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-  'Port of Seattle

"A_p3ctIS,2OOO

Ms. Ji_iaa Hoyt
S_e l_blia U_li_w
_-y Towor $_te 31O0
700 _ Avea.¢
S_¢_1¢WA 98104

f

Dear Ms. Hoy=

Port of _mttle/Des Mo_cs Creek Basi_ PILu- Flow Autp_teutadon Fa_'dit7

_mmt to our usle_haae ¢o_vec_atiom and my ¢mcg m¢_ I am. _rw_li_ hard oopiei e4' an'
i.mplem_C,a,do_p_m for the proposed Des Moin¢_ Creek flow s_stio_ _6]1_. To smnnmize The

prop==_ the port ts p=l_," _n8 with the o_es of _mT_ mi Des M ot_, Iaus r_mn_, ___.___e
Wa_on Dep_cCment of Tmnspona_n on the De_ Moh_es Creek Ba._m Pla_,ninB Committ_. The
_emmittee has developed _-p]_ that _¢,_d_ the reco_lzl_(_on oft_ ]_=_3e V_w Dr/re bx_c_Ovcr _he
=reek, the _casuuctio_ of a re_ioa¢1 det_Ciaa f_li_y, and • flow auam_t_t_on f_t_. The flow
a_o___fion _¢llity is de_t_i to msiatatn an i_ flow of one eub_ feet per second and
tmr_per_tme_ of 16C oe less dm'ini_ ll_ summer mo_, The preferred dwisn _e_ z Peer.owned well
the source of w_ter _or a_ How_w¢, qocstions h_¢ be.¢_ r_ed o_ the velvety of the
_xis_N_ water n_!]at=am_i_ted w_d_the well In order to p_o_ide a Ievel of assurance the fem'b_will be
built, the Poet and basin pJmmiu_ oommittee art seeking _'ob_n an O.en_te supply in _h_ ¢_en¢ Chit'the
wtte¢ z_zt issue is not _kvorably re_olved. There_o_ w¢ would like to initiate ¢lke_i_ with 8_qJ o0
_plote the pe_s_ility of purchastn_ wal_" for _ pro'pose fi_rn SPU. The atts_hed docttmems provide

- a_titionsi detsib of the proposed pr_m;t. Th_ construction _ule for _e.baw_ plan shows I_
_ugn_ntation _WL'y betx_ eonstruoted in 2002, _o 'there is ample time to develop our proposal in more

Thank yo_ _or mldng the _ to diw_¢_ th_ issue. If you need add_dom_l information. I can be reached
at _f.._-._. L.r-_" _,me,idLk_p,,,-_es_tiv..ur_ I look fmwardto huxia_ the ruul1_sof the _ dlse,ussiq_,.,,_..,_.,..,,,,,...
of our request.

KetchIt. Smkh

Eactomn-m

Seattle.Tacoma
Int_n_nal Alrpart ....
_.0.Box_7 1..... ._ ""
P,me#_,W._,gg_9u-_._. ..
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De, MCtneeCreek _o'_. Auk.entailS. ,
"rmm"me_--, I'1".

The DesMoiuu Cr_k Basinp1a_g C_ttoe, compdsedofthu_it_ofSuTac andD_
lvloiuos,I¢_ County,thePortof S_le, andtheWashingtonDepnruneutof Tnmsport_on,
b_vcproposedseveralproJeem _o en]_=;c theD_ _ Creekw_. One at O_so "
proposals is a flow au_mentalhm taciliw. T_er_ are two goalsuaoei_ with the tlow
m_gmeutsdan tacility: i_ stre__*m_ow_ oue cubio _ootpc¢ aecond dud_ low flew
periods, _ decreuing tustre-_ tcmpeclCu¢i_o 16 degrem Celsius d__'__h_gsuture= low flow
periods. By introdud_cool wet._ to the stzmunin mid,. to lzta _.==_¢. bothof thesegoalscan
be met and waterqualityand 8qm_icha_ts¢shouldbe improved.

The pce£ected option i8 to use watem_n a Port-owned well to provide water fi0¢ _Iow
._jp_te_:Ion.Thewell is c_=Iy.used to ;_,_S_te.atennm-oper_e_.lF>_oo¢¢s=.The.wellhas.
a water zigl_tc_ific_ tot 400 sallonsper_;,,me (0.88 c_), whiv._is _L_dmt to obitS-1he
t=iet atreamflowof one c_. An applicationto ohaa_ I_ _ d_t to allow _ pro_osKtuse
wU Rled wtt_ theD_t ofP, cplosy j_ 7up.e 2000 and is csm'es_y _d_- _eview.

l_isUCe 1, _om._he z_pcct "Des Moinm Creek Plow AuB_cnmIS¢_ Phm", by P_, Xz_,,
dated AuSus_ 1998, show= the Izyom ot the vzdoua FaciH_ assodafed with _e _mv
ausmex_tio_ project. Th_ w_ end pump, located near soutJ_200_ Street, w_ b_
re_rAflguredto cfiz_,,ge imo an d_ I_C pipe. Th_ ]pipewill convey _ fix_mthe
WellappCOX_l_ly 800 feet nozl_, toth_po_n_where it _ be im_duoed to the creek jus_ .-
downsu-camot _ co_ueno_ ot _ _at w_dwest branches. The pipe _11 dlsclm_ into a .;
maz2mlc-t:ype a_w_la-e, whioh will a_ as a _ ba&'m, followed by a 20-foot _ of small
r/pr_ quarry_._. 1_+_8 _othe_n_-,,, Water_ down _e rock chmmvl_4
d_ew_t_ betm_ it cretin.8_ stnnan. Th_ actual eutr_pointto the stze.m would be dedgned _o
prm_t erosionofth_ sCemnch=mzL

A stationto=_ni_orsueandloWm_d_en_,sm_ would be _ __ 37s _t
_"_h:i1"_e _uj_ent_ _,,t st an exlstiug weir. The 'weir would be modred to ....
achieye more _.oourat¢ _ow-_rw meum'_n_l_, aud a ratin_ cu_m will be eatabLtlhed. A
we]] wo_Id'be _Qdled to eontaht the :flow and te_l>erat_e _amzom. At depths c_rarp_ud_ to
flOWSo1"1.0 c:_or 1_1,or vm_._eanp_a_¢es ot"164eB'eesC or I_emr, z _iip_lwouldbe 8es_
v_. - _ c.am_l _ to m_ o,, thepump. A 4-.20ma d.gaa,I_ a'mom,,_,dIyadjusttb_ '
variable Spe_l-pumpi_ _ to ma_n_dn 1.0 v.£s o_ 1_ de_re_ C i_ the _ Add_Idona2
m_ after impl=mxnxtati_will be _Wd to _ it'th__mpez_turac_P._a needs
ad_,_4_ basal on the affe_ of the flow a_e_a1_on on down_ea_ te_q)em'urm. A
lol_" .wiI1be in_dled at the monitod:_-ae._.donto r_oni continuous (I_-_n_ im_-v_,)
_adinSs ot _,, __e, pumpi_ ra_ snd pu_in_

watt" from 1_ wel.]ienot_le fl_rflow mA_n, _ Po_ i_t_ds tOuse waZec
water _on sy_z_ AI_ the msJmity of ch_ ws_r b puroh,_se4from Sea_e

Pub_/_utiliti_:he_0_ ,_,o _ _ from _ W_r DMUI_ m_dKi__
_e¢ Z_-ic_12.5toservel_p_es ownedby*,hePort._/hisoptiou/ah_ple_ thsba_c

of the syatem will not clumgc (i.e., point of introduction and monit_zci_g,tatlon);
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howev_,, d£Em'_ntp£_n_ conjuration_I be cQns_ed togu-'.%_e _ _m thePon's
di_n_udon s_mm tothepoiut of introduction to the _trc_n, and _ facility co mo_tm- and de-
chlorf_ate the "m,'ate_prior to its introdu_-tio= to the s_am wL11_e added t_ the deign. In
add/don, ._._c=water fi_m _ souzcewill have a d/fl'_t tecnpcm_ _-_ we_ wa_er,the
temloemttce/pumpiug cz_teria will al_ be reded. Discussion_ with the Port's ut_l_y m_mager
and review ofthe agreement_ w_th the water s_pliers z_vealed no l_n_u_ge t_ would prevent
the use Of w_er fl_m t_©_ sm_;=, gO__Iow au_Fn_nt_tiorL
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Revised Flow AuCmeutatk_ _mplememtaflon Plan for Des IV[oi_¢_Creek
Augun 18, 2000

This revised implementation plan is response to a _ _om the Depertmem of Ecol.sy for '
more _'ormadon resin'cling the Des Moins Creek Flow Aufpnentation Facility. Because
_o_oh of the _teifiW is not scheduled to b_8_ until June 2002 (eee tttaehed De= _/J_inea
Creek Basin P!_ Con_dction Schedule) and the final d_ision on the sour_ of the _vaCcrhe=.
not bccn made, the de_.Enof the faciliW has not progressed to ths po_,,twhece dee_ad dasian
dr_wiu_ and in_nn_en _ av_lable. Howev,=. the Pert ha=worked in the last sevecal weeka to
coU¢ctmorn _ to provide m_edd_ouel l_el or"dczil =bout the tkdlhy's desi2_ and

. operatio_ In mddil_on,th¢1=mtand t_ oth= t,um #annin$ =ommitte=members =re_ the fi=al
stages of developiu8 the n_ _.=dor.al a_'omnent,wtdch _ corm ;,he,_n=d dsdEn
pm-mit¢ing of eli basin p)*--_£ projects; i_=luding _h¢ flow aum_emta_ion_acility. This work is
scheduled m be completed in2001, While the cur:e_t plan calls for flow-au_e_e_tation fix_n the
Port-owned well, _.hePon will _t to fimding the design _ construction of the _C.lli_
ue_ 8 watea"f_0m Startle l_ublic Util|l_2_ (S1_2) if the water tight issue oaratotbe re_olved by the
time cone_don ueed_ to start, and fmal,appro-cal _6m SPU is obta_ed. Av_ileble details on
lh¢ des_Ene.lgtltnativ_tare ]_¢_ted inth_doo_e_t

The Port and the Des Moines Creek Buiu Pknnln_ Committee are still ¢omidcd_ two souxcos
fur the wme_. the Po_-own_ _ curnmt!y used to _e the Tyee'VaXt6y Golf Course, and
wate¢fi-omSeLtClePubIteUttfi_ee 12_oeshtheeort:s ¢ded_ =o__. 'ThePm't]umi:=itt,=t_d'.
diacur_oz_ with SP_.Yto detm_.s th_ _ea_billty of the .seoond option, Con_¢lech_ the
msximum am_ual vo]-_e proposed for an:_m_tat_on,the maximmrt _n_em_ m voI_m_=over •
c_stin_ anuu_ u_ at the airport i= 33.4e/L(_--ualexisting dz-poz¢useis 30,9.%,_00 culM.feet;
maximum _nual flow augmenmtlon_motmt i_ 10,951,800c_'o_=feet.)In reali W, aitme _he
tariff flow in the _ (combined nanaml flow and augmentation flow) is __e c_-_,_mdthe
meximum ausment=_ rate _ d_r_on is bssod on _ most extreme climatic eondi_m,

, _ use for flOW__att_ _ould be _ than _e _um w_,u_ of one _, SPU _s
mootinglato¢inA_ t6diaou_the Pon'_ _est in _ depth.

Alt_ullh the Portk oomnd_d8 to flow enSmen_n fixnn d_e_ murce, the well is the
p_ferred opzion, asmnninS the water right _ c=n be s_¢'act0_ily remlved. Use o_ wat_
fl-om SPLTiamer= oompI_ and co_y due to the need t._ co_'h'uct = pipeline from the _d_'field_
cone_'_ end ope_at_,a de_xlodnation fi¢iliry, and the cost m _© the wxter ($2.29 pe_ 100
tulle feet at _thecm_nt commercial ra_echsrl_ W the port d_h_g peak u_ time of May 16
throu_ Septemb= 15.) Cem associated wi_h the well option are muclf 10we_ =nd tu_l_
modi_i__ Z the we_ m'placlng the _ pump wi_h a variable-zpeed pump, _ a
shorter dis_ pipe, and elecl_ciW to _ the pump, Bo_ _our_¢a _11 be Kble to trro.vide
walmrin iH_et_it_. T_ the well _s the m_l¢$_d ¢,.ourc_water d_]_ are _ in _mpelzdty.
AIthough a water fi_ht is _chnically subject to cm__;_a_t if the uses of se_or rights in the
basin cennot be met, thi_ hss not happened _ the more than 50 yems that thia well has been treed.
Y_"SPU.wewe the selected source, water for flow _u_menmtionwould h_ the same _lu_aloe of
supply as the Port's cun-eut use and all othe_ uses that obtain _ were- _ _U. S3PT_

- ..
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hi_:n_ally been ale to meet _. t_e_efore, in both cues; _c ava_at_ty Of a soUSe
perpetuity _S asm3red. The Port _:ld its leg_ ¢otll_tse[believe it hes slzong _-tt_ _he
wat¢_ rif,h_ asso(dated with _e well is valid, andwill be pr_mtL_ du_ _-¢arma_.on te ]_eolo4p/e
Water Reaouzce_ program staff in support of our eu_ent Water Right Cbav.p application.

If the water right issae is _esol_'ed favo_bly and the well is eele_t_ as th_ souse of •
at_eWt_atio_ waZ¢_,the well and a_oqia_d _uipment _ll be modified_ The Port and the basin
ple_nlng c_.ee have _x_lied two pump configuration, One confiSm_ticm would replace the
eX_l_ag p_lzztpwith a e_bmeca{ble pump and motor. Specifications inQlude a 7$-Hp, 3500-rp'm
motor with 2-sta_epm_p bowls optimiz=Ktfor the 12-inchwell ced_ The oth& configuration
l-I_la_41_ e_cib't__p v_/tha uar_ pump (motor mop, tedo_ to_ of t}_ewe_ wll;_ a s_
extending to a subm&ged pmnp). This ¢on_'a_on ute_ a mor_ similar to the zubmenible
pnz_, but the putnp _ a 7-s_age _ with 8-h_h bowls. Both pump c_ons aUow for
variable speedoperation to .allow.the a_gmenmticmflow to be metchedto. the nkeds of the
stream, The _ pump does not allow for this type of operation. The primary di_ecences
between the two proposed ¢onJSb_a_onsare cost and efficiency (mtnncrdble lrm_s are
ge_eradly more ed_cieat because the motor is connected directly to the pump.) Water would be
de|tvered to the stre_m_throu_a adir,c.harSeline., elth_ throu_ a _ basin _ cock r.hazmel,
or throuzh an ¢xlstiug pond and constructed c_aun¢I (see discussions below). _flm,_d
co--orion costs for the flow augn_mtaCicmfl_c_ty ud,ng _e well as the wa_c-rsource ere
sighed.

_f S1Tt3V_ is used_ it _I1 n_d to be co_vwed to the av_m-_entatian_ite _ _a-_a_edp_or to
being i_rod_ed into the st_,_- "_c Port will" oonatrn_ a pipeline _om _Po=t,own_water
_- on the airfield dnoush I_¢¢t-owned pn_peruj,to the flow augmentedon d_. The pipeline
would be six or eight inches in dia_e1_ and appn_'m_t_y 4._00 feet in le_h, The Umposed
route_ be _ thepcx_huet=rmad e_t of runway341¢az_d_a0d_r_y,_ to a point _.mt _o
• e golf couzse, and then through the _olt eourse to the flow augmentation site, The _ route
i_ on Po_ property. No wetlauds will be _mp_ted by the pipeline or other _oiliti_ a_oc_ate¢_
with _he flow ausmestation project. A valve oontrolled by the stream montmrh_g wsmm will
con=ol the d_]a&ge from the pipeline into the t_atment system. Keview of warm query
z_pd_ _'om _PUTindioate that removal 0£ chlorine is the o_y treatment reqtlix'edas no O_h_ ""
COD_tU¢_t$ are preset m amOuul_ that cause toxicity conoen_ or fl_tatviolate wa_r q'daliW "
_nda_. _relhn_ery consul=tion wit_ K_m_dy-;__ an en_ee_a1_ firm retained b_ the
Port for wazer lmannezz immes, indicate that two _ge_ of dechlorination syawms are pox'ok f_r
t_e flow _usment,tlo_ facility. One is a c2_¢_dcal-_:t _ _ o_ a mixing cherub&
and a hol__;,_Etank sized to provide adcquate'c_ th:ae. The ohemieal used will probably be
a_tium _liosulfaze, all_ou_t_ a ey_-ten__uld be designed to _me oth_ ohem_e_. Sodi_m
thk,suh_e b ar___]y available.chemical used i_ the photo pr0ces_u_ ".mdu_a-y,as m _ntidot¢ to
oyauid¢ po_so-;-8, az¢l in produ_ to _ tap w_ for use in horn= _q_ri_=ns. The last
use is of interest because _t demonstrates the chemical can be usad to dechlorlnate water w_thno

¢_'¢mtsto _ulhan_ et]_er aquatic orgm_sms. ]_OdU_t_ _1__ttid _X)_w_,the l"e,_t_ W11_
ohlodne is vimu_y _nstant_neous. Based on the eq_¢oted residual chlorLueconcenu_rdo= uf the
supply wat_ (1 u_.llismm per I_te_ _r le_) and the volume of flow, the size of the mixms
_ber end tank i_ on tt_e order,ot _ comme_ msidem_al septic tank, semething that _ould
easy be e_e_l at the _,o_ au_neatatkm site. A mec3m_sm to _ the r_ze of ehemie._
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tmjecdon to the variable rate needed for auiFneatation would need to be designed. Similar
facilities have been dcvelop=d `to Iyrovide dech_dnation for many ind_atziaI use_. so the
ter.h_XoSy _ _ canbe _,dtly _ for _e £ow augm_tion/n.jeet..

The other opl_on fo_providiugdechlor_ionisspudve-v_pesystem.$_liSht is vecyeiTeetive
m _ chlorine ¢on_o_, so a"=uaIl holdh_ pond exposedto _ couldpin.de
an adequate level .f _c, hlodm_fivn. In _ lm alternate design _ the flow suamenta_on
facillty has the well d_sehsr__,_ghxto m _ pond on the i_olf oom'_, and then _ the creek
*2=x_l_hm_ ,_mmel over weirs to provideaeration(_je=teethed£guro).Noi_thmtthe
smtleof 1:_ fii_= d_ee uot, eJlow it to show t_ mo_dt_in8 station(e), which would be
o_ rc_az'dlee8of the wzter source. '1_;_ option could be adopted to l_vid=
c_ecl:_oduationof S_U wate¢. Ad_m_tages to _ We of eyscmn are its simplicity, abih'ty 'to
handle variable flower and low _ons__ctio-_ a=d ap=zciomdoosm. Given the vadabtUty of
suntiSh_ dur_ _ erae,_ au_nen_e_n i_. r_,_m=_l._ the pond's impact ,n '",_q_mz'
Wa_pemmm, thin option will be rueezched and developert fiu_her. _ stated.in other flow
ausmentatlon d0cum_ts (attached), the plan includes moDttorln8 end testin8 dtu_ the-first .
year o£ operation to de_ the effects of various t__ture s_ on do_
te=peratu_e, and dem_,,t,,g the opthnal au_uen____on r,,,t_. "m_hleve me dmtm _esults.
Impacts on tempezatuxe of the holdin_ pond will also be evaluated dudns this period, If SPU
w,atemis the selected soua'ce, _he Por_ commtea to evaluatinS all d_on altem_Vea and
conslxu_ttu8 the one that _ best s,Aited_ the +low aulp:nmx_a6onproject

_0 m=_tl_what thewaY.orSOtL_t_"&_um of one mO_toz_g sTAtionneedstobe coI_Iz'_ted,
both to provide control over the m__on :_u:ility.und._ pro'-,,_;d.e,q-_ on _ .,_.eeti'v,mem of ......
the proje_ (Barly in the preheat, to -,void having to construct a mon_todn8 ,,,._,.Icontrol s_m_._;
the basin planning eoannittc¢ evaluated simply opening the well and letting it flow continueusly __
tbxo_o_: the s_:¢, but d_niami this option.) The PO_ _ m_dua_ the ol_on of
_e___ two _=_; _t=i¢_,,_(e]p_m enddow=ur_) to allow _ eolleottonof maze
_omplete d_ta on the fed.ii_. As _/h the _o=_ pILu, the meniturtuS _dlity (te_) wi_lbe
eo_ltlmctedat on=or=_qreofthe ttn_ _ weize an the reee.h on Delt Moinu (_eek between
_h_ cooflueuce of theeut end west brenahes and aouth 200* Street- Th_ e_tinll
walt(a) will be modified by ad,UmS,. V-notch or Pamb_ flume to achieve mote e_emte
meuurmneuts durk_ low flows. T_aah _ will be fnohtdzd to prevent debris, flora
ac__ _ the flow me_¢nt sectim_, and t. stiI]_S well(e) will be consmaned at the
weir(s) _ contain th_ wati_" level and temperature mectio,sa.A etres,-_ow rating carve will be
deve2oped _r the mo,__.___qedweiz(e), and depths con-.apondlng to a 1 eik flow t_e Will be
mtabli_c4.

The Port oon.eulte(_lwithTaylor and _m. its go_tm:tt on wster quality mo_mrh_.
Taylor end Asaoc_e_ h_vz c_edenec developing monitodnS and oontrol oq'ui-pmenton sim._a:r
_v ausmentafion i_,ojecta. Coun_¢¢ially available probes with analoij (4-30 ndlliamps) will
sense _ow _md__'m.e (and dissolved oxygen. _dr._'_d.) The _ of_e uya1_mwin be a
Campbell S_ie_tiflc:_10X.or CI_ pro_le recorderlcol_troller, Thi_ _'_ will receive

.'_ilna__ d_emor_,t¢¢In_s`talim_(s),m),d_ be ingllral:lzl_d -w_th_S_e to tu_ amthe welI'
pump (0r open the pipeline valve it _ i_ the _ur_), control the pumping race or pip,_.ine
flow, msd record _ and temp_. The ,'m(tcan tt_o be setup to l:_ov_eremote
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a=_. qua7, _=d pr__ using _ell phone or h_rd-wire technolosT, or aitmmatively,
_ucorporat_-d_ t_e Pont'= telemetered malntenanceJoperation tyscen_ conuo! and t_S=t
conditions _I "oededined to optimize opemd0n of the flow au_Fn_tstlo_ _a¢ility. Pends_mnceo¢
•'atc of'¢hanz¢ hi flow a_cl tcmptcature will b¢ establish_:l to prevent rapid pump (we]/0 or valve
(pipaline) cTcltng, h h envisioned Thattempecatln'e and flow dam will b_ oollectQd & fi._teen-
11_uUt_int_. It w_l be esmb]_he.d if a single m,,_;,,,a below one c_ or over 16C would "
activa_:ethe puntp or valve, or if a specffic duration would peas before the ¢ystm_l is _livated.
Pro__g in a sp_o duration before activation would ¢l|r._t¢ fake a_ due to _e
_y_,_ noise _ucvimble in eh_cmdo mon_todn_/se_dngequipment. Lo_ to rcs0lve _ i_ue
will be developed and pro_©d into the control module, and can be mottled _ on
opcration_ experience.

Because of th_ cu_e_ unity ove¢the so_ce o__, the._ul_ m_c_miu_ over the
need to .co_.s_-_¢t a d_ctd_:ina_on _cih'r_, ,a_d,the'dosi_e.m k_p .the corn_ou_ of _h©flow
_uBm_tion _acility in a small aze_to _e potential con_{c_ with od_¢ projects (SASA
___ the proposed S1_09 extension); the P_rt has decided to pursue _he desil_n ._?;_u_ the pond
and constn_t_d cha_nel to the creek, sad not co_ a discharge pipeline to a point ne_ _he
_onf_c_ce of the east and we_t branch,, no matter *hich so_:==ofw_er _ developed. Th/s
a_surM_1_¢th_ flow a__,z_cntstlon _acility will not intede_ with other proposed projects h_"lh¢
are_ WSDOT was consul¢ed via their participation in the basin p_ c__,_,,,_tt¢_ and hu
¢o_ed th_ the seleoted _u¢ and location do_ not Luter_ v_th the S_,_09 a_l_t
Port's.l_al counsel (_oaW¢ l>epper & Shef_1__) ix dmvelop_Uglan_e for restrictive
_oven_uts.for a vm_y of Por_projects. Fo_ P_pp_ has been provided inundation re_
the layout and location of the p_opo_ed flow au..cm_enta_on_L_li1_ and will d=velep a r_-L_ive

, cov,n_ sp_c co _ flow _u_e_adon p_-t. _ Po_ _ c_L_e to ¢oonii_t¢ with the
basin pl_g .oomm/ttee to assure that 1he reA'trictio_tsarc consistent wi_ basin plaun_g
pr_ect_ in _he _._.
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