmhuﬂhm The associxed on-site
mitigations for these problem rypes includs.

Channel erosion - applyhvdzmmbnkmduw

. mwu:mmnmmmmwlumumjum.mmammeu
bﬁ:mﬂpdmkumqwcmdhloumndiunﬂi forested, 15% grass. and
10% effective impervious. m-dnmwmmmnudmm.mm
will be diminished Wumcmdunmmk\tbmnmutmmbnmﬂmdw
the sams level of protection. wmmmmumm&m Plan and developmant
andiu;l.mnudonehmllerlwslhr&uklalinm will help address stermwater peeds acToss
the entirs basing.

Existing flooding probiem - match 100-year peak flows in addtion t the Level 2 standard.

e Ths SMP includes the matching of lw-mpukﬂowsaspuiﬁcpcﬂemgdwdm
achisved through the Now control mitigadons proposed.

Cere Requirement #3: Flow Contrsl .

The SMP uses & flow control performancs standard equivalent o the KCSWDM Lavel $ standsrd. This
includas the conwrol of the ducation of high flow discharges berween 50% of the 2.year and the full SO-year
peak flows. In addition, the 100-vear peak dlscharge is controlled w the predeveloped 100-year level.

msmmamwwmomsm 1S% grass. and |0% maximum
impaervious provides a warpet flow regime that is more protective than the current “Existing Siie Condition™
requircments of the KCSWDM. Using general stream subility guidelincs 3 basin consistng of 75% forest.
15% grass and 10% impervious would provids a flow regime pradicted to be geomorphically stadie. but

July 31. 2001
King Counzy Depariment ol Nstural Resources
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which rasy have some water and bass fiow concerns. However. since the aifport draisage areas
&mnmﬁmmmmmmpmhumxmm_
_ in these bmsins were retrofitted to this sandard. Additienal mitigazions &re being propossd t address *:
summer Jowsflow impucts through a sesies of low-flow sugmegmnion vuks. Watse quality Teatment and
monitaring is proposed to help ensurs that water quality standards would be met. " )

Under the KCSWDM. flow controls (detention/infiltration) woald enly be required for new added
impervicus. Uad«&cm:pduwhﬁedogymumhﬂmumh
mwmmmmlyumwuhwupmwm Ths Pont
kpuﬂdingﬂwmuﬂmuﬁufwaﬂhmmﬁuumwwnomm
described above, although this would not be required by the Ecology masual or by KCSWDM.

The enciosed able. (Enclosars 2) provides an overview of the storags reservolrs reviewad under the SMP
and the associaed landcover (impervious and pervicus) essumpdons ussd t sizs these facilities. Enclosme
2 also provides o list of MPU projects identified to be served by each propased facility.

The dewntion ponds located around the we of the £1) embankment could potentially be deap enough to
inscrcept seasonal high groundwarer, The SMP proposes that final facility design may be akersd ©
maintain the live stocage volume sbove the groundwater level If this occurs. it may require raising of berm
heights. increasing side slopes. or o5 & last resorz, sxpandiag the facility footpsint, Facllity footpring ny
not be able 1o increass due 1o site constraints. Modifications to SDNIA may result in that facility !
exceeding the threshold of Stats Dam Safaty regulations.

The SMP uses a specia! PERLND calibrasion for the embanimen: flll. This calibradon was basad on
Jimized monitoring dam collecied from a 1998 embankment ares. The effect of this calibrarion is for fill
soilks 10 produce higher nmof than tll-grass. but less than impervious. The SMPassumprion is that the
final embankment will react hydrologically similar o the smalier 1998 embsnlonent area. The SMP has
not changed this assumption since it was first proposed during the Miller Creek calibration meetings in
Spuing of 2000. Ecology's June. 2000 PGO report provides a range of expectsd soil characteristics foc the
fill embankment. The expecution is that fill sofls will have a iydrologic responss more similar to ourwash
grass with fist slopes than (o the previous embankment fill calibration work. At this point in tms there was
aupuaiontamnmpdouhmnhov&nﬂﬂhehnmindhdummmmmuud
primasily for low stream fow assessmsmt and werdand mitigation) and ths SMP modeling (used primarily
for high flow assessments. and fiow contel Mitigation sizing). Bascd on the June 2000 characterization of
the embankment's hydrologic responss, the SMP nssumptions would provide soms conservatism in the
desiga of flow control mitigations.

The SMP hydrologic madels have assumed thar sl girport impervious areas are 100% sffactively
vonuecied (o the downstream drainage system. Thersfore, the modeled impervious areas equal the toml
impervious areas. Thiz assumption was used consistantly in the FISPF models for all 3 stream basins for
thecalibration. future und predeveloped (meaningful whers use of an effective impervious fraction would
result in less than 0% effective impsrvious) landcover assumptions. If runoff from the funway doss
infiltrate into the fi}l cmbankment as indicased by the June 2000 PGG report. the sffective impervious
asmaanptions would provide same convervatism in the design of flow eontrol mitigations.

Core Requirement #4: Conveyance Systems

The SMP indicates that all existing convsyancs systems provide at least a 10-vear level of capacity, All
new convevancs sysicms will he designed to at least a 25-ysar level of capacity and will meet the spill
coamsnment provisions of the KCSWDM. :

The project sits inclndes the chalisnge of conveying flows down from Uis runway elevation to the detsntion
and_-dimcu control ponds at the foor of the embankment. The SMP provides. in Appendix W. conceptual
d@fﬁ for cuergy dissipation structures that will be ured to conorol the high velocity flows ot thoss
outfalls,

July 31. 01 : ‘4
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Core Reguircment #5: Eresion and Sediment Comtrol  — © - . L
mwmm««mumwudpbh'bmudfw
embankment. mm.umwuummmwmuwhp
muwwmdum This is an importast aspect of achisving

mmhhchsemamudmupmuumm Howsver. this cannot be
awmnhmpdﬁqdmmmuwbmm Any overopping.
Mcﬁm-dhﬂswnﬂiuﬂbﬂbﬁny&ﬁuﬁn%&n&“nh
shere Aowpaths from the poads to the sTeat. Emdnwumﬂmlhmum
mmmhmMsoih(mh-MMMwummxm This
would iacliade, but is not limited . .

s soil sabllizazion and cover measures on all disturbed soils-

. ﬁdﬁiﬂgh'om‘(ﬁmmmm)muommmpqﬁmdumjmmwm
are being actively worked.

. hnhuﬁﬁmﬁnghmbdundﬂy'emmm'um(omlmw
30). and before forscasted presipimidon svents.

. mMmdemwu&mml'WWMMumlm .

. Mybﬂmﬂh%ntmnmmnhmewm'mw
season. and .

. eﬂwphud-vdﬁhhdﬂdwmwmﬂlmwi&wuemm
mof&uﬁwaﬁuﬁmmﬂhﬂg%:@ﬂnhﬁmuwm“u
Jast [ins of defensa prioe to discharpe to sTeam.

The followins is the revicwers MgdwmmwmwnMMummjca
she: umummmmmnhmmmedmumm Where
mﬁmhudbyuhm.?cuofs:nnhhuhmwk for proper maintsnancs snd cperazions under
Smd’&th&p«nnbcmd&mﬁmmaﬂcnbkdcpmuinvcn(w\md from final swiace
grade) of 20 Sset. The SDS7 vault is proposed as an above ground stotage strucwre. An assessment of
maincenance feasibility has been provided which supports the SMP pesition that the Port will be able
pmmam-wsu\‘ih

Core Requirement #7: Financial Gusrantees and Liability '
This SWDM Core Requirement is specific to procedures required under King County policy and code. The
inmknmmuthhadqmmmwailﬁhnmuwhdadhm mitigations.
hmummnhwmuummofwmmnmmmm

prioe t final permit approval, )

Thers are substantial costs sssociawd with the proposed mitigations. Many of the facilities are proposed as
) nndmuﬁmlnnanhmlwlﬁmﬁonmedam with open ponds. The largest of the aight
flow control vaults will bave 88 ocre-fest of storage. hearly 4 actes in area at 23 feet of live somage depth.
The Port has providad a memo indicating the fsasibllity of the structural design of this facility. A
commonly used estimate of vault construction costs is $5- per cubie-fooL With s total volume for new
vaults for flow comrol (347.1 acre-iset). waser quality (4.5 acTe-fest), and reserve storage (46.1 acre-feet)
of 397.7 asxu-fect. the total cost in vaults is at $86.6 million. Note: SMP uses a vault cost of about $12- per

Suly 31. 200} ' [
King Coumnty Departmem ol Natura: Resourcss
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Ench o1 - Pnal Review Commenss - Deceziber 306D (2 roviged July 2001) Comprehanaive Stcrmywater
M‘&M-Mp_mm-sq’mwm-mdm{

weal vaul cost 2 52079 millien. . . .. . )

in the KCSWDM Basic Water Quality Treatment Mean. The performance goul of basic wazer quality
treatment is 80% TSS removal, The SMP proposss t provids beamment for all new pollution generating
sixfaces and Boc afl existing polimion ing surfaces through s combinatica of biofilransa. wetvaults
and reroutes to IW'S sysiam. Wdhumﬂddphmldddnmmﬂm
muummmmmmmmuwmmm
mwwpmmmmmmm-wmmmm

. meoleprMuMuimmsMiaMHm
3.4 and Table 7-8. The SMP indicaies that the high cost and disrupdon o sirpart opeations
mﬂwm“mm' ofwwwdmfuh.mmhmmnmﬂu
i X

Teo innances whers source controls are proposed in-ieu of water quality treatment include:

. uwmammmmmmunmam»mmdmmw-
Wmmmmlwmmmummmmm

. tmummtmmﬂnhmndwmuhm Although nox spectiically
msuepncniummu.wwvchbpm-dﬁhw&mﬁum
quality meanment enly for uncoatsd menl roofs. If the coating procsss is not successful]y sompletsd.
water quality wearment would be required. )

Thuhovcwn:humdmmiudwundmxvhhumumﬁndnofu\mthy

treatment standards for new mnd redeveloping properties. SMP Tabls 7-8 provides on overview of the

propused watsr guality trearment facilities for new and existing pollution genarating impervicus surfaces.

Previous comments have bean provided In regards © eoppcr(&)mmmim from some of the existing
STIA outfalls. The SMP indicates that the stormwatsr colicciion and conveyancs systesrvdesigh can
accommedsre additional mqwiummmﬂmmwmw
monivoring.

mSﬁAM“‘mwamSym(!WS)hmmdbysahumundunwwmsﬂon
403, The KCSWDM does not set standards for industrial wastewawr sysiems. such as the WS, The TSS
remova] efficisncy of the [WS is not presented in the SMP. Evaluation of the IWS storags capecity using
Imlm.smm.mdmdn‘midwwhmlugaemannetpudicndn
uverop o stream. ‘The biggsst concem is the sustainability of the astumed future processing rats. As the
N'Somuuwmdwhdhamdwhm“mhmywmonw
mmsﬁumﬁchuofpomdﬂome»hgmuhwmmmdm
78183 to sanitary sewer have besn determinad, The SMP resuits do not suppert the contention of the WS
rensibmkvnpmmwmcimmpuilundhwnulWSdischmnbulondarmpedan
STOrT events. kmayhcmmryforbc?cﬂbmumoﬂhmmumnbmsm
depending on conditions placed on the proposed connection in snitary scwer. Since specific future storm
volumes cannot be reliably predicted. the IW'S operntion appears v require near mazimum grocessing rates
(3.2 10 4.0 mgd) whenever lagoon #3 s recsiving inflows. Any sdditional arces being rerouted to IWS and
ars included In the analyyis would slso warrant svalustion. Note: The modeled future [WS service arca
includas approximately 410 ocves of impervious and 24.6 acres of grossed pervious ares. Tha ultimas
nmpnlwhmuunauimmmummwmwumnm
whenever lagoon #3 is storing wastawaus, .

Specisl Requirement #1: Adopted Area Specific Requirements -
This wnuld include the Des Moincs Creek Basia Plan. The SMP mitigations do not rely na sanstrustion of
the regional detention ractlity, or low flow augmentation facility for mitigating cxisting of ne impervious

Iy 31,3001 : ' 6
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arsas. m.mwwuuwmmcq.mudﬂﬂmhepvwﬂm
wmmuumwwum Since this sienative spproach was bec
Wwbm.mnwﬂmddhﬁmnddﬂnghﬂwmb
necssexry. mmknﬁnmummumwsmm "

, Calcolgtinns provided
for i the Vacea farm srea 2 the 100-yeer level fiood. WWMW
that sa addiional smhnmudhphadhthm The indicatiod is that the base
Mvudmmhdnnﬂﬂndmummmddwmwbhhmvmu

floodplain
affect the flood carrying capecity of the sTesm.

Special Requirement #3: Fleod Protection Faclfities .
i wnmwwhunmdhmmmmwmormin

This special
the vicinity of the project site.

Special Requirement #4: Sonrce Control

The SMP umormmmm.mwm-mmmnuu
maintenance aod operations of the sim. Twommmol%mpmpmdmmduMh
SMP. m_mlwmofmwwmaummawuu

Special Requiremant #5: Oi Control
smﬂmumjmmmumufwwmmumm
demmmmmummeﬁnhﬁw»mmmmﬁm&om
mmmuuwnmw-nwuwmmumam
discharge. Ouddiﬁonduuwi«nﬁﬂduthMPsmlnhwpmmu
Terminal Drives. mMpmwddwmwwazBMwmhmormm&-umm
the TWS. nmalmmswmurmummm«mmmummmxmmu

July 31. 2001 ) 7
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King County
Department of Natural Resources
Dircetor's Office

Xing Street Conter R E C E l V E D

201 Sauth Jackson Street, Suite 700
sconie. WA 98104-3855

AUG -3 2001

August 3, 2001 iDEPT OF ECOLOGY

Ann Kenny, Senior Permit Specialist
Washington Department of Ecology
Northwest Regional Office

3190 - 160th Avenue Southcast
Bellevue, WA 98008-5452

Dear Ms. Kenny:

King County is pleased to bave this opportunity to work with the Department of Ecology
(Ecology) by making its technical review capacity and knowledge of local stormwater
conditions available to assist in reviewing the Port of Seattle’s Low Flow Impact Analysis - Low

Flow Impact Offset Facility Proposal (July 2001).

This analysis of low flow impacts, and the proposed facilities for offsetting identified impacts,
constitute a substantial proposal to provide mitigation for natural resource impacts which goes
well beyond the basic requirements of the King County Surface Water Design Manual. Since
this proposal goes beyond the requirements of the Design Manual, reviewers did not have the
benefit of clear performance standards for low flow mitigation efforts against which to measure
the proposals.

The enclosure provides general comments on the low flow study, as well as specific comments
on the analysis and proposed facilities grouped by drainage basin. To assist Ecology,
substantial commentary has been included to help clarify the reviewers’ understanding of the
technical issues and the logic contributing to specific comments.

Reviewers did find several inconsistencies and gaps in data, primarily in the report
documentation, that we recommend correcting in the final proposal’s preparation. While most
of these appear to be minor errors attributable to the multiple iterations and edits that the
document has gone through, several of them bave the potential to affect facility design and plan
effectiveness beyond a trivial amount.

Due to the number of minor corrections needed, we recommend that a final version of the
document be prepared that incorporates the necessary corrections and any additional technical
memoranda or addenda in a single document. This final document would allow permitting
agencies to locate all relevant documentation relating to this portion of the permitting decision
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and mitigation requirements in a single document, greatly easing record keeping and
documentation of compliance.

It is important to note that King County did not review the models for the proposed
embankment and offers no comments on the accuracy of predictions derived from these models.
Since impacts and subsequent mitigation measures are derived from the embankment models,
any shortcomings in the embankment models would potentially affect both predicted impacts
and subsequent mitigation measures.

+ Thank you for this opportunity to continue working together on behalf of the region. If you
should have questions regarding our comments piease contact David Masters, Senior Policy
Analyst, or Kelly Whiting, Senior Engineer, both with the Water and Land Resources Division.

David can be reached at (206) 296-1982 or via e-mail at david masters@metrokc.gov. Kelly
can be reached at (206) 296-8327 or via e-mail at kelly. whiting@metrokc.gov.
Sincerely,

Rt Beasninhh
Pam Bissonnette
Director

PB:tv rm
Enclosure

cc: The Honorable Ron Sims, King County Executive
Ray Helwig, Northwest Regional Director, Washington Department of Ecology
Tim Ceis, Chief of Staff, King County Executive Office
Kurt Triplett, Deputy Director, Department of Natural Resources (DNR)
Nancy Richardson Ahern, Manager, Water and Land Resources Division (WLRD), DNR
Debbie Arima, Assistant Manager, WLRD, DNR
Curt Crawford, Supervising Engineer, Drainage Services Section, WLRD, DNR
Kelly Whiting, Semior Engineer, Engineering Studies and Standards, WLRD, DNR
Joanna Richey, Manager, Strategic Development Section, WLRD, DNR
David Masters, Senior Policy Analyst, Watershed Coordination Unit, WLRD, DNR
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Eaclosurc # - Review Comments - July 2001 Low Flow Impact Analysis - Impact Offset Facility Proposal - Port of
Seattle - Parsmetnx Inc.

Review Comments on the Low Flow Impact Analysis - Flow
Impact Offset Facility Proposal, July 2001

Review Scope and Limitations

The July 2001 Low Fiow Analysis Flow Impact Offset Facility Proposal (Low Flow Report) has been
revicwed for consistency in hydrologic modeling and for consistency in meeting the pexformance
objectives identified by the Departmeat of Ecology (Ecology) and Port of Seatde (Port). The Low Flow'
Repont supplements the Port's Comprehensive Stormwater Management Plan (SMP). While the 1998 King
County Surface Water Design Manual (KCSWDM) does not include performance standards for low flow
rmutigations, the following comments do include some references to KCSWDM design criteria. This review
summary concludes that the low flow report proposes substantial mitigations for offsetting low flow
impacts annually during the umeperiod when most low flow eveats occur. There are, however, some
significant gaps in the documenanon of the analyses performed and the associated mitgatons. This
enclosure summarizes key findings and recommendations gencrated from this review. These comments
include a substantial amount of commentary as to the reviewer's understanding of the analyses performed.

Review has been limited to the HSPF hydrologic modeling, the impact assessment, asd the conceptual
design of the associated facilities. With the exception of the hydrologic inputs and outputs, the review of
specific aspects of the embankment modeling used in Miller Creek was performed by Ecology staff with
expertise in that arcs.

Review of a stormwater management plan is primarily a review of design concepts and assumphons 10
determine if the proposed mitigstions demoostrate 8 feasible approach to comply with the identified
performance goals. As the proposed Master Plan Update (MPU) development projests move from the
planning stages to development of construction plans, the proposed low-flow mitigations may need to be
updated to reflect any change in conditons. Prior to constuction of specific projects, additional review
and spproval of the final construction drawings and associated technical information report is typically
required. Oversight and monutoring are key elements to successful implementation of any stormwater
management plan. It is recommended that Ecology and the Port develop 8 plas W oversee and monitor
complisace with the mitigations set forth in the Stormwater Management Plan and Low Flow Report. One
option is to create an Ecology “Compliance Team", representing the necessary disciplines, to work with the
Port to achieve complisace with the goals and objectives laid out in the SMP and related documents.

General Comments-

Certification:

The final low flow study should be stamped by a professional civil engineer. The engineering work
included in the report should be performed by, or under the supervision of, a licensed civil engineer.

Non-Hydrologic Effects on Low Stream Flows:

The proposed low flow mitigation includes flow augmentation for identified non-hydrologic changes
effecting low stream flows. These changes include the removal of septic systems in Walker and Miller
creck basins, and the relinquishment of water withdrawal rights in Milier Creek. The water withdrawal
numbers have been refined from early SMP drafts. The septic system numbers have also been revised
since the 12/00 low flow report. The net effect of these changes is a relatively small addinonal reduction in
calculated future low stream Nows (0.01 cfs in Walker, 0.02 cfs in Miller). The Port is proposing to
provide additional flow augmentation to offset these non-hydrologic changes dunng the proposed 3 month
mitigation pcriod. Additional water quality benefits are expectcd associated with the removal of 277 scptic
tanks from the former residential areas adjacent to Miller and Walker creeks.

While some of the comments below address how the non-hydrologic changes were handled in the low-flow
statistics. none arc mean!t to question the appropriateness of the quaality or duration of the proposed non-
hydrologic mitigations.

August 2. 2001 . |
K:iae Counsy Depantment nf Narura! Reccurces
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Enclosure #1 - Review Comments - July 2001 Low Flow lmpact Analysis - [mpact Offset Facility Proposal - Port of

Seattic - Parametrix Inc.

Calibration Accuracy: - .
The low flow analyses used the same HSPF calibration files used in the SMP to define the existing baseline

low flow conditions. This calibration bas been accepted for stormwater design and xherefpﬂ: the low flow
analysis and mutigations will be consistent. The final low flow report needs to include 8 discussion of the
accuracy of the calibrations in predicting low flows at upper stream gauges. and a statement of adequacy of
the calibrations for the purpose of low flow simulation.

Biological Conclusions: _ o
The flow frequency plots of ranked annual low flow events show substantially complete mitigation of the

annual minimum low-flow eveats by providing sugmentation during the timeperiod when streams are at
their historically lowest flow levels (August-October). Inspection of the 1991 through 1994 hydrographs
shows that June-July baseflows will also be reduced by & similar amount. The flow frequency analyses
generally predict an increase in number of annual low flow periods occurring in July under the
augmentsaon plan. The low flow report's biological assessment concludes that this change in timing of low
flow events will not have an adverse impact on salmonids or their habitat.

The late spring and early summer periods are when fish typically grow at the greatest rate. It is difficult to
put these early summer hydrologic changes into perspective without an evaluation of what these flow
reductions will look like in-stream. Will fish be forced into pools at times they curreatly are not? Will the
number of available pools be reduced? Will this change the spatial distribution of fish? Will juvenile fish
be subject to increased predation? Will there be impacts to inveriebrate diversity and/or sbundance? Will
there be shifts in timing and duration of insect hatches?

e The final low flow study should put these spring-carly summer low flow periods into perspective
through a quantitative assessment of the effects of flow reductions on represcatative stream channel

cross-sections.

e A monitoring program should be developed to verify the biological findings of no adverse impact to
stream biology. This monitoring should begin as soon as possible so that baseline data can be obtained
prior to substantial development changes.

¢ A monitoring program should be developed to ensure sdequate water quality of reserve stormwater
prior to discharge to strcam.

Documecatation:
The report should clearly document and narrate the analyses used 1o generats the results used to deterrmne

the impact and develop proposed mitigations. Presentation (including parrative) of alternatives considcred
is appropriate. Likewise, if electronic files are provided they should be limited to those files which
correspond to the results presented in the report. A readme.txt file (or text in the report) should detail
specifically which electronic files are provided and what information they contain. There should only be
one CDROM. In the event additional files are needed, an entire repiacement CDROM should be provided.
The analyses sad information are complicated enough without insufficient documentation (narvative) and
superfluous supporting documents cresting unneeded confusion.

Conceptual Drawings:

Conceptual drawings of the reserve storage facilities were received July 31. They show reserve vault
locations and size for all of the proposed low flow vaults. The Low Flow Report needs to include details
on how constant dischage will be maintained in a rescrvoir with variable hydraulic head pressures.
Specific Comments provided below.

The reserve vault inlets and outlet should be configured so that water is added/discharged from the middle
of the reserve storage depth. This will help avoid disturbing sediments and/or floatables which could be
present in the reserve vault. Some drawings have notes indicating that internal piping will be used to

August 2, 2001
King Conunty Depantment of Natursl Resousces ! 2
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Enciosure #1 - Review Comments - July 2001 Low Flow Impact Analysis - Impact Offset Facility Proposal - Port of
Sesttle - Parametnix Inc.

romote circulation and flushing of stored water. A similar note would be applicable to situations like
SDS3 vault where the inlet pipe is located 12.9 fect above the reserve storage.

To help keep the retained water well acrated. reserve storage vaults should include open ventilation
consistent with KCSWDM wetvaults. Mechanical acration may be needed if graung 1s not feasible (e.g.,
vaults considerably below grade). At conceptual stage, a note 1o this effect would suffice.

Des Moines Creek -

Overview
Point of Evaluation: S 200" Street, near golf course weir.

Existing conditions: represented by the SMP 1994 Calibration HSPF input file.
Future conditions: represented by the SMP 2006 Future HSPF input file.
Tacget flow condition: 1994 landcover, 2-year 7-day low flow = 0.35 cfs

2006 flow condition: 2006 landcover, 2-year 7-day low flow = 0.25 cfs .
Hydrologic change: 0.10 cfs

Additional Non-Hydrologic mitigation: 0.00 cfs

Total Low Flow Augmentation: 0.10 cfs

Low Flow Augmentation Period: July 24 - October 2491 days

Reserve Storage Volume: 12.2 acre-feet

Start of Filling: January 1

Duration of Reserve Storage Filling (maximum): 32 days (vault filled by February 2)

Comments

Calibration Documentation:

No data was found in the low flow repert, or the accompanying three CDROMs, comparing the existing
condition simulation of low flows against the Tyee Golf Course weir gauge data Provide representative
hydrographs, associsted discussion and statement of adequacy of the calibration for simulating low flows.

Low Flow Statistics:

The proposed augmentation period starts on July 24 dus to'a iarge number of late July low flow events in
the 2006+ sugmentation record which occurred prior (o an August 1 start date. (note: these low flow events
before or after the mitigation window are less severe than would occur during the late summer if no low
flow augmenution was provided.) However, there remains 11 aanusl low flow events (out of the 47 year
record) which occur outside of the mitigation window, six starting around July 15. The reserve storage
filling analysis determined that there will be at least 36 days (lowest of the 47 year record) worth of flow
augmentauon remaining in the vaults at the cad of the proposed augmentation period (October 24). The
vault storage volume remaining was not known when the July 24 and July 15 start dates were discussed
previously. It is recommended that the reserve storage be evaluated with a July 8-15 start date to see if the
filling analysis continues to show enough remaining storage (o continue mitigation through October.
Provided the final operations plan includes the provision to continue discharging any available water during

August 2, 2001
King Counry Department of Natural Resources
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Enclosure #1 - Review Comments - July 2001 Low Flow Impact Analysis - Impact Offset Facility Proposal - Port of
Scattic - Parametnx Inc.

the month of November, or until substantial rains occur, the flow frequency analysis would be consistent to
assume events within this extended period of water availability to be sugmented.

The flow frequency plots of ranked annual low flow events show substantially complete mitigaton of the
annual minimum low-flow events. The proposal provides augmentation during the period when swweams
are at their lowest flow levels. Inspection of the 1991 through 1994 hydrographs show that June-July
baseflows will also be reduced by approximately the same 0.10 cfs. The flow frequency analyses predicts
an increase in number of annual low flow periods occurring in July under the augmentation plan. The low
flow report's biological assessment concludes that this change in timing of low flow evemts will not have an
adverse impact on salmonids or stream habitat.

The late spring and early summer periods are when fish typically grow at the greatest rate. It is difficult to
put these early summer hydrologic changes into perspective without an evaluation of what these flow
reductions will jook like in-stream. Will fish be forced into pools at times they currently are not? Will the
number of available pools be reduced? Will this change the spatial dismibution of fish? Will juvenile fish
be subject to increased predation? Will there be impacts to invertebrate diversity and/or abundance? Will
there be shifts in uming and duration of insect hatches?

¢ The final low flow study should put these spring-carly summer low flow periods into perspective
through & quantitative assessment of the effects of flow reductions on representative channel cross-

sections.

e A monitoring program should be developed to verify the biological findings of no adverse impact to
stream biology. This monitoring should begin as soon as possible so that baseline data can be obtained

prior to substantial development changes.

* A moritoring program should be developed to ensure adequate water quality of reserve stormwater
prior to discharge to soream.

Conceptual Designs:
o Conceptual designs should include details oo how constant discharge will be achieved with vaniable
head pressures.

o  SDS4 vault: The vault inlet pipe will need to be reconfigured at a lower clevation. A note similar to
the one found on exhibit C131 should be included here.

*  SDS3 vault: not all inlet pipes are wibutary to the reserve storage vault. The effects of having a
reduced wibutary area should be factored into the vault filling calculations.

Des Moines Creek Conclusions:

1. The proposed Des Moines Creek low flow augmentation has increased from 0.08 cfs t0 0.10 cfs in the
current proposal. The proposal to augment low flows for 3 months constitutes a substantial amount of
mitigation.

2. The Low Flow Report needs to include evaluation of the.accurscy of calibration for predicting upper
soeam low flows, a discussion of the evaluanon, and 2 statement of adequacy.

3. Consideration should be given to moving the start date eaclier (July 8-15) because of the large amount
of reserve storage available at end of augmentation period, and the presence of several low flow events
occurring in July. .

4. Itis recommended that the Low Flow Report include complete conceptial drawings for the proposed
reserve storage vault and revised site design which includes the proposed reserve storage relcase
structure 1o maintain constant discharge.

5. The SDS3 vault includes bypassing some inflows around the reserve storage. It is unclear whether this
has been accounted for in the reserve storage filling calculations.

6. The SDS4 vault reiease rate will need to be only 0.015 cfs. It would be preferable if the reserve
storage could be achieved with SDS3 facility alone.

August 2, 2001 . 4
King County Department of Natura! Resources '

AR 050899



3

Enclosure #1 - Revicw Comments - July 2001 Low Flow Impact Analysis - Impact Offsct Pacility Proposal - Port of
Seattie - Parametni Inc.

Walker Creek -

Overview
Point of Evaluation: Des Moines Memorial Drive (-Gauge 42C).

Existing conditions: represented by the Calibration HSPF input files.

Future conditions: represented by modified 2006 HSPF mput file. 8.05 acres removed from SDW2
subbasin. Embankment flows not included.

Target flow condition: 1994 landcover, 2-year 7-day low flow = 0.79 cfs
2006 flow condition: 2006 landcover, 2-year 7-day low flow = 0.71 cfs
Hydrologic change: 0.08 cfs

Additional Non-Hydrologic mitigation: 0.01 cfs

Total Low Flow Augmentation: 0.09 cfs

Low Flow Augmentation Period: August 1 - October 31; 92 days
Reserve Storage Volume: 15.0 acre;feel

Start of Filling: December 1

Duration of Reserve Storage Filling (average year): 102 days (vault filled by Mid March)

Comments

Low Flow Statistics:

It appears that the low-flow statistics provided for 1994 and 2006 conditions do not account for the non-
hydrologic changes. while the 2006+ augmentation includes the additional augmentation proposed for non-
hydrologic changes. If this observation is true, the benefits of the proposed mitigation are slightly
overstated. This could be done by raising the 1994 curve by 0.01 cfs or by lowering the future condition
curves by 0.01 cfs. Either way, it does not change the calculations for the amount of augmentation
proposed. Nosn-hydrologic chaages and low flow events occur outside the proposed augmentation window,
50 it would not be accurate to simply remove the augmentation associated with the proposed non-
hydrologic mitganons.

The third CDROM provided, dated 7/26/01, includes timeseries for non-hydrologic adjustments. These
timescries have not been revicwed as there is no indication they were used in the current analysis.

Embankment Modeling:

The low flow study report indicates that the hydrologic contributions from the embankment were not
included in the resuits of the 2006 conditions, nor in the 2006+ augmentation models. However, the low
flow report includes information on the Walker Creek fill embankment, which raise the following
comments:

* It appears that a significant portion of the modeled Walker Creck embankment is located within in
Des Moines Creek surface water basin (SDS7). The embankment analysis found 2250 linear feet of
embankment south of the Miller/Walker basin divide. This appears to include the enuire length of the
3" runway outside of the Miller Crcck Basin. In comparing against the SMP Grading and Drainage
plans, it appears that approximately the southern 1300 feet of the runway either does not have any
embankment fill or the embankment drainage would not be tributary to Walker Creek.

August 2, 2001
K:ing County Devantment of Natural Resources
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Enclosure #1 - Review Comments - July 2001 Low Flow impsct Analysis - impact Offset Facility Proposal - Port of
Seattie - Puametax Inc.

« OnFigure | of the 6725 PGG memo, the southernmost green ares representing fill depths over 40 feet
appears to be in an arcs shown on the SMP grading pians to be in an ares identified to be a 40 foot cut
(clevation 390 reduced wo eievation 350). It is indicated in the low flow report that Walker Creek post-
project conditions assume that the embankment fill provides no discharge during summer low flow
statistics. This is shown in Walker Creek HSPF input file (wenofill.inp) received via ¢-mail
attachment on 7/24/01. This is the input file reported to have been used to gencrate the 2006 low flow
stanistics. The input file includes the removal of 8.0S acres of till grass, embankment fill, and
impervious. The stated purpose for the removal of the PGG embankment flows was "...to allow for the
largest impervious area possible to refill the Walker Creek low sweamflow vauit™ This philosophy
raises concerns in that simply not modeling the embankment does not change the expected runoff

tesponse of the embankment fill.

Non-Hydrologic Evaluation:

The Walker Creek drainage area reportedly includes the removal of 41 septic systems. The low flow
impact associsted with this removal of water is 0.014 cfs. This is approximately equal to 210 gallons per
sepuc system per day. This is consistent with commonly used numbers for domestic water use.

Reserve Storage Collection:

To facilitate the collection of enough stormwater in the SDW?2 surface water subbasin, the low flow report
indicates that water will be collected from an impervious cover over Pond F, and by placing liners under
some of the infield areas (filter strips) 10 keep stormwater in the surface collections system for conveyance
to the reserve storage vault. The July 25, 2001 letter from Keith Smith, Port, indicates that 3.5 acres of
infield area is proposed to be lined with impervious surface underiying the grass lined filter strips. The
liner is 1o offset the 3.5 acres of runway assumed to 100% infiltrate into the embankment in the low flow
models. Additionally, the SMP proposes to cover the pond with an impervious cover and to collect
stormwater from the cover. Adding impervious surfaces not anticipated in the SMP creates inconsistencies
with the assumptions used to size and evaluate the surface water facilities, as well as creating
inconsistencies in the amount of water assumed to recharge groundwater and adjacent wetlands.

The SMP hydrologic models have assumed that all airport impervious areas are 100% effectively
connected to the downstream drainage system. Therefore, the modeled impervious areas equal the total
impervious areas. This assumption was used consistently in the HSPF models for all 3 stream basins for
the calibration, future and predeveloped (meaningful where use of an effective impervious fraction would
result in less than 10% cffective impervious) landcover assumptions. For the facilities serving the
embankment area effective impervious (less than total) was used for release rates and total impervious was
used for future conditions. Per the June 2000 PGG report, this is a conservative assumption since the
embanianent fill specifications should result in a much more permeable embankment. However, since it is
not possible to verify the future condition of the embankment. the SMP has not changed the original
embankment permesbility or effective imperious assumptions. The proposed approach for Walker Creek
is to consider 3.5 acres of the proposed runway is 0% effective and therefore lining 3.5 acres of infield
areas produces no aet increase in impervious cover. Comments include,

e Adding impervious surfaces for the sake of mitigation feasibility is a counter-productive strategy for
aliaining resource protection goals.

¢ Iflining the embankment area, the amount of embankment water available for downstream wetlands
will change (likely decrease).

o Iflining other pervious areas in Walker Creek (either till grass or outwash grass) this will have a larger
cffect on the flow conwol performance than lining embankment area.

e  While filling the reserve storage vault the winter hydrology of Wetland 44A will be altered. inan
average year the vault filling will take 102 days (mid March), but in drier years filling will extend
through Spring and Summer. While filling, the runoff volumes which would have been discharged to
the wetlands will be stored (15 ac-ft) and introduced to wetlands during late summer.

August 2, 2001 6
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Enclosure #} - Review Comments - July 2001 Low Flow impact Analysis - impact Offset Facility Proposal - Port of
Scattle - Parsmetnx Inc.

If the runway areas draining to the embankments are assumed to be zero percent _effecx_ivc impervious for
purpases of designing flow control facilities, infilration related BMPs such as raised rims on conveyance
inlets, or perforated stubouts on the outlets from conveyance inlets should be pr_ov-ded. Unless measures
are taken to ensure that runway arcas draining to the cmbankment will be fully_ infiltrated. the flow control
facility petformance should be reevaluated to determine the feasibility of mesting stormwater ;unda_rds
using modeling assumptions consisteat with the SMP.  Performance verification may be possible using the
existing proposed facility. Successful demonstration of maintaining flow copuol performance goals may.
in part, be contingent on what portion of SDW2 subbasin is proposed to be lined. Due to the hydrologic
responsc assumptions for the fill in the SMP, it would be advantageous to linc an area of embankmeat fill.
However, see Wetland 44A discussion below.

This proposal to add additional impervious surfaces is significant enough (total impervious will increase
from 9.5 to 13.0 acres) that the areas to be lined should be provided in a figure to show how it will look

cither on the grading plans of as a separate figure! It is also necessary 10 know whether the liner will be

located over the embankment or other soils. It should also show any infiltration BMPs, if proposed.

Wetland Hydrology: i

Wetland 44A is located at the toe of the Walker Creek embankment. The northern arm of the wetlands
receives flows from the outlet swale. The outlet swale serves as the conveyance system for discharges
from the detention pond, reserve vault, and possibly serves to collect discharges from the embankment
drain. Note: The NRMP indicates that this swale is to be removed after construction which is inconsistent
with the SMP that shows the swale as a permanent stonnwaler conveyance system.

The low flow proposal includes the collection and reteation of 11.5 acres of impervious surfaces into the
reserve storage vault. The period of filling will average 102 days starting on November 30 (ending around
mid-March in averags year). During this time there will be almost zero surface inflows/discharges from the
detention pond. In less than average years of precipitation, the time period needed for vault filling can
extend considerably (in two years of the modeling record the vault did not completely fill). During these
periods of filling the wetlands will receive only gm:r from the embankment drains (assuming they are not
intercepted iato the vault also). This includes about 8 acres of pervious and impervious surfaces in the
Walker Creek subbasin. The low flow proposal includes lining of 3.5 acres of pervious area, cither on the
embankment of east of the embankment. 1f the finer is located on the cmbankment, there will be a
reduction in the amount of embankment recharge (o the northern arm of Wetland 44A. The retained
volumes (15 acre-feet) will be introduced to the wetlands as constant low flow augmentation between
August 1 and October 31.

]
The NRMP shows the outfall from a channel located south of the southern arm of Wetland 44A, which is
not shown on the SMP grading and drainage plans. The channel is assumed to convey flows from
approximately 200 linear feet of ebankment located south of wetland 44A.  Since this portion of the
runway is located in the Des Moines surface water basin, it is not expected that the proposed lining of the
embankment will occur here. '

The proposal to add sdditional impervious surfaces to facilitate stormwater mitigation is not supported by
the reviewer. Alternatives recommended for evaluation include: 1) collection of the winter runoff from the
69 acres of impervious being sdded in the Walker Creek non-contiguous groundwater basin, or 2) the
collection of a percentage of water at the toc of the Walker Creck embankment, 3) divert some winter
runoff from adjacent SDW 1B drainage system. !
|
1. The 69 acres of impervious surface being zdded in the Walker Creek groundwater basin is likely
responsible for most of the mitigation need.| A portion of the rain water that would be intercepted by
these impervious areas is currently flowing as groundwater to Walker creek. The collection of January
cunoff from some or all of these new impervious areas (or equivalent) would be unlikely to have an
adverse affect on Des Moines Creek winter iflows. :
i

August 2, 2001 | . 5
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Enclosure #1 - Review Comments - July 2001 Low Plow Impact Anslysis - impact Offact Facility Proposal - Port of
Seattle - Parametnx Inc.

2.

1t is understood that the storm water at the toe embankment has been identified as providing hydrologic
mitigation to wetlands 44A. It is not known whether there is sufficient water in the embankment to
provide enough runoff volume for both purposes. A portion of the embankment north of the sDw2
pond could likely be directed into the vault by gravity drain.

Taking water from SDW1B would be similar to getting water from the non-contiguous groundwater
area, cxcept that it would more clearly be a diversion of flows under the KCSWDM. However. the
diversion of flows is sometimes approved when determined to have beneficial results. It appears that
this would havc beneficial results, and that the reduced winter flows from SDW 1B would have no

negative impact on Miller Creek.

Conceptual Designs: . ) .
Conceptual desigas need to include dewails on how constant discharge will be achieved at variable head

pressures.

Walker Creek Conclusions:

1.

The proposed Walker Creek low flow augmentation has increased substantially from previous
conclusions which indicated improvemeats to base flows, or zero impact. The proposal to augment
jow flows by 0.09 cfs from August 1 - October 31 constitutes 8 substantial amount of mitigation.

The augmentaton proposed assumes no contribution from the embankment fill, pechaps due to what
appears to be an overestimation in the size of the Walker Creek embankment. If future updates to the
low-flow report include the rei t of the embankment model, the true size of the fill
embanikanent tributary to Walker Cresk needs to be verified and modeled accordingly.

The proposed addition of new impervious surfaces as part of the low-flow sugmentation is not
recommended. Whether the other 3.5 acres of runway will truly be zero percent effective (entirely
infilzate into the embankment) is not known. If it is not 100% infiltrated, then the flow coatrol facility
may not be adequately sized. It appears that weated stormwater needs to be collected from an alternate
Jocation to avoid impacts to Wetiand 44A and to ensure reliable filling of the reserve storage without
extending through Spring and early Summer.

The ercbankment drainage is alresdy inteaded to provide hydrologic contribution to Wetland 44A. It
appears that the quantity of embaakment drainage will be approximately half of that indicsted in the
current ecmbankment model even without the addition of 3.5 more acres of impervious surface. 15
acre-feet of runoff which would have flowed to this wetland will be intercepted and stored for relcase
to the wetlands and stream during August-October.

It is recommended that the low flow report inciude complete conceptual drawings for the proposed
teserve storsge vault and revised site design which includes the proposed reserve storage release
structure to maintain constant 0.09 cfs discharge, the proposal to line a portion of SDW2, and the cover
and rainwater collection system being proposed for the SDW2 pond.
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Enclosurc #1 - Review Comments - July 2001 Low Flow Impact Analysis - Impact Offset Pacility Proposal - Port of
Seattle - Paramesnx Inc.

Miller Creek -

Overview
Point of Evaluation: SRS09 crossing (COPY 55).

Existing conditions: represented by the Calibration HSPF input files.

Future conditions: represented by modified 2006 HSPF input file.

Target flow condition: 1994 landcover. 1991 (~2-year) 7-day low flow = 0.79 cfs
" 2006 flow condition: 2006 landcover, 1991 (~2-year) 7-day low flow = 0.67 cfs

Hydrologic change: 0.11 cfs (why not 0.12 cfs? Ses below)

Additional Non-Rydrologic mitigation: 0.02 cfs

Total Low Flow Augmentation: 0.i3 cfs

Low Flow Augmentation Period: August 1 - October 31; 92 days

Reserve Storage Volume: 18.8 acre-feet

Start of Filling: January 1

Duration of Reserve Storage Filling (maxirnum): 58 days (vault filled by March)

Summary of 2006 ASPF PERLND Adjustments (units = acres)

Subbasin PERLND 26 | PERLND 45 DMPLND | PERLND 80 | PERLND 45
Removed Removed Removed | Added Remaining |

SDN3x 029 0.29 23.48

SDN3AI 5.69 5.69

SDN3AO 15.72 2.19 17.91 64

SDW1AO 0.67 18.66 0.93 2026 13.78

SDN1AI 13.07 13.07

SDW1B 0.54 36.05 2241 59.00 10.21

SDN2X 0.86

SDN4 0.99

SDN4X 831

WS NSMPS 0.01

TOTALS 1.21 70.72 44.29 116.22 64.04

PGG MODEL 69.6 42.1 111.7 1ol

6/25 memo PGG

Difference -1.21 -1.12 -2.19 4.52

Review shows thal more area was removed from HSPF stream model than was simulated in the PGG
models. Unclear why non-fill PERLND 26 was removed, or why there is an additional 64 acres of
embankment fill remaining in the HSPP stream model. These issues would tend to have no effect or a
slightly conservative effect on the analysis.
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Enclosure #1 - Review Comments - July 2001 Low Flow Impact Analysis - Impact Offset Pacility Proposal - Port of

Seattic - Paramerrix Inc.

Summary of other 2006 HSPF input file modifications

s WDM DSN7000 timeseries applicd to RCHRES 35 (miller creek). DSN include§ the emba_nkmem
model cutput for water conveyed (0 toe of embankmeat via underdrain. DSN units are cubic-feet per
day. Scalar convers to acrc-feet per umesicp. .

e WDM DSN7001 timeseries applied to PERLND 80 AGWLI (active groundwater). DSN includes the
embankment model output for water lost through bottom of underdrain. DSN units are cubic-feet per .
day. Scalar converts to inches per timestep per acre of PERLND80. Note: PERLND 80 is not rained
on or evaporated from. .

e PERLNDS 47 and 57 turned off. Infiltratcd water (SDW1A and SDW1B) is not seat to active
groundwater. As there remains ibutary area in these subbasins after the removal of embankment

areas, this would be a conservative assumption.

COMMENTS:

Low Flow Statistics:

It appears that the low-flow statistics provided for 1994 and 2006 conditions do not include the non-
hydrologic changes, while the 2006+ augmentation includes the additional mitigation proposed for non-
hydrologic changes. If this abservation s true, the benefits of the proposed mitigation arc somewhat
overstated. This could be done by raising the 1994 curve by 0.02 cfs or by lowering the future condition
curves by 0.02 cfs. Either way, it does not change the calculations for the amount of augmentation
proposed. Non-hydrologic changes and low flow events occur outside the proposed augmentation window,
so it would not be accurate to simply remove the augmentation associaled with the proposed non-
hydrologic mitigations.

The third CDROM provided, dated 7/26/01, includes timeserics for non-hydrologic adjustuments. These
timeseries have not been reviewed as there is no indication they were used in the current analysis.

The 1993 annual low occurs outside the stated augmentation window, but the reserve storage filling
analysis shows that even in the driest year there were 20 days of flow asgmentation volume remaining in
the vault. Provided the final operations plan includes the provision to continue discharging any available
water through the month of November, or until substantial rains occur, the analysis is consistent to assume
this event mingated.

The original 12/00 Low Flow study reportedly used the sams input file (1994 calibration input file hasa't
changed since 12/00 SMP and Low Flow study) that is currently being used (per Response to Public
Comments, Parametrix 2001). There was some confusion over what file was sctually used. A set of input
files were provided by Parametrix on 4/19/01, but discussions on 4122/01 indicated uncertainty as to what
input files were used in the 12/00 analysis. The 4/19/01 input files appear to be 2006 subbasins with 1994
landcover. This may explain why the existing condition 2-year 7-day low flow dropped from 0.79 cfs 0
0.74 cfs in this iatest draft of the low flow report. Although the existing 2-year low flow was reduced, the
calculated hydrologic impact (including embankment flows), now based on 1991 low flows, increased from
0.06 cfs to 0.11 cfs in this report.

Should the 1991 7-day impact number be 0.12 cfs? All of the data in the provided spreadsheets show 2
decimal places and the difference in 0.12 cfs. The tabie entitied “Companson of 7-dsy Low Flow by Rank"
calculates the hydrologic change at 0.12 cfs also. The only place found that uses 0.11 cfs was in the cover
letter.

e In the electronic file (7/23/01 CDROM) named: millerdsilyaverageflow.xls a check of 7-day low flows
for 1991 was performed. This spreadsheet includes daily average flows for the full 47 year period of
tecord and thercfore is assumed to be the 2006 conditions with no embankment contribution. The
numbers in that spreadsheet would indicate the hydrologic impact to be 0.14 or 0.15. depending on
rounding prefercnce.  The difference is that the 2006 daily timeseries has a low 7 day average of 0.64,
rather than the 0.67 shown ia the summary tables. This analysis indicates that if the expected
infiltration rates into the embankment are not achieved and maintained, 0.14-0.15 cfs would bc the low
flow offset for hydrologic changes (0.16-0.17 cfs including non-hydrologic mitigations).
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Enclosure #1 - Review Comments - July 2001 Low Flow lmpact Analysis - Impact Offset Facility Proposal - Port of
Scaule - Parametniz Inc.

« Discussion with modeler on 7/30/01, resulted in the finding that an outdated eiecgonic file was
provided for "Low Flow Miller 91-94 xlIs™. Reportedly, the 2006 future condinons column had been
updated and the correct results should have a future condition 1991 7-day low flow of 0.67 cfs (_not
0.69 cfs calculated in the provided eleconic file). No backup data was found on CDROMs which
produce a future 1991 7-day low flow of 0.67 cfs. which is the flow indicated by the modeler to be the

correct value.

e  Additionally, thc existing (1994) condition 1991 low flow was consistently calculated in the electronic
files to be 0.784 cfs (not 0.79 cfs indicated in all ables). The difference (impact) is reportedly 0.114
cfs, consistent with the low flow report cover letter (0.13 cfs totl flow reduction with non-hydrologic

changes included).

Reserve Storage: _ , ) )
The drainage area for the existing NEPL vault was probably not intended to be included in vault filling

calculations. The NEPL vaults are not in series and rewrofitnng of the existing vault is not proposed. NEPL
new vault serves 26.29 acres of impervious (miller 2006 HSPP model), rather than the assumed 32.31. The
% of reserve siorage in each vault could be updated to maintain similar depths and/or fill times in the
facilities.

The NEPL site design provides water quality geatment downstream of the vaults. The Cargo site also uses
biofilration swales, but it appears that biofiltration is proposed upstream of the Cargo vault. Both sites are
subject to motor vehicle use. The draft partial operstional plan was writien assuming collection of treated
runway runoff receiving water quality pre-treatment, and details additional water quality concerns with
runoff from areas subject to regular motor vehicle use. NEPL is currently proposed to provide 40% of the
total augmentation water. The Cargo site provides an additional 10%. The cureat low flow plan does not
clearly demonstrate whether it is feasible to collect reserve water in these locations. The final proposed
vault locations should be cvaluated for feasibility and any special design considerations (e.g.., upstream
spill control, oil controls, downstream compost filters, etc. ) identified for the final low flow plan.

With a large aumber of reserve vaults, it means that the discharge rates must be proportioned. This will
result in individual vault discharges as low as 0.013 cfs. For perspective, the minimwn orifice size allowed
by KCSWDM is 0.5 inches which produces a calculated discharge of 0.012 cfs with 3 feet of head. The
actual discharge will be dependent on factors not considered by the standard orifice equadons and will be
susceptible to maintenance difficulties. The final low flow report should consider reducing the number of
facilities to reduce the maintenance and monitoring needs. This will also allow for larger releases from
individual vaults which would be casier to design, and less prone to plugging. The final low flow report
needs to include design details on how the constant discharge releases will be achieved.

The low flow report assumes that essentially all runoff from impervious surfaces on the embankment will
fully infilrate into the embankment. Therefore, runoff from these impervious areas will not be available to
fill the reserve storage vaults, which has led to the proposal for reserve storage vaults in other subbasins
within the Miller Creek drainage area. Although contributing to the low flow condition, some of these
subbasins are not located adjacent to Miller Creek. In late summer it may be difficult to deliver the
augmentation water to the stream. The outfall locations upstream of ths regional detention facility may
result in losing the water to the soil rather than delivenng it to stream. However this is where much of the
impervious surfaces are being added under future conditions. It would certainly be preferred to find
appropriate places for infiltration to occur which would offset the low flows without large reserve storage
vaults. Investigations into infilcration feasibility have been ncgative in most areas evaluated. Perhaps
approaching the investigation by asking where on the site infiltration would be feasibie might be more

productive.

Embankment Modeling: (Description of Process, no recommended action items)
The inflow to the PGG embankment models was generated from fils Millaltl.inp. The embankment
surface was modeled consistent with a typical parameters for flat sloped grass cover on outwash soils. This
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Enclosure #1 - Review Comments - July 2001 Low Flow impact Analysis - Lmpact Offset Facility Proposal - Port of
Seste - Parametrix Inc-
was consistent with the embankment characterization in E}:plbgy‘s June 2000 PGG report. Duning )
facilitated meetings. it was originally agreed that the precipitaton would be scaled to account for the “run-
on” of stormwater from runways and taxiways onto the in-field aress for infiltration. However, the
approach used was 10 scale up the pervious AGWO flows as tributary inflows into the embankment model.
Figure 2 of the 6/25 PGG report, shows the different results between the two approaches. Altgmauve |
was the approach used, which is shown to provide iess water available to the embankment. It is therefore
accepied as more conservative than the approach originally agreed to. It was also expected that the normal
1 hour timestep would be uscd to simulate the embankment inflows and then the results would be
aggregated to daily values for input into the embankment model. Discussions with the modeler indicated
that using hourly timesteps for Alternative 2 would have lowered the values shown in Figure 2 slightly. but
they would remain greater than the approach used, Alternative 1.

The PGG embankment models were reviewed by others at Ecology. As we provided no review of this
model, no comments are provided.

" The PGG embankment model produced two outflow timeseries. Discharge at the toe of the embankment,
and water lost downward from the underdrain, assumed to go to active groundwater. For the four year
cmbankment simulation period thesc values were added into the HSPF stream model using the 2006 HSPF
model with the embankment areas removed. The initial results were run for only the 4 year simulation
period. There were significant differences in the low flow statistics (existing conditions) when the model
was run for only the 4 years of embankment data (1991 exisung condition low flow was 0.79 cfs in full
simulation and 0.69 cfs when run for only the 4 years). Reviewer did not support the approach of starting
out with s completzly “dry" model &t the start of the embankanent period of simulation, especially whea the
hydrologic impact is being based on the results of the 1% year. The modeler proposed to “wet up” both
models using the calibration model. This approach seems reasonable (and resulted in slight increase in the
amount of mitigation proposed). The analysis is consistent with expectations that the largest diffcrence in
annual 7-day low flows would be uscd (o assess the hydrologic impact (see above comments).

Infiltration of impervious surface runoff through filter strips is typically assumed not to occur in site
designs. However, the current modeling approach is consistent with Ecology's June 2000 PGG report. The
inficld arcas on the embankment typically exceed the standard filter saip lengths which will provide
additional opportunity for infiltration to occur. Over time it may become necessary to take comrective
actions to maintain the surface infiltration needed to recharge the embankment (c.g., poking holes to ensure
good water contact with permaeable soils).

To help ensure infiltration into the embankment, there are some simple BMPs which could be iatroduced to
the collection and conveyance system. Raising the rima on the catchbasin inlets 1-2 inches would provide
conveyance for high flows while encouraging infiltration of smaller events. Another idea would be to
provide 5-10 feet of perforated pipe just downstream of the cachbasin inlets. Note, these proposed BMPs
were previously rejected due to concems over poading and cost, respectively.

From evaluation of the electronic file provided (MillerDailyAverageFlow.xls) it appears that in the cvent
that embankment infiltration rates are not achieved the total low flow sugmentation wouid increase to a
maximum of 0.16-0.17, including both hydrologic and non-hydrologic changes to low flows, assuming no
low flow contribution from the embankment. Monitoring should be performed to determine the
effectiveness of the embankment to infiltrate and at the embsnkment drain collection system for
verification of the embankment model.

Collection and Conveyance of Embankment Drxinage:

Grading and Drainage plans show the coilection swale at the toc of embankment in the vicinity of the
SDN3A pond. Sheet 129 shows the collection swale flowing northerly to the break-line for Sheet 130.
Sheet 130 shows & ditchline flowing in the opposite direction (south) to the same break line. Itis not clear
where this water 1s intended to go.
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Seattic - Parametix Inc.

Similarly. there is a ditchline below where the aurport security road traverses the slope on Sheet 130. The
ditch is located on the up-siope side of 154" St. The ditchline may be collecting & majority of the
embankment drainage at the north-end of the runway. The ditchline disappears at the breakline between
Sheets 130 and 129. It is not clcar whete this water is intended to go.

Conceptual Designs:
Conceptual designs need to include details on how constant discharge will be achieved at vaniable heads.

Special considerations may be needed with the NEPL reserve storage vault. The inflow water will not have
water quality pre-treatment and therefore it is reasonable to assume it will have relatively high TSS and
possibly oils. A proposal to deal with the water quality concems is needed at the conceptual design stage,
panticularly because NEPL is providing 40% of the reserve storage water.

Special considerations may be nceded for Cargo reserve storage water quality. This also may affect the
conceptual design.

Miller Creek Conclusions:
1. The proposed Miller Creek low flow augmentation has jncreased 0.10 to 0.13 cfs in the current

proposal. The proposal to augment low flows by 0.13 cfs from August } - October 31 constitutes a
substantial amount of mitigation.

2. The large number of facilities proposed to provide reserve storage volume will be probiematic in terms
of maintenance, operation, momitoring, and design. Proportioning the storage also implics
proportioning the release rates. The release rates in some vaults may be less than can be reliably
achieved using the KCSWDM minimum orifice size.

3. There are water quality concerns at NEPL and Cargo due o coliection of runoff from regularly used
vehicle access areas. The current operations plan needs 1o be updated to reflect thus change. An
evaluation as to feasibility of providing reserve storage of adequate water quality is recommended.

4. Clarification is needed as to where the outfall is located for the embankment toe collection swale in the
vicinity of the SDN3A pond.

S. Itis recommended that some infiltration type BMPs be included to help ensure that the levels of
infiltration expected are achieved.

6. Itis recommended that the low flow report include complete conceptual drawings for the proposed
reserve stornge vault and revised site design that includes the proposed reserve storage release structure
to maintain constant discharge, and any structural water quality pre-trestment proposed for NEPL and
Cargo to help ensure adequate water quality for the reserve storage.
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