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m,_ itsmh=_.alreviewcap_.ityandknowl_ oflocal_ r.omL_omw_ulxblefor
the review of lhoPortof Seaulc'sCompv_murtwSmmlwmm.Manaf,mumzPlm,(SMP)for
Mur_ PlanImpmvemw._azS.Tsc I_tam_nalAispon.Tidseffo_hassmanczcellent
_le of how susieandlocal_va_mes_ ,-anwork_oper_w.ty in add.-essing_ b_es
fi_--in$theregion.

As with our prcv/ousrcview, old,is pmjec_ h is imponsutto k.ep in mindthe_ ofthc
workth_ v_ have peril:st'reed.First,thisrivimv is li_tied to Mcemtinil_ whedm'theSMP
attainedminimumcompliancewi:hdse1998/f/nZ CountySuvfacz Wa_m.Dzr_ M_u/.
Compliancewiththe tectmictlprovisionsof theIksil_ .Mmmaldoranot mitilp_ all pomni_
impac_ ot'devclopmasttad m_' nm pmvi&,su_ciesu ;,,¢-,_.,,_ m allow forspprovalunder
othercodes &ud_-gulations.ComplismcewiththeDesignlVr_as_is. however,a Soodsu_
m'vtrd__ the impactsofdds Iml. andcomplexpmjecL !

I

It is alsoimpo_um'_m rm'n_ _ this_ew is l_miu_lm _ d,mv_d(_m_
identifiedby thePortof Smt_lcasbeingMasted'PlanUpdateImprovemmtLWhileother
projecuofvvyi_ masn/n_ are_ proposedfor_s ares,onlythmcpmjcmincludsdin

rormslS!_ submmio_wererevi.w.dfor,u. ce_uncu_lt_z. Nomu=pdeaof
_z_'eu_e wishthe tochn/celdmils or r.ffi_-dvmessoftddidonal pmjem tSauld be m'um_
w'ir.homo,r specific writnmcmnmm_.

Ourmviewemfoundthisvendonoftht SMPiscousimm_wkh thB__ of the
Co.nl3,."Surfa_ WaterD_.6gnMamml. The SMPdt_nonslrxI_• fe_'ble cencepmxl

s_ for complyin8withthe_chrlicalprovisionsof'_hcA'3a_Co,,my..quv___..eWmerDmign
:Wanua/andeffectively dsmonscms thttthcproposcdimproveawmscouldfullycomplywith
Duisn Manualr_t,;reme_
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P,nclosureIprovidespncnd couunmma7eaho_"theSMPnaiads mthespecificcornsad
specialrequkzmannof the£_lrCm,ely,_'fac,tram,_ Ma_m/.aswellasn ovuview
of_hemvicw scope andlimiutmms.

Enclosure2 providest sununav/of thevarioussur_= w_ facilitiespmpos_ forco=ms=ion.
alongwithspecific informazionon _ hcili_, suchu b volume ofthe facile', _hedrainage
aresroyal, andtheamountof janus aresu-,'_umTto each facility.

•Thankyou forthis opportunityto worktOlJe_h_onbehaEof thenqlion. If_u hm'eany
• qumio_ pleasecomactDavidMmat, SeniorPolicyAnalyst,or Kelly _ Senior

_, _ wilh the W_ _,_dla_ l_um_.u Divide. D_hl ambo _ z
(206)296-1982 or via e-mail al _davld__/_.vnee, ake._ov. Kzl]y C_ be rmtchedE
(206)2964327 or via e-mailazk_elly-whk_e_amlcc._v. "

Sk=ac_y.

Pare Bissonn-_ne_
Director

¢¢: The HonorableRon Sims, KiagCounty.f.xecutivc
1_y He._l[. Norvhwect_ Dire_. Wathkqlton l_spsruneatof EcoloiD'
PaulTanaka.CountyAdmi_ Offic=. Deperunauof CountyActminismuion
Tim Ceis, Chicf ofSta_ _ CountyExecmivoO_ce
KurtTrlpleu.Depuly Director,KlnlgCourtlyDcp_ ofNatuml Rzsources(Dlql_)
Nancy_ Ahet_ Mamq_, Wex_ lad L=_I R.emurcmDivision (WI.RD),DNI_
DebbicArknt, AssistantManager,WI.RD,DN]_"
CurtCrswfo_ SupervisingP.ngtm_r,Dra_p ServicesSection.WLRD.D.'_
KellyWhiting.SeniorEngin_r. Enginmn_gStudies andStandards.'V,T£D,DNP.
JoannaIUchey,lvlm_er. Su=qlc DevelopmanScctio_ WLP,D, D,N_
DavidMasters.Sailor PolicyAnaty_ WatashzdCoordinationUnit.WIJ_, DNli
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oF SCOPE U[rrAOlTS
"L'b,D,=mbe 0_N____ SZm-m,._Mmmmx_ 1'bin(SMI0.mn_ed inJuly.2001hm
_ rum_ hr muim_-y._ _ _ _ ot_h.,Wl XhqC,:m Sur_. w,m
D_z M,,,mi (I_3WDM). Themiswim_ dmthsIMP hmdmomwmdd,_ d: __
lxopc_d in tim b"Mlt m _ Idlll ,k,, Illlllds m _'ll_ ill till I[CSql/1)M. "Jll_-______,_lt delmils
k:y _ =wd_t _ comh_ :aurora.

R_hm Im Immraeh..qm_ dmiq,mm.:W, dn idendfi_dbym S)4PmIx_nl._u_ et_

=cl _.cfore no_oe al'cmstsm__ls _ d_d I_ dram(_rd_ In_,,m. ]V_.w
wu _ per_ _ _imlad n,quimIt whldzwouldba_mdi_dmilerFull9nd_
l_v (s_ ]I_CSWD)4amrlm i_n_nI_zonpa_ _. _ wlkn_d_ lIM_'_ pe_o_ma_
_o_dses,:eedtnsd_XCSWn__ C,mpk_ wt_ l_g Cov_ m=lm_ na_lmlsn_ ,,oc_,
su_s_ _ p_s= _m_l uder odnrmlu _d _ _d dins a_hnts m Im_m m_

ssc_ m _dIpm:sdaml mqummm_ d _m XESW'_L

__ ,,_d_mim ]t _ _ _ dmomnme=[mdbleappnl:hmc_pl_ v_ gbe

tode'v_iopmemofcm,um-,u¢6o_plus._ _ mmo_"mw"am_=,_,_,,_.,,-,__ _ = be_q_,d=md,_

d_n_udcon,m_io_d=mp ud m_md w_l hn_omu=_rq_ Is_dr_l_ _'_IuJ_L_
:_1mo_imdnl_m I_ elan_ Iosinai/hi _ af_,mrmw_ muqemnc.-_-- I: is
n:__ I1_ RcoloW _d ltle lq_ cibrvll_ s pl_ Io mmr_ Ind Imntlal" compUa_:e_ _
midlF_iom nt _rlh _ thsS)O. (_s o]xim b m _ m, Em_lol_ "Cmnpl_ T_m'. _1_ _
r._eu_y dimlplinm. _ wark w/_hd_ l_m m ad,_rm cmmplial_s _,_, d_ ilm_ _ ob_m _ _ _
m.S_ md m/rodd_uamm,

a_/:_o_ q_im :rodcmaqm_pimsI_ Immklen_SmLb_twt_ m_ be_)us_ du_; Stud
dmir_.TheSMI'_soIb_ m]..._ FmJ_m_ dow__ _rj_c m_dtp_cmsUudfiwi
(sc¢S_ T_blzA01._m:OlOl_md ]_q Cmmt)'n _ onqximod_m_mr suu=iardl_,d_:l m

:qpd=u thes_ ds_ sc_d=rds wu =m _ _flal fn=lllty dzsi_ms tnclud_ m'.'ised
pm_olnml_ lmds. _:olo_ m=ywishm nrvim_ms tirol ps_q_md _ _ I_. smmdl_l_in effect
_ _haz_am.

• IL iiill I I

Jul.v,t1. =001 i
Kin_lCmmrT._ ,,_'.'_a,umlP.e_II_SS
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1.1.4 DRAINAGEDESIGNBEYOND_ CO_C_

_es n_ mhr_ _e pmfa_a_d_ _n/d_ a_h_orbor
s_.spomdl_ntym_ drs_mp_at_sm _ tops_,_Wmm_qom
pmmct__rmmm_moszasmindpu_ as,tIZ_,m_z,_pes'_.

Coml_nm_ ,,i_ d_ nnda_ i_ddsmannmldou _o_m_,am_ mi6glm-n
_ jtsiptacmzm_-mmm_ iaVa:ssmnquztct_m. F_zq, smam:m
• _:l,omorU_dnlaxapaau ohqmdc spmsramed_ctad bys _la ae__

ch,w_ ermimsorbuPaddlh)-,odor_ aLfbatng_ studotherbtodcmwma
tm_h,,, in_ b _ _ow,+_) mmimoldklc_ nddluld byIbLm
nsuml,L,ilr,o_/L somo-zlnzsdn,izludlr_lbop,n slnptmt_ mva'_'consas
h_dro_,ic_mSmm._,_ _ =z m'tnSaznowcouaolmr,_,; mployaf
dds muul domnotp=mz iummn _, nmoffw_nc which ms ad_ma_ mbc_
_,.edud pimucmumuddu_- iucmtd_ the_ ad smpitide of mmr k'_
mm:m,m_m."l'_ comld_m _cl_d_mmm_£ shouldno_becoma_ u
mi_pdns _ probate ,-_ si_,: smrmws= tmpam m aqwtc biota',,
_ _d w_t_LL ud _LdidmdmldlPU__ be_qub_d.

. In addition,theslquims_ts_nridsmaun_]pdnad_ rustict:hetb'pe_ofimpm:ss
auocimdwhhthemozta_ptcst]aaddo_dopme_projm:sso=mdus _,,,',-,lowlad

of 0_.ComuS.A.ppi_inlthes_mqutmm_,- m _ _t'rmm__
_ _ch a rockqmudu orddy/Ik,ms. m'hi difk'm_ clisms_ dmmiomcnct
u forski_ n,y muir inpoorermi_ps:_ of'_ Thmbm. ditT_n_
a_auion m_ _ mqutn_.

n I

July .I I. _i _,,
Kin| Cow_. l)q'_tl:a_t asl"N:mlrd Ita_lnau
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CornIoquirm_ el _ st Nmx'MLoolSm
TImMm,mrpureUpdam(MPU)dm_iolmmma_ivi_imwinmsukis _ mb cmwummdmud
nmmsldmiampqnmmwwlddsdmSmnu_Tmmmmlnm_m_ulAiq_n(S11A_m_m.B_owb _

Imma'JRnadm ch__olk_o_endumveyucedpom_Sy ponu_lmm_m _a _ome
Wum "rmmm_ S)wm (XWS).

Summmyo_0minm_6audnAnm (au_u)
Cdmnlon PmDov

DoI MomelffrlA lm ash lS77
W_iatrSTIA L54 2:14
Miller81"1A "" 1_47 1;_18 1184

_"_'ota_STIAStorm _I

DN Moi'nmIWI; _ _11 $?_
WUutr_W8 0 0 O
MillerIW8 0 48 80

ss'
Nmm:numd:o_adamgramlamoomv_illu iud IW_

Con lUqulmm_ ra DmmmmmAnmb_
Do_ _ ispm,idadimAMmm_Pofdmdommmm,z_is_i downsmmmixoblmmsincL_le
channelmoioumt _omm_laxhnlqfioodtnslm_immi=_ Cmk. TI_ mmocinmdou-dm
m_UpdoMformenproblem_ i_ctud_

_m.nMlm'_on - at_lyLevel2m_mdk.mkenm_msuud_l

• TlmL,_'P...12n:mdm'dlldmlM_l'mlsd,s_beblgs_;pplk;dmm'o_,It,l_l_"oje_llll. Theen_ahlx_a_cu
bd_ nun_m=dbs_m _ r.a_lldomsmmmlmndiqm75Srmmmd,]_S Fa_
!O_eA_'lli_ imper_oul.Th_swillm'vl mI_!1_ I_ _1_ rim d m_ian. Idlboqrlx_lhelmms4k
wUIbedilldnbhed_ do_ dm Io _ _ deveLopulentnothavi_ bs_ nm-olltwdu)
0msam_ir_ of_ b_pLemmdosof_ !;_ _ Cmk _ rhmn_ddevelopnmm
andimphnmm_iouor_Mtller_ralJmCm_ B:,_nIbm_ he_p_demmmrm_,,_ ueedsenr=m
lira:m_dmbut1.

Emisdnlfloodln|problem-nm_hlO0,_m,puk flowsinaddidonmd_ l_vel 2modmL

• "_'ImS)4P laclud_llmnmlP.,MnloI"IO0-v_x.pe_ IIo_ asa ,Slm,cil'i=im,tfonn.._ I_ _ _
_t_.,d _ U_flowaum'_tmldp_ionJprot_

CoreReq_ e3__ Cntnd
TI=SM?um s flowcomrol;,m'x4m'nm_smnd_ oqulsmlentmmmI_CSWD__vel 3 mmlml. Thb

lmml:flows.In_lOiUon,UmlOO,-,p_link OL=Imr,_ismmmU_ md. prm_|olm:l loO../m_te_[.

TheS_Vl_pmd,v_qmmm:_ amumtniomo+75_ fom_ l_+iIrmLandI0_, mmdmvm
i_ous pmv_s aWlm_ow rer.ime_= is mm_prme_vofl,mxhean_J_ "F.z_ Si,- Condidon"
req_Is orthoKCS'WDM.t,..vj|nS_ m'mmmbilil)rlmid_limm: _ =onsi_n_of75_ hmsl.
LSg,Fus _ 1U_.lmpe_omwou_lpmvid8_ _ mn_um_pmd_mlmi_ p.mm_gm_ mule.mg

inl

July ) I. 2901
l(inv Cow_." _ at"Nm,,ml Rmmm_
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• ;,,d_=lm_s __m_ismJlnd. Addi_miepstmsm_q_m .saJn •.
k,w.nw _*m_h • _ ,rlov,4low mlmmzm,WL Wmr._.,_d_.mature. !

:aonim._ is pmpm,d mklp ,mumms _ q=M_mach_ ,,m_ N me_

Underd_ F.CSWD).Lflow_aeok (clmndcx_f_lJ_ _ onlybe_ for_ added

dma.ibed,_,,v_ _d_ouSbUziswouldna benquimJ_ d=koloU mumdorbyEC3wD)4.

TI_ me,oralmble.(E_lmn_2)l_ m_ _vhe_ mm_ n_&'wd u_k_d_

2 8bo lmTvidesmii_ of M1_ proje_ idendfledm besw_d bYuch Ps_od _.

Tht de_tim_ poMsiocaudu.ouM_hemeof dmflu embukmm cu_ poumdslly_ _ _ m,
i_m:m smonal hJshSround_. Tb_S_ tx_x_ ,',-, flnMf_Jl_, de, in m_ m ,dumJw
mMmiadn livemxap vohnmabovedu ImUMRt_ reveLzrthiseccur:.Itm_.mqMntmisiu| o__'m
heildm.Ir_,_,,S sld__pa. w m, I_ nnor_.,,qm,d_ d_ tar_li_t_ F.=/I_ _om my
_o[be 'dd, mIm dmIodr, com_ M_ mSD.q3Am_, resultinim _
em:eedrml_t_mmboM_Smm DunSMb_ml_"4nm_

7he S)O mm a q_.i_ _;D _ f_rdw,mlm_men:rdLTlm ULIi_ wasba_l an
limi_l mm_m_l dam _i|_'ml _& !S98 m]_mknm_ m The,ffect oFddj mUlmuioa is _11
,,oils _ _ hil_n'runoff thm__ but lessvhan_ The S},[P_uufflpUc_ is that the

end_J_ml will ren_ h.vdreicqrimdly_ m d_ minuet 19911_ m'm. _ $1_ hat;
not_ mis =nuu_on sin_ h wssfirst propomddur_ m8 Mbr Clwk =dJbrsUaemeed_s _

fillunlldmm_ Ttn_pec_o_ is dmfill sm'ls_ hrvet ts_rolol_ _ m_e m_mr m ounnn_
jz._s wids_dopes dmm me_ _nn c:aUlsuionwwk. At thispc_atindnn tbszev,u
: _War'_iontaImmpdomb,_ howmefill k e_ indmm_nm_ n_i,t_ (uJed
pl*Jlmd].v fir law smmm Jigwmmmmsm mid wedsnd uddradmn) ud lht SMP _| Ulnd IPrhlulr_y
fm'bilS,flowmemmms, nd tSw cmml mldl_iOe_ lhmd onunJ,-.--2000 _n of

em_nkmen_shych_Ol_Cresl_ma_duSial?nssuml_omwa_ddpr_'kbso,n, cousin'-,'"- in me
duien _'noT _=_l midnlndO_

imperviousm Thkasmmpdcmwmusedmesds,*_lyIn8_ _ mecltkferMI3sn'namImsimfor
m**m_'br=_o_fummund.pred_ioped(n_ninl_ _ use_/u ,rf'e_i_ imperv_om_m
rueultin _ thant0%_ tmpm'yioUs)htn_ve_umm_cm. Ifruaoff_o.. therunwaydo,s
infUtr..__o du fltlemlun]a_ntu IMIa_L by:he_une2000PGG_ th*,lYe-dye_r_4ous
_unu_ons wouldIWwvJde_ r.onm.v_m i_ thedesilnof flo*'conu'olmitlladons.

c,n _ _U..C,n,v_m smnu
Th, _ _*" du_MI.zimnl conv..v=nmsysmns provid_st leut a 10-ye_kvMnfc:q_:_. ,U]
_:_r,.-_,mve?_x:e_,stam will_ _ to acle:m=2.5-35m-lr_i oFc:zp._it7 tadwin n_,etth8spill

ps'_imw of tht _,_DM.

T_wroJec_siwtnclndesmt chMJenl_ofconveTin8flowsdownfrom_herunuqVsic-retorttothedtumdou
mid Iwdiment cnmJrol_md_ at trdtro_ Ofdis __ The 3),IP provides, in Jt,ppL'lsdb;W. _oMeptmd

for _ dh_d_|Jon Stfl_l;UrN_ will beumdtoco_n'oJIheki._ volocJl7ftow_'itthm
o_f_ib.

, u

Jul._SJ. _001 •
Kin8 C,,_m_.I:)_punm_,m_,J_ .e,emumas
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-r_ s_a, sm_,_ks pamadm_,amt_ mdadlzmz m=rd t_lms_lm pmpmaSr mmk_
=m_]anm..qda'tdoad_.k S._I__d_as tbau ami_ umm_JpeciaUawmt_mpemn_hr
owmehSzbetnmn=ioend _ oftba. bcmdm.'Z'alaism impamt upm of=tdm_s
_ mmfo_mdJmememm_tmlW_U _tbJssim. .......

OfcNcm.am,dueckmtl==_=d1_._a_ sa_Uanutp==Ism d_ammm _lu=mmXs.H_. dds_'mnao__
#ve_duLd_ w _I__Im_l_oaimky_fdmal_m#l=mlbmda_w _ _ _ Anyove_a_q_im_.

or 5ilas.d dsa pints my minkInsalinmt isd_l disdarpd to1411_Caakdu tob
sl_ n_Ju r_omd_p_mm _=mm, _._umdnlll_m awimam_l k w_T_amlwnu_z_
s_Umz_ a.auspor__rom_ s_tis(q. tb_mabuSmmu_dl')md_ Rnaim_mmtponds.
wouldiacliMLI_zLiaot limitedto.

• sm'l_ wd =w_ru=uumscmall.d_ sobs.
• _,,S the"opca"(wt_hou_covurmmums)m to ouly.throepmtiw_at'dmpmysc__ _

m _ _iv, ly 'm,ckad.
• 5_ minimizinsd_ mmm1_ ac_y _sd=d duri_ k _ Nzsou(OctoberI dzoul5_

SOl.oral_ [omcm=dpr_iptmdonswma.
• _m_ L,u1_ns o4vdaem_pm NldSa_ _l'h¢_ bytl_ ero_ cona'olq_
• daily_ons of thesedh_nt_) ineJeeeproxin_ to Ih8sl_m_ _ha4msisduriul_ M

_m_. und
• cun6ngm_ pJons_ 1_et_l_d U 8ddlN_polm/:_ pt_bhamwhh_l_y betBcount1_dw_t

l_, ofdsea_donandsedime_uma_Slid%w_s.empha,sisondmsodJmen_ponds_ u _
_ Bmold,rise pricw_ d/schap mm'um.

Can Bmpdnment#k )d_dntmJncemdOpm'mdms
This1CCSWI3b(C_z P--.qui:caxuz_smind7procadm_innuan. mr_ueuspecificaJLytoimpliat_mIUx_
Cou_ poSk:d_undcod_ Thisr_'km,islindt_dto compiimcewithdmmtmladralph-=orth_
_CSWS_f s_t _ly--,.- __"-,pmad=d ratuim=ms q_-tac mI_S Co_y. _
_cok_, _ ssc=n_." m=sdequs,Wm,bionsm_ _ =.c _---_ mcmm__ pmpw
an_mm_ madoperationof smm_mr ha'd_esoudslsprojea_L

TI_ rol_mb_ ts d_ rm,'izw,ns_lf _ mslnmmmc_and_ msponsib_ck:s_zd_pro.im:s
A_ fhcW_kn_ont_zpro.k_ct_dmsinsmb__ _ cbePoreo(Smak, ord_r desi/nm. Wlsm_•

u_m],ud _ =hm. ]_r_o_k.u_ Uu_Jma_yn_mtble _r ]x_m'Bhumm:e =d apas_m under
ds__ pe.ndc

Smmd'CNdetVm'vml= e=,ed _ mL_msmanow_k'd_,h = ira,err(ammm_ _m flul _
l_"dd_)of _0 bl. TI_ MlY_7vsuhis preparedm mtabovuI_rounclmzn'a__ .q.nasazssmzacof'

_._dL_Utsyhasbeenpm,,_ v,]t_bsupports_1_$_P posidond_zd_ Por_willbe_le m
pr.Kormmccu_- m=tmmuweuu'vides.

Cm_ lequh.,mumt_. _ __IL_l_
•rids_ cruzz,_p,_m,,m__s,_=ctncmpma=tumsn_.uis.sdunda.K]n,_County_ _ _ T_
inmscis _omssu_ _ xhm IsadNum _ mmii_i_matom compk,donot'dwmqub_ mid_Mions.
It nquiws em_cousauctionbecon:?lcu_ortheposd_ofbondsantiocherfinanc__ _
m_ortothudpenuttapprowd,

Themfe .,-bsmminlcosa msoctmsd_ thepmpmedm_l_doaL ]dm_yatrd__clU_ I.u _ =
' undmlrO,,,_vau_ m=reiddws_k_if8amsc_onaaoclomS_b openponds.Timlarpst_hoe_Shz

Mow_I v'_l_,wljllhove860cm-/k_Ofscorq_ In_. 4 _.'nui_ :l.'_I_,_,SfoctOflive_,,_uedqq_dl.
ThePortitu providad&memoiusd_',,_u,d_e¢..,,.,.Zbllll_oftheam'u_nm=_Ldesil_nof thisbciltt_.A
commoab,usedzstimumor_uultconsmsctLoucostsiaS.q-percull-tom. With• mudvolumefor

_r flawconuv!(347.1a:s_-(utj,wamrquaii_(4.q;_re-t'_t),nm/reurve_ f46.|acre-fe_)
of2P77.Tmm_f_z_d_ud co.in _luJuis_zSllfL6adlUo_ ]qo_::SMPum_avmdtco_ofatmu_Sl_pm

JuJ.vJ_._0nl S
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King County
Depas t...ent ofNmmr'_! kesources
OU'cctor'_, Omce

K.._s,=c,c=.,_ R E C E ! V E D
_Ut Sn_hJack,tlon Street, Suite 700
_callle, WA .qB104-31_5

AUG - 3 Z001

August 3, 2001 i'_E#T OF ECOLOGY

Ann Kenny, Senior Permit Specialist
, Washington Deparunent of Ecology

Northwest Regional Office
3190- 160th Avenue Southeast
Bellevue. WA 98008-5452

Dear Ms. Kenny;

King County is pleased to have this opportumty to work with the Dcp_,_,,,ent of Ecology
(Ecology) by making its technical review capacity andknowledge of local stormwater
conditions available to assist in reviewing the Port of Scardc's Low Flow Impact Analysis - Low
Flow Impact Offset Facility Proposal (July 2001).

This analysis of low flow impacts, and theproposed facilities foroffsetting identified impacts,
constitute a substantialproposal to provide mitigation for naturalresource impacts which goes
well beyond the basic requirementsof the King County Surface Water Design Manual. Since
this proposal goes beyond the requirementsof the Design Manual, reviewers did not have the
benefit of clearperformance standards for low flow mitigation efforts against which to measure
theproposals.

The enclosure provides general comments on the low flow study, as well as specific comments
on the analysis and proposed facilities grouped by drainagebasin. To assist Ecology,
substantial commentary has bccn included to help clarify the reviewers' understanding of the
technical issues and the logicconu'ibuting to specific comments.

Reviewers didfindseveralinconsistenciesandgapsm data,primarilyinthereport
docurnenlation,thatwe recommendcorrectingin thefinalproposal'spreparation.While most
of these appeartobe minor errors attributabletothe multiple iterationsandedits thatthe
document has gone through, several ofthem have the potential to affect facility design and plan
effectiveness beyond a laivial amount.

Due to the number of minor correctionsneeded, we recommend that a final version of the
document be preparedthat incorporates the necessary corrections and any additional technical
memoranda or addenda in a single document. This final document would allow permitting
agencies tolocateall relevant documentationrelatingtothis portionofthe permitting decision
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Ann Kcnny
August 3, 2001
Page 2

andmitigationrequirementsm asingledocument,greatlyeasingrecordkeepingand
documentationofcompliance.

ItisimportanttonotethatKingCountydidnotreviewthemodelsforthepropos_l
embankment and offers no comments on the accuracy of predictions derived from these models.
Since impacts and subsequent mitigation measures aredcrivcxifi'om the embankment models,
any shortcomings in the embankment models would po=entially 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 quesuons regarding our comments please contact David Masters, Senior Policy
Analyst, or Kelly Whitin$, Senior Engineer, both with the Water and Land Resources Division.
David can be reached at (206) 296-1982 or via c-mail at david.maste_etrokc.gov. Kelly
can be reachcd at (206) 296-8327 or via e-mail at _kellv.whitin_C_mel_rokc.eov.

Sincerely,

Pare Bissonnerte
Director

PB:tv _,_

Enclosure

cc: The Honorable Ron Sims, King County Ex_'utive
Ray Hclwig, Northw_-t Regional Director, Washington Dcparunent of Ecology
Tim Ceis, Chief of Staff, lCi_ County Executive Office
KurtTriplctt, Deputy Director, Deparuncnt of Natural Resources ('DNR)
NancyRichardsonAhem, Manager,WaterandLandResourcesDivision(WLRD),DNR
Debbie Arima, Assistant Manager, WLR.D,DNR
Curt Crawford, Supervising Engineer, Drainage Services Section, WLRD, DNR
Kelly Whiting, Senior Engineer, Engineering Studies and Standards, WLRD, DNR
Joanna Richey, Manager, Strategic Development Section, WLRD, DNR
David Mmtcm, Senior Policy Analyst, Watershed Coordination Unit, WLRD, DN'R
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Enclosure#| - Review Comrn_U - July2001 LowFlow Inwsct Anldysis - ImpactOffsm Facihly P_l_ssl - Portof
So.njc. parsmems Inc.

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

ReviewScopeand Limitations
July 2(301Low Row AnalysisROWImpactOffset l=ac_ Proposal(I_w Flow Report) hasbecn

reviewed for cormsmncy in hydroloLqcmodeling and for consistency in muctingtheperformance
objecuvesidentifiedbytheDepartmentofEcololD,(Ecology)andPortofSeattle(Port).The Low Flow

Report supplements the Port's Comprekensive Stormwa_ Management Plan (SMP). While the 1998 King
CoumT Surface Wa_r Design Manual (KC_V'DM) does not inclodc pcrformm_ standards for low flow
mo,igafions, the following comments do incluekssome references m KCSWDM design criteria. This review
summary concludes that the low flow report proposes substantial mitigations for offsetting low flow

, impacts annually during the umcpcriod when most low flow events occur. There arc, however, some
significant gaps in the documcntal_on of the alady_J per_cmcd and the auocisled miUp_o,,t. Th)s
enclosure summarizes keyfindings and recommendations generated from this review. These comments
include a subsumtialamountof commenta_ asm the reviewer'sundersuu_ng of theamdysesp_ormcd.

Review has been limiuBdto me HSPF hydrologic modeling, _e impact assessmenr_ tad tbe coaecpmal
design of the associated facilities. With the exception of the hydrologic inpms and outputs, the review of
SpeCtficesp¢¢Uof theemb--I_ment ._m,___l_Jusediu Mi_lzr Creek wasperformedby Bcolol_ su_ with
cxpcruscm thatazea.

Review of a smrmwaxer management plan is primarily • review of design concepts and assumptmns to
detemune if the proposed mitiplions demonstrate • feasible approach to comply with the identified
perform--ee goals. As the proposed Mester Plan Updaue (MPU) development projects move from the
planning stagesto developmentof coasmaclionplan.t, the proposedlow-flow mitig_ons may needto be
updatedto reflect amyclumgcin couditiouL Prior to consmac_n of specificprojects,additionalrewew
andapprovalof the fired c_on drawingsand associatedtechnicalintommuonreport is typictlly
required. Oversight and momtoring are key elements to stmcessful implementation of any stormwatcr
mmmgemem plan. It is recommended that Ecology ted the Po_ develop a phm to oversee and monitor
compliance with the mitigations set forth in the Stormwam" Mmutgoment Plan and Low Flow Report. One
option is to create sunEcology "Compliance Team". representing the necessary disciplines, to work with the
Porxxo achieve compliance wsth the goals and objecuves laid out in the SMP and related documents.

General Comments.
Certification:

The final low flow study should bc stampud by a pmfessionld civil engineer. The engineering work
_ncludcd in the report should be perfora_d by, or uadc¢ the supervision of, • licensed civil cngmeer.

Non-Hydrolol_ _ffeets on Low Stream Flows:
The proposed low flow mitigation includesflOWaugnentauon for identified non-hydrologic changes
effecting low scream flows. These changes include the removal of septic systems in Walker and Miller
creek besins,ted the reliaquLdsmcntofwater withdrawal rights tn Miller Creek. The water withdrawal
numbershave beenre£medfrom early SMP draf-,s. The sep_ sysmmnumbershave eJsobeen revtsed
since the 12/00 low flow report. The net effect of these changes is anelatively small addinonal reductzon in .
calculated future low stream llows (0.01 cfs in Walker, 0.02 cfs in Miller). The Port is proposing to
provide addiuonal flow augmenmuon to offset these non-hydrologic changes dumng_c proposed 3 month
mirigarJonperiod. Additional wamr quality benefits are expeercd assoc|azed wi_ the removal of 277 scptsc
tanks from the former residential _eas adjncont to Miller andWalk= creeks.

While some of thecommentsbelow addresshowthe non-hydrologicchangeswere handled in the low-flow
statistics,none arc mean! to questiond_cappropriaumessof the quantity or dur_mn of thc proposed non.
hydrolo_c miuptions.

Au_st 2, 2001
Kine Coun,'_"Dcosrtmento: Natural R=cu_ces J
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Enclosure_l - ReviewComments- July200! LowProwImpactAnalysis- ImpactOfT_ Fm:i]ityPmposll. Portof
Sea,de- Paz;mleu'iAInc

• ii, J

Calibration Accuracy:
The low flow analyses used the same HSPF c_liMafion files used in the SMP to define the cxis_ng baseline
low flow condmons. This calibrzuon I_s been ; __cp_ted for smrmwsner design and therefore the low flow
ar,,Jysisand n=tigaUonswill be consistent.The final low flow reportneedsm includea discussionof the
accuracyof the caJibrstionsin predicting low flows at upperstreamgauges,and a statementof adequacyof

calibrations for _ purpose of low flow simuleuou.

Biolo_c_ Conclusions:
The flow frequency plots of ranked annual low flow events show substantially complete mitigation of the
snmutl minimum low.flow events by providing msfrmcnmdonduring the timepcriod when so'ceres are st
thee: historically lowest flow levels (August.October). Inspocdon of tim 1991 through 1994 hydrogrsphs
shows _ Junz.J_y baseflows will also bc reduced by 8similar smounL The flow f_equency analyses
_nerally predict an _ in number of annual low flow periods occurnng in July under CIte

, augaznumon plan The low flow report's hiologiczl uscssmenc concludes th-, this clmagc in timing of low
flow events will not have an adverse impact on sadmonids or their hsbiw.

The l_c spring and early summer periods arc when fish typically grow at (he i_atcst rate.. It is dif'_cult to
put these early sunmsor hydrologic changes into perspective wimou_ an evaluaUon of wh-, these flow

reducuons will look like in-sa-..mn Wm fish be forced into pools st times they cu=rcady are not? Will the
numberof avmlablepoolsbereduced? Will d_ cham_ thespatiald/sU'iburionoffish? Will juverale C_sh
be subject to iacrcalsed pn:dation? Will thc_-cbe impacts to inwn_bmte divorsity and/or abundance? Will
there beskipsin dn_ng and durabon of insect hatches?

* The final low flow study should put these spring-early summer low flow periods in_ pcrspccl_ve
through aquanbtative assessment of the effects of flow reductions on represenmdve so'earn channel
cxoss-s_:_ons.

• A monitoring program should be dcvcloped to verifytl_biological findings of no adverse imp_ to
so'earn biolog_ This monitoring should beg_n as soon as possible so that baseline dam can be obtained
prior to substantial development clumges.

• A momtonngprogramshouldbe developedto ensureJdequatewaterquality of zcservestormwmer
poor to disch&ge to so-cam.

Documentation:

The report should clearly documznt _ narrate the mutlyses used to generate the resul[susedto detcmune
the impact and develop proposed mit_ganons. Pres_uttion (includlug emotive) of alt=maLivcsconsidc=cd
is appropriate Likewise, if electronic files are providnd they should be limited to those files which
correspond to the results presented in the nspo_ A madaz tzt fde(or t_t in the nepon) shoulddetail

sl_cifically which electronic t'des zm provided and what information they contain. There should only be
one CDROM. In the event additional files are needed, Jn entire replacement CDROM should be provided.
The anaJysns aad information are complicatndenough without insufficientdocumentation(narrative) and
superfluous supporting documentscreating unneededconfusion.

Conceptual Drawinp:

Concoptual drawinp of the reserve stora_ facilities were receivedJuly31. They show reserve vault
locations and size for all of t_ proposed low flow vaults. The Low Flow Report needs to include deU_ils
on how constant dLschargewill be erminfainedin a rr_ravoir with variablehydtuulic headpressures.
Specific Comments provided below.

The reservevault inlets andoutletshouldbecoufiSured so that water is addcd/d_schargedfrom the middle
of the reserve storal_ depth, This will helpavoiddistusbingsedirr,¢nLsaed/or flostableswhich could be
presentin the reservevaulL $on_ drawingshave not_ indicatingthat internalp,ping will be usedto

Aulpasc2, 2001
KmeCes,mW Depanmemor N_tunllResources 2
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Enclosu_RI - ReviewComment's- July2001Low P..owImpact/U_d},sis- ImpactOffsetFucitityProposal- Po_ or
Seattle - Pm'lmccrixInc. ,,

promote c_rculi_ionendflushingof stored water. A similar notewouldi_ applicable to situationslike
SDS3 vauh wh_c d_einlet pipe is located12.9 [¢ct sd_ovethe reservestora_.

To help keep the reudnedwater well acrztnd,resin'restoragevaultsshouldinclude open ventilation
conssstentwith KCSWDM wc_vaulu Mech_icJd atc.-a_onmay be_n,___edif zratinjj ssnot fea_ble (e.g.,
vaults considerably below lpade). At conceptual _m_, a no_ to thii effect would suffice.

Des Moines Creek-

Overview
Point of Evaluation: S 200* Su-,et, near golf course weir.

, Existing conditioeus: represented by the SMP l_ Calibration HSPF inter file.

Future conditions: represented by the SMP 2006 _ HSPF input file.

Target flow coati/t/on: IP94 l_dcovc¢. 2-yuz 7-day low flow = 0.35 cfs

2006 flow coudlt/on: 2006 lsndcovcr, 2-year 7-day low flow = 0.25 cfs

HydrolosicrJ.m_e:0.10c_s

Addition al Non-Hydrolog/c mitiption: 0.00 c[s

Total Low Flow Augmentation: 0.10 cfs

Low Flow AulpmenWt/on Period: July 24 - October 24: 9t days

Reserve Storxg, Volume: 12.2 acre-feet

Start of F'dllag: Juum'y 1

Duration of Reserve St0rage F'diJng(mu/mum): 32 days (vault Idled by February 2)

Comments
Calibration Dm:umentxbon:

No data was found in_ low flow report, or theaccompanyingthreeCDROMs, comparing theexisting
condition simulanon of low flows against the Tyee Golf Course weir gauge data. Provide rcpresenumve
h_lrogrspbs, associexzd discussion and stateroomof adequacy of _hzca/_braeionfor simulating low flows.

low Flow Statistics:

The proposed aulpmentauon p¢nnd sta.-tson July 24 due ma lm-g¢number of llmeJuJy low flow events in
the 2006+ amgmenmtion recmd which occm'rcd prior to amAugust I suu_ dale. (note: dlese low flow events
before or after theml_s_on window az_lessseverethanwouldoccurduring the late summerif no low
flOWaugmentation was provided.) However, there mu I | atu_uai low flow even_ (out of the 4"/yenr
rccord) which occur outsideof the mitigationwindow, six startsn_arouedJuly 15.The reservesmr_c
filling analysisdetcrmincdthat thcre will he at least36 days(lowestOf the 4T year rocord)worth of How
augmentatmn reins|rang in the vaults at the cad of the proposed augmentation persod (October 24). The
vault storape volume remaining was not known when the July 24 and July 15 start dates wcrc discussed
previously. It is recommcnded that the reserve storage be evaluetcd with a July 8-15 start date to sen if the
l_lling analysis continues Wshow enough rcnudning stora_ to cominuz nmugation through October
Provided the final operations plan ,ncludes the provision to continue discharging any avmlable water dunng

August2, 2001
K,nt Count, Departmentof NaturalRcsourcm ' 3
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Enc|osurc ol - Rcvtcw Comments- July 2001 Low Row ImpactAna/ysis. ImpactOffset Facility Proposal- Pail of
S_._ - Par=_qz inc.m

the month of November. or unLilsubstantiaJrains occur, theflow frequencyanalysiswouldIx: consistentto
assume events within this extended pcr/od of water availability to be augmented.

The flow frequency plots of oinked annual low flow events show substantially complete mitigation of the
annual minimum low-flow events. The proposal provides augmentation during the period when streams
are at their lowest flow levels. Inspection of the 1991 through 1994 hydmgrephs show that June-July
beseflows will also be reduced by apwoximately the same O.10cfs. The flow frequency analyses prechcts
an mcruse in number of annual low flow per/ods occurring in July under tha augmentation plan. The low

flow repo_.'sbio|ogical assessmentconcludesthat Llusc_ in timing of low flow eventswill not havean
adverseimpact on salmoeddsorstream habitat.

The lain sprig and early summer periods are when fish typically grow at the gr**test rate. It is difficult to
put these early summer hydrologic changes into perspective without ms evaluation of what these flow
reducuons wiU look like in-s=um. Will fish be forced into pools It times they currently age not? Will the

. number of avmlablc pools be reduced? Will this change the spatial distribution of fish? Will juvemle fish
be subject to increased predation? Will there be impacts m invertebrate diversity and/og abundance? Will
there be shifts tn tim/ng and durauon of insect hatches?

* Tbe final low flow study should put these spring-rawly summer low flow permds into perspective
through a quantitative assessment of the effects of flow reductions on representative chtnnel cross-
sections.

• 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 hasclinc data can bc obtained
w/or to substantial development changes.

• A mon/toring program should be developed to ensure -_d_-'quatewater qtmfity of reservestormwater
prior to discharge to steam.

Conceptual Dmigus:
• Conceptual designs should include details on how constant discharge will be ackieved with variable

head presstccs.

• SDS4 vault: The vault inlet pipo will need to be reconfigured at a lower elevation. A note sin_ilar to
the one found on exhibit C131 should be included here.

• SDS3 vault: not all inlet pspcs arc Izibutarym the reserve storage vault. The effects of having a
reducedtl'il_s_J_areashouldbe factos'odinto thevault filling calculations.

Des Moines Creek Coacimioas:

1. The proposed Des Moines Creek low flow augmentation has increased from 0.0S cfs to 0. l0 cf_ in the
current proposal. The proposal to augment low flows for 3 months constitutes a subsumnal amount of
mitigation.

2. The Low Flow l_port needs to include evaluat/on of thz.scc&scy of calibration for predicting upper
s_e.am low flows, • discussion of the evaluanon, and asm_.m_t of adequacy.

3. Consideration should be given to moving the start date earlier (July 8-15) hecause of the ierge •mount
of reserve storage tvsilld=le at end of eugmenmtinn period, and the presence of several low flow events
occurring in July.

4. It is recommendedU_t theLow Flow Report includecompleteconceptual dra_ngs for me proposed
reserve storage vault and revised site design which includes the proposed reserve storage release
structureto mammn consume discharge.

5. The SDS3 vault includesbypassingsomeinflows aroundthe reservestorage. It is unclearwhether this
hasbeenaccountedfor in the rescale stofltgefilling calculations.

6. The SDS4 vault release rate will needto be only 0.015 cfs. It would be preferablc if the reserve
storage could ix=8cheered with SDS3 fscility alone.

August2. 2001
KingCountyI_trtment of Na_ra,'Resources r 4
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Walker Creek -

Overview

Point of Evzduation: Des MoinesMemorial Drive (-Geug¢ 42C).

Exist/n| conditions:representedby theCalibration HSPF input files.

Future eond/fions: represented by modified 2006 I.L.SPFinput file. 8.05 acres removed h'om SDW2
subbasin. Embankn_nt flows not incl,-_--,,J.

Target flow condition: 1994 landcovcr, 2-year 7-day low flow = 0.79 cfs

2006 flow condilion: 2006 landcover, 2.ycar';-day low flow ,, 0.71 cfs

' Hydrolozic chanae: 008 cfs

Addit/oual Non.Hydrolog/c rail/piton: 0.01 c/s

ToUd Low Flow Augmentation: 0.09 cfs

Low Flow AuL,mental/on period: August 1- October31; 92 days

Reserve Stora_ Volum*: 15.0 acre-feet

Start of F;llinI: D_mbor 1

Duration of Reserve StoraKe Fm;nf (nveraze year): 102 days (vault filled by Mid March)

Comments
Low Flow Statistics:

It appears that the low-flow statistics provided for 1994 and 2006 coudiUons do not account for thenon.
hydrologic changes, while the 2006+ augmentation includes the addibonal augntentssJon proposed for non-
hydrologic chan_,s. If this obs='v_on is _ze, thebcn_(s of U_eproposed mitigation are slightly
overstated. This could be done by raising the 1994 curve by 0.01 cfs or by lowcring the futuro condition
curves by 0.01 cfs. I=;tberway, it does not change the calculations for the amount of augmentauon
proposed. Non-hydrolo_c changes and low flow events occur outside the proposed augmentation window.
so it would not be accurate to simply remove the augmentsbon associated with the proposed non-
hydrologic mlblPmons.

The third CDP.OM provided, dated 7/26/01, includes tirtwscries for non-hydnoiogic adjustments. These
timcscncs have not been reviewed as there is no indicanon they wen=used in the current analysis.

Embankment Modelinz:
The low flow study report indicazcs that the hydrologic conmbutions from the embankment were not
included in the resultsof the 2006 conditions,nor in the2006+ 8uflmenmion models. FIowevcr.thc low
flow report includes infom_tion on the Walker Creek fill embankment, wh=chraise the following
comments:

• It zppem that a sign/flcant portion of the modeled Walk.orCrock embankment is located within in
Des Moines Creek surface water basin (SDS'/). The embankment mudysisfound 2250 linear feet of
embankment south of the Miller/Walker basin d/vide, This appears to include the entire length of tbe
3" runway outside of the Miller Creek Bum. In co_n| spinet the SMP Grading and Drainage
plans,itappearsthaiapproximatelythesouthm-n1300fsct oftherunwayeitherdoes not haveany
embankment fill or the embankment drmnage would not _ _butary to Wa/kzr Crock.

AUgl/Si 2.20OI , 5
K:npCourtlyDeolulmtntof .Nell_r_lP.Rsources
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• On Fiigurcl of the6/25 PGGmemo,thesouthernmostgreen arearepresentingill| depthsover40 feet
appearstobein msareashownonI_ SMPgalling plansto bein anaxe•identifiedtobe• 40 footcut
(elevation 390 reducedto elevation350). It is tndicatedinthe low flow rejx_ thatWsIk_ C_'eekposl-
projectcondiuons assumethat (heemhaulcmemfill providesno dischargeduringsummerlow flow
staXistics.This is shown inWalkerCreek[.[SP_ inputfile (wcnofdl.inp)reczsvcdvime-mail
attnchnwnton7/24/01. This is the inputfd©reportedto havebe,,-,used togrow•atetim2006 low flow
smustics. Theinput file includestheremovalof 8.05 acresof till geass,emb_kngnt fill. and
impervious. Thestatedpurposefor theremovalof theP_G mllb_iunem flows was "...tosllow for the
largestimperviousareaposslble to refill theWalkerCr_k low sQ'mtmf]owVII_L"Thisphilosophy
rinsescom:ernsin (1_ simplyantmodelingmecmbankmootdoesamchangetheexpectedrunoff
responseofmeembmskmcntfill.

Non-Hydrologic Evalusfioa:
, TheWalkerCreek drmnap ires reportedlyincludesthercmovalof 41 septicsystems. The low flow

impact essoci4ttedwith thisremovalof wateris0.014 cfs. This is approximatelyequal to 210/pdlons Per
sepuc systemperday. This isconsistentwithcommonlyused numbersfor domesticwmcruse.

Reserve Storxp Colle_om
To facilitatethecollectionof enoughstm.mwatcrin theSDW2surf,ce watersubbesia,the low flow report
indicatesthatwaterwill becollected frommsimperviouscoveroverpond]P,madby placing linersunder
sonw of me infield m'exs(filterstrips)to keepstormwasermthesurfxcccollcctiomsystem for conveyance
to thereservestoragevault. The July25, 2001 _ fromKe.ithSmith,Pun, indicatesdmt3.5 acresof
infieldarc• is proposedto belined withimporvioussurf*counderlyingthegnus lined fdterstrips. The
lineris to offsetrig 3.5 g_ns of ruawty assmmd to 100%infilu'alzinto me cmbmskngntin the law flow
models. Additionally,rig SMPproposesto cover thepondwithmsimim'vionscover msdto collect
sto_mwaterfromthecover. Addingimpervioussurfacesnotmsticipm_ in theSMPcreates inconsistencies
witht/u:assumpdoosused to size andevalmuethesurfacewat_ facilities,aswell ascre,ting
inconsistenciesin theamountof waterassumedto rechargegroundwaterandadjsccntwedmsds.

The SM'Phydrologicmndcis bsve assumedtha:Miawpmtknpewviousareasare 100%cffecUvely
connectedto the downs•earndrainalesystem. Therelot_ themodeledimperviousareas equtl me total
imperviousareas. This assumptionwas usedconsistentlyin tbeHSPPmodels forall 3 scesm basinsfor
thecalibration,f_tm'esnd imufeveloped(azmsml_l whereuse of aneffective imperviousfracuon would
rcsultin less than 10%effective impervious)Lmsdcovcrassumptions. For thefxciliticsserving(he
embanknwntsur_effective impervious(leas dumtotal)wts used forrul_ ratesand totalimpcrviouswas
used forfunn'econditions. Por theJune2000PGGreport,thisis• conszrvauvcusumption since thc
embardmtontfill spocificstimtsshouldresultin a muchmoreporag_k cmbardunenLHoover, since it is
notpossibleto v_fy thefutme conditionof theemhankngnLthe_ has notchangedtheoriginal
cmb,n/mwntpermm_itityoreffecnve imperiousmsump_ns. Theproposedapproach for w.n_, Ooek
is to consider 3.5 acres of theproposedrunwayis 0% effectiveandthereforelining3.5 acresof infield
areasproducesno net increue in impervmuscover. Commentsinclude,

• Addingimpervious_ for the salccof mitigationfeasibilityis • counter-pruductivcs_ategy fog
,xminin| resourceprotectiongoals.

• If liningtheembmskmentarea,theamountof elTtba/Ikmcnlwstcr •vsil•ble fordownstreamwedands
will change (likelydecrease).

• If liningotherperviousxreasin WalkerCreek (eithertill grassor on!washgrass) thiswill havea larger
effect on the flow controlpedoraumce thaniimngembtnk.mentarea.

• While filling thereservestorxgcvaultthe winterhydrologyof Wctlat_d44A will be a/tared. Inan
averageyctr thevault filling will ttkc 102 days(mid March),but in drieryearsfilling will extend
throughSpring_ Summer While filling, therunoffvolumeswhichwouldhsve been disch&ged to
thewetimutswill Ix:stored(15ac-fi) andintruducedto wethmdsduringlatesummer.

August2. 2001 6
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[f the runway a_u drLining to the embankngnts arc assumed to be zero per_.nt effective _n_perv|ou_for
purposes of designing flow control facilities, infila'auon foisted BMPs such u raised r/ms off conveyance
inlets, or pcrforar.-'dstuboulson theoudc_ from conveyanceinletsshould beprovided. Unless measures
ate taken to ensu_rethatrunway _rcnsdraining to th©embmskmcnt will be fully infdnlted, the flow conn-ol

facility pcrfornum_ should bc rcevalq_-'_ to determine the feasibility of meeting stormwster s_lda,'ds
using modeling assumptions consistent with the SMP. Pe_omutnce vzrification may be possible using the
existing proposed facility. Successful demonstntion of rmdntsi_ing flow control performance goalsmay.
tnpan. be contingent on what portion of SDW2 subbesin is proposed to be lined. Duc to the hydro/ogle
response assumptmns for the fill in the SMP, it would be adwntaSeous to/inc an area of embankment fLll.
However, see Wetland 4.4A discussion below.

This proposalto add glditional imperviousgut[acesis significant¢mough(total impervious will increase
from 9.5 to 13.0acres) thatthe areasto be linedshouldbe providedin a figluz to showhow it will took

either on the gl_lmg plans or as a sepm'_ fig_n'zi It is also necnssm_ to know whether the liner will be
• locatcd over the embznkn_nt or other soils. It sl_uld also show any infila'afion BMPs, if proposed_

I

Wet/and Hydrology: i
Wetland _A is located at the toe of the Walker ,C..r_kembankme_L The northern ann of the wet/ands
receives flows f=om the outlet sws/©. The outlet _wale serves as the conveyance system for dischergcs
from the detention pond, reserve vaulL and possil_iy servns to collect disch_ges from the embanlanent
drain. Note: The _ indicates _ this swsde'is to be nnnvved s/xer cons_'uctson which is inconsistent
with the SMP that shows the swale as a pcrautocnt stormwatcr con_ancs system.

The low flow proposalincludes the collection a_ retentionof ! 1.5 acresof impervioussurfacesmanthe
reserve storage vault. The period of filling will averap 102 days starting on November 30 (ending around
mid-March in average year). Dunng this t/me _.m will be almost zero surface ioflows/discharges from the
detention pond. In less dum average years of pr_:_ipitation, the time p_od nced=d for vault filling can
extend considerably (in two ycars of flusmodeling _cord the vault did not completely fi/l). During these

periodsof _ling r/_ wetl_ds will receive only water from the embankngnt drains (assunung they are not
intercepted into the vault also). This includes about 8 m of pervions and impervious s_rf___ In the
Walker Creek subbasin. The low flow proposal !tglud_ fiMnll of 3..5 acres of pervious area, either on the
embanluncnt or east of the embankment If ghe liner is located on the _cnt. flan'c wi/! be a
reduction in the amount of embankment recharge to the _n arm of Wetland _A. The retauted
volumes(_5acre-feet) will be introduced to the wzflan_ as constant low flow augmentation between
August I and October 31.

The _ shows the outfall from a channel located south of abe southern arm of Wetland 4_A. which is
not shown on the SM_ g_td/ng and drainage plus. The chsone| is assumed to convey flows from
approximately 200 linear foet of embenkn_nt located south of wetland 44A. Since this portion of the
runway _s located in the Des Moines surface water basin, it is not expected that the propnscd lining of the
embankment will occur here.

.... I

The proposalto addgldinonal tmpcrvtoussurfacesto facilitate sturmwatcrmitigationis not supportedby
the reviewer. Akzrnstives recommended for evaluanon include: | ) collection of the winter runoff from the

69 acres of impervious being added in the Walker Creek non-contiguous groundwater began, or 2) the
collection of a percenta_ of water at the toe of the Walker Creek embankment. _) dwcrt some wm=r

i
runoff from adjacentSDWIB dr_na_c system. ,.

I

1. The 69 acres of impor_ious surface being added in the Walker Cheek groundwater basin iS likely
responsible for most of the mitigsuon need.i A portion of the nun water that would be intercepted by
theseimpervtousareasis cur_ntly flowing asgruundw_er tOWalker creek. The collection of January
runoff 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 ',
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2. It iS understood(ha( thestormwater at thetoe embsnkm_t has beenidentified asproviding hydrologic

mitigation w wctlnnds_A. It is not knownwhctl_r _ is sufficient water in the embankmentto
provideenoughrunoffvolumeforbothpurposes.A portionoftheembankmentnorthoftheSD_r2

pondco_d likelybedirectedintothevaultbygravitydrain.

3. Taking water from SDWl B wo_d be smulm"m/smog ws_er horn tbe non-contsguous groundwater
areL except that it would more clearly be s diversion of flows under d_e KCSWDM. However. me
diversson of flows is sometimes approved when dctznml to haw=beneflcml results. It appears that
thts would havc benefici st result, and _at the reducud _nmr flows from SDWIB would have no

negative lmpsct on Miller Crze.k.

Conceptmd Desips:
Conceptualdesignsneedto includedeufilson howconstantdisclutr_will be aclfievedat variable head
pressures.

s

Walker Creek Conclusions:

1. The proposed W-Ikcr Creek low flow au_nenmfion haa i_ subsmntiMly from previous
conclu_ons which indorsed mq_roveme_s to haw flows, or zero impscL The propl to sugnmnt
low flows by 0.0g cfs from August 1 - Ocxober 31 constitu_ a sub_i amount of afi_l_zon.

2. The augmcnmaon propos_ usum_ no ¢m_bu_on from [he _batfi_ent flU, perhaps due.to wh_t
appeaa to b= an overesfinumon in the s_ of theWMkcr Crzek zmban/mwm. If _tusc updates to the
low.flow report include the _t of thecmhanknznt model, dz aue size of me fill
cmhan_nent mbutary to WMk=r Cae,k needs m be _ / modred accordingly.

3. The proposed addition of new impervious suxf_aJs ,spm of the low.flow eu_nentahon is not
recommeaded. Whct/_ Cheother 3..qacrzsofmawsy will au/y be zero perc_t eHccuve (entuzly
Jn_la'_e into the _) iS notknown. _d b nO{100_ _fil_'ab_ allen_ flow control facility
may not be adequmely sized. It appears dxnt_ _ormwmzr needs m bc contend horn in ,l_znaxe
locauon to avo_ impacts m Wethmd 44& and to ensorc rc_able filling of d_c reserve storage without
c.xtcnding _rough Spnng and early Summer.

4. The embank_nent_ge _sakm_y intcadedtoprovidehydrolozic con_budon to WetlandZ4A. It
appcsrs that t_ quub_ of embmdm_m mainaSc will be ap]noxima_y ha/f of that indicated in the
current emb_hmr_nt model even w_o_ _ addi*_onof 3.5 more acres of imperious surf_. 15
acre-feet of runoff w_ch wo_dd haw= flowed to dds we_and w_ b= m_.rc=p_,d and stored for relcasc
to the wcdmu_s and strc&m during August-Octol_r.

5. It is reconuncnded _at the low flow _ _clude complete coaccpv_m_drawingsfor L_ proposed
reserve storage vault aad r=_,d _te design which includes the proposed x_'ve storage release
structure m nudnt,,_n constant 0.09 cfs di*char_. _c propos-' to _uc a pomon of SDW2, and the covcr
and rmnwstcr collec_on system being proposed for _z SDW2 pond.

i

Aul_JSt2, 2001
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Miller Creek -

Overview
Point of Evaluation: $R_09 crossing (COPY 55).

F_sbng condltiom: 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 condlbon: 2005 landcover, 1901 (-2-ycar) 7-day low flow = 0.67 cfs
s

Hydrologic change: 0.11 cfs (why not 0.12 cfs? See bclow)

Additional Non-Hydrologic mitigation: 0.02 cfs

Total Low Flow Augmentstion: 0.13 cfs

Low Flow Aulnwntmtlou Period: August ! - October 31, 92 days

Reserve Storage Volume:. 18.8 ecr_fect

Start of Filling: January 1

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

Sumamr y of 2006 ILSPF PEIELND Adjustments (,,-its - acres)
Subbasxn PER/XqD 26 PRRLND 45 IMPLND _ 80 P_ 45

Rcmoved Removed l_o_'d Added Rc,mainin B
SDN3x 0.29 0.29 23.48
SDN3AI 5.69 5.69
SDN3AO " 15.72 2.19 17.91 64
SDWIAO 0.67 18.66 0.93 20.26 13.78
SDNI_ 13.07 13.07. i

SDWIB 0.54 36.05 22.41 59.00 10.21
SDN2X 0.86
SDN4 0.99
SDN4X 8.31
IWS NSMPS 0.01

ii i

TOTALS 1.21 70.72 t4.29 116.22 64.04
PGG MODI_ 69.6 2211 1113 tom
6/7..5memo PGG
Difference j '1.21 -1.12 -2.19 -4.52
Review shows taat more area was removed from HSPF stream model alma was simulated in the PGG

models. Unclear why non-flU PERLhrD 26 was removed, or why there isan additional 64 acres of
cmbaakmcnt fill renmamg in the HSPP stream model. These tssucswould tend m have no effect or a
slighUy conservative effect on theanalysis.

Au_st 2. 2001
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Summar7of other2006HSPFinpul Wemodifimtimss
• WDM DSNT000timescriesappliedto I_CHRP.,S35 (millercreek). DSN includesthe embankment

modeloutpul for waterconveyed to toe of embankmentvia underdrain.DSN unitswe cubic-feetper
day. Scaler converu to a=rc-feetperumeslcp.

• WDMDSN?001 timcseriesapplied to PEP.LND80AGWLI(active groundwater).DSN includes the
embankmentmodel output for waterlostthroughbottomof underdrain.DSN units are cubic-fact per .
day. Scalarconvertsto inchespertimestcpprracreof P_V,LND80. Note: PERLND80 is notrained
on or evaporatedfrom.

• PER/..NDS47 and57 turnedoff. lnfll_ated water(SDWIA andSDWIB) is not sentto active
groundwater.Asthe_ rcm-,ns_umry =r_ in thesesubbasinsaftertheremovalof embankment
areas, th_ wouldb¢_;conservativeassumptiolk

COMMENTS:

Low Flow Statistics:
' It appeazsthatthelow.flowstatisticsprovidedfor1994and2.005conditionsdonotinclude the non-

hydrologic changes, while the 2006_ auznzntation includes theaddiuonalmitigauonproposedfor non-
hydrologicchanges. If this observationu true,thebenefiu of the proposndmitiga_onarcsomewhaE
overstated.Thiscould ix:done by raisingthe 1994curveby 0.02 cfs or by loweringtimfuturecondition
curvesby 0.02 ch. Eitherway, it does notchangethe calculationsfor theamoumofaugmenuttion
proposed. Non-hydrologicchanges andlow flow eventsoccuroutside the proposedaugmcnmUonwindow,
so Stwouldnot beaccurateto simplyremovetheaua_ncnmtionassociatedwiththeproposednon-
hydrologicn_fig_ons,

The third CDROMprovided,da_cd7/26/01, includes timnsenes for non-hydrolosic ndjussments.These
timcsorics havg notbeenreviewedas thereis no indicationthey wereusedin the curremanalysis.

The 1993annuallow occursoutside thesmed augmentation_ndow, butthe reservestorage filling
analysisshowsthateven in the driestyeartherewere 20 daysof flow augmenta_onvolumeremmningin
the vault. Providedthe final operationsplanincludestheprovisiontocontinue dischari_nganyavailable
waterthroughthemonthof November.oruntil subsumr,izl r_a occur,the analysisis consistent to mumc
this event razing•ind.

The originnl12700Low Plowstudyreportedlyusedthe santosinputfile (1994 calibrationinput file hasn't
changedsince 12/00 SMPandLowFlow study)that is curRntly being used (perResponseto Public
Comments,Paramctrix200I). Thorc wassome confussouovrrwhatfile was actuallyused. A set of input
files were providedhy Paranwmxon 4/19/01, butdiscuss,ons on4/22/01 indicateduncertaintyas to what
inputfiles weazused in the 12/00analysis. The4119/01input friesappearto be 2006 subbasinswith 1994
landcover. This mayexplainwhy the cxisdnl_condition2-yesr 7-daylow flow droppedfrom0.79 cfs to
0.74 cfs in this latestdraftof the low flow reporLAlthough the cxisUng2-yearlow flow was reduced,the
calculatedhydrologicimpact(includingembankmentflows), nowbasedon 1991 low flows, increasedfrom
0.06 cfs to 0.l I of3 in this report.

Shouldthe 19917-dayimpsctnumberbe0.12cfs?All of the_ intheprovidedspreadsheetsshow2
decimelpiscesandthediffcllmcein 0.12cfs.ThetableentiUed"ComparisonofT-dayLowFlowby Rank"
calculatesthe hydroio_,q¢chan_ at0.12 ds also. Theonly placefoundthatuses0.11 cfs was in the cover
totter.

• Intheelectronicfile (7/23/01 C'DROM)named:millcrdaily•verageflow.x/sa check of 7-day low flows
for 1991 waspzrl'ormcd.Thisspmmlsllcctincludesdailyaverageflows forthe full 47 yearperiodof
recordandthercforeisassumedm ix:the2006conditionswithnocmb•nkmentcont_bution.The
numbersin thatspreadsheetwould indi_te thehydrologictrepan to be0.14 Or0.15. dependingon
roundingprefercnec. The differenc¢is thatthe2006 dally timcscrieshas• low 7 day aver=geof 0.64,
ratherthan the 0.67 shownin the summarytables. This _ysis indicates thatif the expected
infiltrat,onrates into the embankmentan notachievedm_lmaintained,0.14-0.15 cfs would bc the low
flow offset for hydrologicchangw (0.16-0.17cfi includingnon-hydrologichungarians).

Au_st 2.2001 10
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• Discussionwith modeleron 7/'30/01, resulted in thefindingthat aa outdateduleca'onic file was

provided for "Low Flow Miller 91-94.xls". Reportedly, the2006 futurecondinoascolumn had been
updated and the correct results should have a furore condition 1991 "/-day low flow of 0.67 cfs (not
0.69 cfs calculated in the provided electronic file). No backup data was found on CDROMs which

produce a future 1991 7-day low flow of 0.67 cfs, which tsthe flow iodicaxed by the modeler to be the
corrcc! value.

• Additionally. the exisung (1994) condition 1991 low flow wu cmu;istentiy calculated in the electromc
files to be 0.784 cfs (not 0.79 cfs indicated Jnall _bles). The difference (impact) is reportedly 0.I 14
cfs. consistent with the low flow report cover letter (0.13 eft total flow reduction with non-bydmlogic
changes included).

ReserveStorage:
• The drainage area for the e_-ting NEPL vault was probably not intended to be included in vault filling

calculations. The NEPL vaults arc not in series and re,u'ofimng of the cxisUng 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 storage in each vault could be upd_-,o_4to maintain similar depths and/or fill times in the
facilities.

The Iq'EPLsite design provides water quality aeatmen[ dowlLqm-zamof the vaulls. The Cargo site also uses
biofiluauon swales, but it appean that biofilmttion is propmed upsm:am of the Cargo v_lL Both sites are
subject to motor vehicle use. The dr_ partial operational plan was written assuming collection of tremnd
runway runoff receiving water quality pre._rcatmenC 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
tots/augmentation water. The Cargo site provides an additions/10%. The current low flow pbm does not
clearly demonstrate whether it is feesible to collect reserve warn"in tbesc locations. The final proposed
vault locations should be evaluated for feasibility and any special design consider_ons (e.g.., upsueaun

spill control, oil consols, downstream compost filters, etc. ) identified for the fins/low flow plan.

With a large number of reserve vaults, it means that the discharge rates must bc proportioned. This will
result in individual vanlt discharges as low as 0.013 cfs. For perapcctive, the minimum orifice size allowed
by KCSWDM is 0.5 inches which p_oduces a calculated discharge of 0.012 cfs with 3 feet of heacL The
actual dischargewill be dependent on factors not considered by the standard orifice equations and will be
susceptible to maintenance difficulties. The final low flow report should consider reducing the number of
facilities to reduce the maintenance and mouitonng __e____,This will also arrow for larger releasesfrom
individual vaults which would be easier to design, and less prone to plugg2ng. The final low flow report
needs to include design dent/Is on how the constant discharge releases WIUbe achieved.

The low flow report assumes that essentially all runoff from impervioussudaccs on the embankment will
fully infiltrate into _ embankmenL Thorcfore, runoff from these impervious meas w_ll not be available to
fill the reserve storage vaults, which has led to the proposa/for reserve storage vaults in other subbtsins
within the Miller Creek drainage area. Although conlribuang to _ low flow condition, some of lhese
subbasins are net ioc-*-___adjacent to Mill_ Creak In late summ_ it may be difficult to deliver the
augmentabon water to the stream. The outfall locations upsamun of the re/ion-' datenrionfacility may
result in losing the water to the soil rather th_at delivenng it to stream. However this is where much of the
impervious surfaces arc being added under future conditions. It would cerutinly be preferred to find
appropriate placesfor mfdtration to occurwhich would offsetthe low flows withou( large reservestorage
vaults. Investigations into infiltration fcasibility have been ncgative in most areas evaluated. Perhaps
appmnching the investigation by asking where on the site infiltrnoon would he feasible maght be more
Jyfoductive.

Embankment Modeling: (Description of Process, no recommended action items)
The infow to the PC_ embankment models was generated [rom file Millaltl.inp. The embankment
surface was modeled consistent with a t)Tncal pmlmcters for flat sloped _rass cover on outwash soils. This
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was consistentwith theembMkment charactcrizlWonin Ecology'sJune2000 PGG repot. D1_rm8

facilitated meetings, it was oagmally agreed that the precipitatmn would he scaled to account for the "r_n-
on" of stormwatcr ham runwayssod tuiways onto the in-field sreu for infiltration. However, the

approach _ was to scale up the pervious AGWO flows as tributary inflows into the embsoknwnt model.
Figure 2 of the 6/25 PC.K;report, shows the ¢fifferent results I_twezn the two appmsche$. Alternative I
was thenpproachused,which is shown to provide lesswaterav,,_lableto theembsokmenL It is therefore
accepted as more conservative than the approach originally agrced to. It was also expected that the normal
l hour tirncstcp would be used to simulate the embankment inflows and then the _sults would be
aggregatedm daily valuesfor input into theembsokmcntmodel. Discussionswith themodeler indicated
thatusing hourly timestepsfor Alternative 2 wouldhave lowered the vakK:sshown in Fil_'c 2 slightly, but
they would remain greater than the approach _ Alternative 1

The PGG embankmentmodels were reviewedby othersatEcology. As we provided no revtew or'this
model, no commentsare provided.

' The PGG embankment model produced two ou_ow tiugscnzs. Discharge at the toe of the embankment,
and water lost downward from the underdrain, assumed to go m active groundwater. For the four year
embankment simulation period these values wene added into the HSPF streammodel using the 2006 HSP]F
model w_th the embankment areas removed. The LMtUdresuJUwere run for mdy ghe 4 ymmrsimulation

period. There were significant differences in the low flow statistics (c._sting conditions) when the model
was run for only the 4 years of embankmsot date (1991 existing condition low flow was 0.79 cfs io full
simulation sod 0.69 cfs when run for only tM 4 years). Revkwer did not support the approach of starling
out with a comlpiztcly "dry" model at the start of the embank=r.nt p_od of simulation, especially whe_ the
hydrologsc impact is bcing based on the results of the 1" year. The modeler proposed to "v_t up" both
models using the ctlibratson model. This approach sccnu rusonabb_ (and resulted in slight incrrJue in the
amount of mitigtuon proposed). Tb= an,tysis is cvnsistcnt with expectations thlt the largest dit_erence in
annuul "/-day low flows would be used to a.ucss the hydrologic impact (see above comments).

Infiltration of impervious surface runoff through f'dter strips is typicaUy a:ssurmednot to occur in site
designs. However, thecurrent modeling approachis consistentwith Ecology'sJune2000 PGG repcn't.The
infield areas on the cmbankn_.nt typically exceed tin: standazd filter stop lengths which will provide
additionzl opportunity far infiltration to occ_. Over time it may hecom¢ m=zssary to take ton'octave
actions to mainuun the surface infilts'stion needed to rechtrl_ the embankmzm (e.g., poking holes to ensure
good water contact with pcrmuble soils).

To help ensure infiluation into the embenknwnt, there aurzsome simple BMPs which could bc intzoduced to
the collection and conveyance system. Raising dg rim on the catchbamn inlets 1-2 inches would provide
coovcysmcc for l_gh flows while encomlgmg isd'dlxatioa of smsdl_ =vents. Another idce would be to
provide 5-10 feet of perforated pipe just downslxeSm of the catchbasin inlets. Note, these proposed BMPs
were previously re)ectnd duc to concerns over pmsding and cost. respectively.

From evaluation of the electronic file provided (MillerDa/lyAverag_Flow.xls) it appcsn that in the event
that embankment griffin'at/onrotesare notackicvnd the mtel low flow sugmentstmnwoukl Lncrcase to a
nmximum of 0.16-0.17. including both hydrologic and non-hydrologic chanlcs m low flows, assuming no
low flow contribution from the embank,meat. Monitoring should Ix performed to detenmne the
effectiveness of the embankim.nt to infiltrate and at the embankmentdrmn collection system for
verification of the embankment model.

Coflection and Couv_mset of Embankment Drs_RIe:
Grading and Drainagn plans show the collection swale at the toc of embankment in the vicinity of the
SDN3A pond. She.at 129 shows the collcetmn swale flowing northerly to the break.line for Sheet 130
Sheet 130 shows s.ditchline f/owing m the opposilz duocdon (south) to the sang break line. It is not cle&
where this water ts mtsoded to go.
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Similarly, there is a ditehline below where the airport security mid Ixaverses the slope on Sheet 130. The
ditch is located on the up-slope side of 154" SL The ditcldiac may be collecting 8 majority of the
embankment drmnaze at the noah-end of the runway. The ditcldine disappean at the brctldinc between
Sheers 130 and 129. It is no( clear where this water ss inmnded to go.

Conceptual Designs:
Conceptualde.signsneedtoinclude detailsonhow constantdischargewill be achievedat variable heads.

Special considerationsmay be needed with the NEPL _.serve storage vSLdL The inflOW water will not have
water quality pre-treaunent tad therefore it is rzlsonlble to assume it will have relatively high TS$ lad
poss:bly oils. A proposal to deal with d',ewater quality concerns is needed at the concepttmi design stage,
particularly because NEPL is providing 40% ofthe reserve storage wa_r,

Special considerations may be nccdcd for Cargo reserve storage wazzrqmdity. This also may affect the
conceptual design.

Miller Creek Conclusions:
1. The proposed Miller Creek low flow augmcutsnon hU increased 0.I0 to 0.13 cfs in the current

proposal. The proposal to aulment low flows by 0.13 cfs fv_n AuJjus_1 - October 3! consbtutcs a
substantial amount of mitigation.

2. The large number of facilities proposed to provide reserve storage volume wi/I be problematic in terms
of mtimeuance, operation, momtoring, maddesign. Propm'tioniag the storaje also implies
proporuoniag the release rates. The release rates in somc vaults may be less thta can bc reliably
achseved usinltheKCSWDM minimum orificesize.

3. There 8re water quality concernsat NEPL and Ctrgoduc to collection of runoff from rcgular|y used
vehicleaccess_ The curren[operlltionsplanneedstobeIJpdatedtore_,ct[h£schange.An
cvaJuatio=tu tofeasibilityofprovidingn:servestorageofadequatewaterqualityisrecommended.

4. Clarification is needed as to where the ouffall is ioc=ted for the embankment toc collection swale m the
vicinity of the SDN3A pond.

5. It is recommended that some infiitrttlon type BMPs be included to help ensure that the levels of
infiltration expected are achieved.

6. It is recommended that the low flow report include compk:tc conceptualdrawingsfor the proposed
reservestoralevaultandrevisedsitedesigu chatincludes theproposedrests're slorlge releasestructure
to maintain constant discharge, znd any suuctund wszer quality pro-treatment proposed for NEPL and
Cargo to help ensure adequate water quality for the raw.rye ston_.

August2,2.001
KingCountyDvpm'nn_ ofNalur+lRmommm _ 13

AR 050908


	EXH1268050882
	EXH1268050883
	EXH1268050884
	EXH1268050885
	EXH1268050886
	EXH1268050887
	EXH1268050888
	EXH1268050889
	EXH1268050890
	EXH1268050891
	EXH1268050892
	EXH1268050893
	EXH1268050894
	EXH1268050895
	EXH1268050896
	EXH1268050897
	EXH1268050898
	EXH1268050899
	EXH1268050900
	EXH1268050901
	EXH1268050902
	EXH1268050903
	EXH1268050904
	EXH1268050905
	EXH1268050906
	EXH1268050907
	EXH1268050908


