
- q i:Port of Seattle ,..,,,,.,,,,..,.,,,,,.,,,,,,.,
.i_ I_ F+"

..................................................... l(l.( 'l".lVI';(,

, '_ : IUJ_2 .I2000! +

:."" ,J_l,_lt'[:_;It|,. ,_.' I;llt.'lll}tlll|l'|ll_Zl

'i .'_'.P;l;,|*Ifl_, _' ]'S(J,t't*tfl'

+ 'AuS_t 18, 2000
..'

•=.. Mri 1"aml:,ustcr
Dep_mmz:or_,oloz_ "

: P,O.Bm+7000 .
Olympia, WA 98504-7600
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Revlacd_low AugmentationIknpl©meutatlouP|nn for DesMoiaN Creek
" ,August I8,,+21)00 _-

•' "l'hit revised implementation plan.is response to a.request from the Departmentof Ecology for
...+ more :inPonnation rcgurdi.ngthe Des Me!nee .Creek Flow Augmentation Facility. Because

..... c0nst_'fictionof the facility is not+Scheduled to bc_in,until June 2002 (ace att_hed Des Moinas
'.: ' C_c_k!Basin Plan.Constr0etion.Schedule) and the final decision on the source of the water hu
:i. not:._ made, the design of.the facility has .not p_.greased.to the point where detailed design

drawinsslaud ir_rormationis avxilahie. 'Howcver, the Porthas worked in the last several weeks to
co]!Cet more information.to provide an additional level of dctail about the facility's design and
op.era_ion,+InaddLtion,thePortand the otherbasin plannin.scommittec members are in the fmal
sUtses:.ot"developing .the n_t intcriocal ,t_ent, which will cover the final design and
pcrmiLtin6of all basin plQins.projects,: includinsthc flow auSmcatationfacility. This work is

: sclxk!Ulcd(o bc completed in 2001_ Whilethe '"currentpltmcalla/br flow ansmmtationfrom the
Port_6wned well, the Part .will .commit io funding the design and construction of the facility

• " . using_water from Seattle Public.Utilities _SPU) if the water rightissue cannot be resolved by the
.time construotionneeds tostart, ,nd.fmal approval from SPU is obtained. Available details on

::"" the design altt,'n'mtivesarepresented in thisdocttment.

The Port_and the Des Me'ruesCreek BaSin_Plmmin8committee are still cormidedngtwo sources
for fiii: watcr: the Pert-owned well eurre_dy used to irrigatethe Tycc Valley Golf Come.,, and

+ . watcr_from SeattlePublic Utilities throughthe P0rt'_exi,_tingconnections, The Porthas initiated
.. dil_,_s.i0ns with SPUto determine_© feasibility of the lecond option. SPU has preliminarily

• indicated that tile pt_' e existin8 co_._s are+ofadequatesize to provide water to meet both , _
• the needs 0fthe ai_d the voluni_[Jql_osed for flow augmentation,that the water for fl0w • _'.'

aulp_entation woul6l_[_d|abic when needed,=nd the willingness to Icll thePortwater for flow
i augmentation. Constd_ng the maxsmum annual volume proposed for ausmentation, the

maxim_tmincre_e in volume over existing annual Usc at the airport is 33.4%.(Annual existin8
.alrport_tmeis 30,951,800 cubic feet; maximum annualflow augmentation amoxmtis 10,951,800
cubic feet.) In reality: since thc target flow in the stream (combined natural flow and

. ...:ausmentationflow) is one cfl+and/he maximum augmentationrateand durationis based on the
+ most extrernc c|imafic conditions, actual,use for fJow angmcntation would be less than the
: .m_mum value of Gnuelm. SPU is meeting later in Augnst to discuss the Port's request in more

depth,

i: Although the Port is committin8 to flow augmentation _om either mm-_©,the well is the
:: .preferred.option; assuming the water riBht issue can be Satisfactorilyresolved. Use of water

.. Prom,SPU is more complex and.costly idueto the need to construct a pipeline from the airfield,
. +comtructand operate a dechlorination.facility,and the cost to purchase thcwater ($2.29 per 100

;.. cubic fcct at the current_mmcmial rate•eharsedto the Pt_t during peak _Se time of May 16
• .throush September 15.) Costs a_o_iated with the wcll option are much lower and include

modifying the wellhead, rcpla_in8 the existingpump with a variable-speedpump, constructinga
•_o_ter dischargc pipe, and .electricity +torum the pump. Both soumes will be able to provide :
water in perpetuity. If the well is the selected source, water riBhts are ismuedin perpetuity.

, :. ] ".
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" Alt_.ugh+a water right is technically subject to c.rtailmcnt if the uses of senior .rights in the
. +i.. basin+cannot be met,.this has not'happenedin the mo.rcthan 50 ycarsthatthis well has been used.

: " , IfSPU. woretheselectedsourcclwater,forflow auP_men_ionwouldhavethesamea.suranceof
SuPplYU thePort'scurrentuseandall.other _ thatobtaintheir waterfYomSPU. SPUhas
historically b_n ,blc to.mt_'t demands,:th_'efore, in both cases; the availability of a source in

; perpetuity is assured. "l'be.Portandits'legal counsel believe it has strong arguments that the
water,right associated with the well is V.did.andwill be presentingthat informationto Ecology's

.... " Water Resourcesprogramstaffin supportof our currentWater Right Changeapplication.

'!i If" the water fight issue is resolved .favorably and. the well is selected as the source of
+, ausmcnttttlon water, the well and.associsitedequipmcnt will be modified. The Portand the basin

p|anning committechave studiedtwo pump configurations. One configurationwould replace the
+ existing pump with a submcrmblc:pump.andmotor, Specifications include a 75-Hp, 3$00-rpm

:?.. motoi +with 2-stage pump bowls optimized forthe .12-inch well casing. The other configuration
. top|aces the ©xJetin8pump with a mrbiztepump (.motormountcdon top of'thc well with a shaft

•i extending 'to a submcrged pump),.:+This con figuration _ a motor similar to the submersible
: pqmp, but thepump is a 7-sta_cpump w/lh 8-inch bowls. Botb pump configurations allow for
. xariabl©:speed up,alien to aJiow the augmentation flow .to bc matched to the needs of the

..... steam. 'Tlle .existingpump duos not allow for this type of operation. The primary diff_nces....!i_ -' .... ' .... c '•betWeen+the two proposed confiSuratmns,are cost and eflicten y {submersible pumps arc
. gcn_Uy more eflS.cient+becausethe muter'is c,on,nccted,dircctlyto the pump.) Water would be

.deliycr_d to the streamthrough a discharge line, ether through a stilling ba,_nand rock channel,
+ or"t.hrout_h an existingpond and constructed chw_nel (sec discussions below). ,Estimated
-' construction costs for the flow augmentation faoility using the well as the water source are

, " afmched.

: .+If.SPUwater is used, .itwill needto he conveyed, to the augmentationsite and treated prior to
•_ being intixxluccd into the stream, .The Port will construct a pipeline from Port-owned water

mains on the airfield through port.owned property to the flow augmentationsite. The pipelinc
.: Would.besix or eight inohes in diameterand.approximately4,500 feet in Immgth.The proposed

•mum will be along thcperimeter road east of runway 34R.and taxiway A to a point adjacent to
_ ..the8elf Course,midthen through:the golf court, tOthe flow augmentationsite, The entire mute

is.on Port property. No wetlands will bc impact_ bYthc.pipelinc or other facilities associated
: : with.the flow augmentation project.: A valve.controlied.. by the stream monitoring system will
:". control"the di|_liarge from the pi_lifie into the treatment ,y6tcm. Review of water quality

" .i. " .. +_rts :frOmSPU .indicate that mmovsl of Chlorineis the only treatment required as no other
" :..' ' ..con,;tituents arc present in amounts that cat_e.toxicity, concerns or that v£olato water quality .:

standards. Preliminaryc_nsuitation With Konncdy-Jcoks, an engineering firm retained by thc +
" Port.for:water treatment issues, indicatethat two +typ_ of dcchlorinationsystems arepossible for

tile flow suBssolution facility.. One b a chemical-feed system consisting of a mixing chamber
•i, •and,a holdint_tank si'zodto provideadequatecontact time. The chcmica}used wilt probably be i

sotiiurn thioeul£a_, although a .system could, be designed to u._ other chemicals..Sodium
i :thiosulfate is. readily availablechcmibal.used in the photo processing industry,as an antidote to
" _yanidepoisoning, andin productsto dechlorirmtetapwater foruse in home aquariums, The last
! use.is ofinterest Ix_ausc it demonstratesthechemical can be used to de_hloHnate water with no

" harmful effects to:fish and othcraquatic organisms. Introducedin liquid form, the reaction with+.. + . ,
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chlorine ii Virtually _nitantaveo_. Bu_ on the expcctml:rcsidual _hlorlne con_tration of the
" .supply watcr (I milligram per !|!or or !earn)imd the volume of flow, the size of the mixing -
... chamber.:snd tank is on the. _dcr of.a :common residential septic tamk, _mvthing that could

•_sily..becormtrueted at the flow augmentation .site,. A m_hanism to match the rate of chemical
.... ;i . injection to the variable rate ncedcd for au_entation would need to be designed, Similar i

: .facilitica i'have been developed to provide decldorinatiotl for mat_y industrial uses, so the
.... lechri010gy exists and can be readily adapted for the flow augmentation project.

.. The ,other optiozl.forpmvid|ng dcchtofination.isa pusiv_typc system. Sunlight i$ very effeetivc
i. " .in .reducdngchlorine concentrations, no a small .holding:pond exposed to sunlight could provide

an:.adequat¢ level of dechlorlnation. In 'fact, anair--e d_,dgn for the flow augmentation
factli ,tyhas the Well discharging. _to an existing pond on the golf course, and then into the _;eek
.through a c_rmtru©tedchannel ov_ weirs: toprovide.aeration (see attacbcd fib,re'e). Notc that the

•: scale-0f: ..this figure does not a!l.oW il_.to show the monitoring station(s), which would bc
:." .caina_ed tog,aMiens of the water l_ttrce,'. This option could bc 'adopted to provide

" " .. dec.btorination or sPU water. Advml_ to ,tb{J type of system are its simplicity, ability If
•handle .variable flows, and low cormG-u_ion and 0peratiomll costs. Given the variability of

.sud]ight :dUring the times when augmentation .is rcquired and the pond's impact on water
_.. " .tem.._ture, lids .option will be.,re,bed 'and. developed thrther. As stated in other flow

•: .au.gln.._tation documents (attached): the..plan includes monitorinB and testing during the: first
_ar ...of opcrat/on to determine .the effecm.of'varicustcmperatttre settings on downstream

.. ": .! "tem_t.ures, and determining the Ol_.M_ sub,masteries rates to achieve the desire results.
"i:: " ' lmP_"ti:oa .temperature of the.holding.poz/d w_ll also be evaluated during this period, • If SPU

• .- . wateri_..the selected s0urrae, theFor( eommii! to evaluating all d_hlurination alternatives _md
•... constructing the onc _at is best suited for the flowauBmentation project.
.. "'. . . . . '.,. . . . o "

.: i: .. '.N_..smiter what. _''er tlmurce:a minimum franc monitoring station n_ cc,mltructed, ._
• " . ! ' 411_hlo l_ovide control Over the mi.lgnentatlon facility and to provide data on the effectiveness of i
. " . tl/_.pmjcct. (Early.in thcl.projeet, to,av0id herin8 to comtmct a monitoring and control system,

.... :the-l_n, planning committee-evaluated:, simply openin8 the •well and letting it flow continuously
• . throughOut the summer, .but-dimdssad this option.) The Port will evaluatc the option of .

!.": . constructing two monitoring stations (upstrcmn and downstream), to allow the collcction of mare
• . " Cempl©te data Onthe racilily, As.stat_. in the-previous:plan, the monitoring facility (ies) will be

' e0nstructed at one ormo_ of the three exlsting.wcirs on the reach on Dca Mains Creek between ::

ii". the:tmnflu.en_e .of the cut and Wcet branches and, south 200 m'Street. The existing rectangular
• " w¢ir(s),Wiil be modified by adding a V:n0tch or Pandmll flume to achieve mo_e aocuratc
•:'... me&q.ur..Cm,enLs during low flows. ,. Trash. . racks will be included to prevent debris from -:

. ..,. re:cUret!latin8 in the flow meaduremen[ section,.enda stillins well(a) will be constructed at the
•. weir(s) "-tO©ontalnthe water level and R__m section.L A streamflow ratin8 curve will be .

developed for the mutlifiod writ(s), mad depths corresponding to a I cf, flow rate will be
: c,tablishod..

The! Port consulted With Taylor and ,Armo_iatca, its consultant on water quality mou]toring.
: Tayj0r and At.racists, have experience devc!opin8 moni .t0rins and control equipment on similar

.. .fie w augmentation projects. Commeriaially available probes with analog (4-20 milliamps) will
- aortaeflow and temperature (and.dimmtved oxygcn, if desired.) The heart of the system will be a

: 3

.i. g ./_t_ gb:lrg-/.,Ot,--Ogg;XI;_-4 _ _ _.tt_:(I1 z_:80 GO, t,g,'80 " _-• . • . .
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.: Campbell:Scietitific CRIOX .orCRS00 p_grammable reco_erlcontroller. This unit will re,_elve
.i sign.ale from the monitoringstation(s),, and will be. programmedwith logic to turn on the well
•. pump _(orlopenthe pipel!ue valve if. SPU k the source), control the pumping rate or pipeline

flOW,landrecord strcamflow andtemperature. "The unit Cmlalso bc set up to provide remote
. access, q_ry, and programming .usingicell phone or hard-wire technology; or alternatively,

incorpo_e,d into thePort's telemeteretl maintenance/operationsystem. Comml and target
.... conditions will be definedio optimize 0perationofthe flow augmentationfacility. Pentistenceor
:" reteofChange in flow and icmper,_turcwill be ¢stabliehedto prevent rapidpump (well) or valve
:: (pipeline) cycling. It s.envtsxonedthat. temperature and •flowdata will be col!acted at fifteen-

i.i mlnUt©intervals. It will be establish_utif a single reed_g below use cfs or over 16C would
activate the pump or valve, or if a specific durationwould pass before the system is activated.
Programming in e specific duration before activation would eliminate false starts due to the
system noise inevitablc in electronic monitoring/sensing equipmcnt. Logic to resolve this issue

' ': will be developed and prograrnmcdinto the control module, and can be modified based on
. operational experience.

_. Because of the currentuncertaintyover;the source of water, the resultin8 uncertainty over the
" .head,to construct a dechlorination f_iiity, and the desire to keep the component.,,of the flow

_ :: ' augnientation facility in a sm.,dlareato minlmize.potentia].conflicts with other projecte (sAgA
• " andthe Proposed SR509_extensj6n), the Port has decided to pursue the design utilizing'the pond

.. ': and eomtn_cted channel to thecreek, andnot construct a diechargepipeline to a point near the
• _uonce of the east and west branches, no matter which source of water is developed. This

-- a_$uma..thatthe •flowaugmcn.tationfaci!ity,will notinterfct¢ with other proposed projects in the
:i. area.i'.WSDOTwas consulted via thcir participation in the basin planning committee, and ha._
•;_ . c0!!fin_ned:tbattheSelected.layoutand location does not interferewith the SR509 alignment. The
'.. . Port"s legal counsel (F0,_tcr Pepper & Shefelmall) [a developing language for reetrictive

.... .Covenantsfor a variety of portpmjc_,-tsiFoster Pepperhasbeen provided information regarding
the. layout and location of.the proposed!flow aUgmcotati0nfacility, andwill develop a restrictive
covenallt 8pacific to the flowaugntentetion project. The Portwill continue to coordinate with the
basin planning committee to _sure that the restri_tlonaarc consistent with basin planning
projects in thearea.

t

• ' 4

,!'
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Low Flow Augmenhltion i
..

" Des l_olnee C_rcekeXl_mXccsmnnmcr10wflOWSthate_aessaqu_¢ flora andfaunaby i
• .... d_!cCatl0n!nd elevatedtcmperatunse..Tiie.mmune_.lowflows reducerefuge mat and result

in elevated tcmperatureanddepresseddimlvedoxygen levels thatcxcocd the tolcran_ of i
mthe .usmenti,,sth.m.mnow.with II

•_,o]er,'=,_d wellwamrf=_n_. m_d_l_ _q_if_.Thebeetc_3didatewellfortl_

'ltenmveisthe mtlY- fo.r.inS,on ,ee Course I
:. inFigure-12). The well withdmwMobjective is to add-!.0 _bi'c foot per second (448 Sallons i
:, .por.minute):offlow to Des MoinelCreek during mmm.er low flow.

•:. " Previ0us.studies were conductedby Parametrix,Inc., mulFoster PepperAsmciatm for the t•. !.... PortlofSdsi_le.to plan slm_ 0f:low flow aUl_entktionforDesMoin_i Creek(see
: Appc..ndix1).This planhas deUdl_l the _tl_lrawaL c_aci_, waterrishts, andproposal of

, o_lo,,i systemsforw_ll,onthe:portor'Seameproperty. D
The DeJi'gnTeam has :prepPedthc.preliminmy:designandco_ cstinmte (see Appendix 1) for

•the.usegfthe cun'_tly _tive irriBttion.wetl,.Well 1, on _ GolfCourse eppmximately m.
100 feet northof South 200th Slreet (see Figum.12), _l :

"_ - D.. "::..A,s,ssmentofext.enow.ti
•" " ' :Theltw0!.wcllsin the ._iciui_ OfDos Moine, _-'okarc located imm_iatc]y northo_Soum

: . ,21_)thS_c,_t(._ FigtuC12). The.wells _drillcd.by Ri_mn W_ll Drilling company D• .b_:1949 m_d19_3.One o£thc Wellsis _|t in use by.the _ Golt'Coume for irrissti0n
' erie golf course greens.Thiawell, iocsted im_dethewen houseon the north side of South

• : , . .

i _P_998).,The P0.rt.of:S_tt!.eand.I-IishlineW_ 'Districtare currentlydi_cuwtng
.. w ._.r d l[_/.and.owncrstfipimueaWi(hthis Well;both _ttfi.eShave cxpresscd support for the

' Du Mo]ni_CreekBa._npla_andthe_oW.au_tstion uone_pt, j
, .WeliIo_ Mnablef.,_meNovem_;a94__._,n. th.tm©,ear.won_,m,e_ns

Wlthtw0sots ofpm-goratlons(screenS).(_Figme 13):,Thefirst, between 72 and 160 feot, is
• _.. abov."e:thefirst aqu_tardandthescco.nd,.l_w_. 190and243 feet, hn an _q_ thatn_tkm 0

.. it a._onilncd aquif_, The well is.c__ s0 .thatthe lower aquifer eontrt_sutesthe most
'flow.ThcTYee Golf Cotnmeis ourmntlyinitpdtnsthe Soil cotrmeat a rate of up to i

" .Theinactivewell, Well 2, is aPpr0xim_ely SOO.-.fe_north0fthe m_tivcwell and the open

ii well head is visible, The Dcpimment of E0ol08y dOesnot have the well lobs for the inactive I
: ".Well.In' orderto find thedepth of the i_a_lve Wellscrccm_ dovtmacntit, G_I.,COServices,

Inc.i wulhired to televise thewell and.inq_ect.itsconditionand suitability of the umin8 and
."i '.t_.screen for re-activation.(see.Appendix;O,The.well w_.t,devisedon FebruarytO,1999. t

Th0.wcll._sin S W,m:0verg_ownwith _ Snd.thewell _ wu vim'hierisl_tbe_0_ _c
, ,_ ..well terminatedaX:appr_ately 130.feet below groundlevel. This putathe sorcan in the

ii 'upp.or:aq_, w_h is!uncon_nCd_ mtheAu_ Is, __s, x'mwnetrixxm0_. Ii
Withdrawal fx_n,this aquiferwould ptobabI),have an impact on the Des Moinm Qreek

!: recharge.Therofme, theDesign Temnpursuedno furthe_consideration ofWell 2 for _ i

AR 023771 "--
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proposed WellSystem
•The Design Teamselected use of theexiztingwell, .Well1, for the streamflow augmentation.
This.system is.operationaland•WOUldrequire.equipmentupsradcs andconveyance to Des

.MoinesCreekvia anexisting pond.northof:the well house (see Fisure 12). This well is
'metalledto withdraw water:fromtwoconfined aquife_LA largerpump-motorsystem is
_quircd with capacityto lift 448 Spinfor low flow augmentationin addition to the 350 i;pm

J selfcounctrr!Sation.t _

used for

•Thewater withdrawnwould be split topro_videfor thegolf course irrigationeystcm and for

I : Outflowto an existing pond 100 fcct northof the existing well house. The pond would• outflow approximately100 feet eaztto Des Moincs Creek vie opcn channel with dropsto
•: provide aeration.

[ •
Pump Configurations • •

Jl :: For the streamflow ausmentation,two diffcrentpump startins opdons were studied, lu the
_firstOption,thepumpwould be turnedon in thebeginning of the msmmerand allowed to run
continuously thr0ugh_"t the summer.The Secondoptionis to employ a temperatureor low

I_ : fl0w sensortriggered startingmc_hanism. Whcnthe temper_asrcreachcs a pro-determined
.thri_oId or low fl0W;'thcpumPwou!d be startedandrununtil the conditions ehmtgn.The

_ [ :costa associatedwiththe options below do notinclude coat of automatedpump on/offtrigger,:pumphousechanges, pipe to pond, andthenew channcl to thestnmm.The two possible
• pump configurationsare dcscribcdbelow.

• :. .

: :Pump 1: Subme_ed motor sad hsrbtae. Both thepump andthe motorwould bc1 _ .se_ed. 3So0'rpr_.2stegepump.bowls;'optimally12inchinternaldinmeterwellcuin8.
• . . ... • .75 Hp electricmotorneeded (usuming irrisationSystemhas l_,'paratepump to.pressurize IL)

.. i Pump andmotorcost approx_$8,000..Discharge piping andw/re cost approx.$4,000.Control panel coat approx.$4,500. The total Costis $l e,.qO0.

1 " i: " Pump 2: LIne shalt turbine pumpand top mounted motor. The pump is submergcdand'"i_- themotor is on the surface;connected with a shaft. 7.stage, 8-inch pump bowls, optinudly
' .: i:. 12,inch internaldiameterweil:casing,7:5 Hp electric motorneeded (asmuningirrisation

i i system has separatepump to pressmize it).Pump andmotor cost approx. $15,000. Controlpanel cost approx.$4,$00. Thc total cost is $19,$00_

iii,
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