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EXECUTIVE SUMMARY

In 'h<: Fall of 2003. ,he LOTf Alliance Initiated the Budd Inle' Treatment Plant Master PI:m '0
der.,il,!>e caplt.,I:md si'e n:<IUI!'emerHS for ,h<: Uudd Inle' Tre-alTTlCm Plam (Plam) and '0 refine ,he
implcmentltion program based on CUtTCIII and fuNre needs. Spcclfical1l' the MastCT Plan objectives
arc:

•

•

Refine impro\"l:m<"Il1S outlined in the 1997 W <liftllll1tr ~SO"rt'I'M"II<l!!I1tt"f ')Ia" (WRMP)
including a site specifIC Mas,er Plan for the Plant si'e incorporating a s,ra,CID' to respond to
chartgCS in ll-ailablc Budd Inlel discharge I.''\pacil)·.
[denlif)' ways 10 inc,""OlS<' trealmem efiiciency and control oper..ling costs.

• AdJp' with changing narnre of ,he Ioc-al surrounding area due ro de-,-elopment.

• Coortlin:lll' 'I',th The Port of Olympi:a EasT &.1) ,\[aster PLm,

• Renuin" good neighbo<'.

• Update the results ofTreann<'fl' l'l:m, performance '<:sling originallr conduc,ed in 1996-7 as
p"an of the \XltMI'.

'Ihe Budd Inlet Tre'lImcm I'lant 1S:o Type 2 blsenn:ol I'ubllc l-:iC.hl)" (O:\ICI!W--l.U60) prondlng
W:lSI"t.'W'oltef" treJlIlIent C'apacilJ' tOr ,he WTr sen'lCe are'a. Wirltill Ihe fr:unewor\;. of the I'bn, the
Plant has Ihe follQll>ing pnmar)" functions:

•

•

•
•

C<>ntinu<: to pt'Q\'id<: wasl<"....ater ~tm<'flt wilhin the 5C:L'lOn:ol disch:lrge <:3pxi'r ln'O Budd
Inlet.

J'1"Q\'ide mm..lmJJmrlll mptJtil)"1n the LOTr sl'stem ro economiClII)" alll]W for new connec'ion

"""""J'l'O\'i<!e peak we' wea'her m;-atmcnt Clpaeity (up 10 28 MGD).

f'ro>'i<!e r<'&ion"l solids trcatmenl.

"The Plan, is go\"l:med by a ~,.tio1l:l1 PoIluwll Discharge Elimination Sl'stem (XPDE.'» penni,
adminis!ercd by the Sta'e Department of Ecology (Ecolog)') ...nder the authoriT)" of the l'edcr,lI
Ef1\"ironmcntll l'rolection Agenc)" (EI'A). This permit '....as issued;n October. 2005, and cmics the
limiwions .ummarized in Table ES·1. 'Ihe permi,~. nol include 110w di.ch:orge limitation. for
,he sumrncr or shoulder periods. RatheT. the lel'llmitations. boochemocal O"H;cn demand (BOD)
and total morg:lnlc nitrogen (n},') in ,he Summer and shoolder ,;casons. arc e"pressed in 'Cl'TtlS of
load 111 pounds pcr da)·. As tll]W '0 the Irc:>tmelll plant increases. so '00 docs the Io:od. In order '0
discharge rite increasing amoul1l of flow. the Irearmcnt plant wo"ld need '0 rcmo"e a higher
proportion of the loading. Effecti,·e1y. the more f\ou'. the more dean th{" Plan! eftluent needs to

Ix.

• II "'" 'IU\IA'" 0, "':><I.orr_,....T_...,.__ .""'.....- F............ F.... ··.F......""',-- _ F.....
Ew<u.... s.-..,k.<



ES-2 Budd Inlet .\Iasler Plan

Tabk ES-I. NPDES Pcnn;1 Sununary, Budd Inkt Treatmcnt Planl,
EfffiOtive Odober I, 2005'

Pa...me~1 Summer' Sboulder' Wi,,~"

BOD 671lb/d ?OOlh/d 30mglL
TIN 288lb/d 3381h/d

Nln 26'~~
TSS 30 L
Fd CoIifunn 1((1 Jft 100 ml sznpIe
Toral R('("01.·e<:!bl<- (.::opp...- OfO; "'gfT
oIl BeN.""n 6-9
I. AI ,..... "'{,,, lQ mO<llhly :I\""Ng'" Cntain paromrten .abo b:l\"" "'-""kI}' Q'

o.biI) li",i". The n,,~,lt:'e 1"-"'''" ,,., Loe [""lid IU Or"l"'" 3T....., 3-3
(f«h"~' .pcak"'g "'CO< \un", b«ome df«"'-e NO'I'cmbc.l, :lOO6).

2. Surnm<'" JImt.]uly.I\"S'"'. S<pttmb<:<
J. Shouldc, =April. M'l'. Ottobc,
4_ \';"tt, " N",=bt,. [)ccembt,.j......'1·.l'tb"'"'1·. ).l.n:h

A Plant capacity stud" ""AS completed in or-d<'r to assess the abilit)· of thO' TrC"A1TI'K'1lt Planl to meet
its ""nnit ~mits gi"en exp.lllsioo of the rollection sl1;Tem ;md sen'ice areA. O,'er the ""riod 2005·
202;', the LOT]' $Cf\'ice populAoon is o:pcct<-d to ,ncfCasc b)' 113 pcn:COll. Resulting pro;CCled
sl'stem·w>de an'f".'ge annual w3SrC\'"tfer flows a,e c-"p<,cted to mcrease b" 7-4 perren! 10 a lotal of 22
MGO. If rhe rre:llment plant "'ere ro continue ro function in ilS cutTCflr mode of operAtion.
discharging ettluent ar a noD concenfJ':loon oi9 mg/L and a TIN concentr:n>on oi 3 mg/l~ The
NpDES pennit would limiT discharge 10 less than half oi that How.

In order 10 deal wiTh the NPOES discharge limiraflOn, and in keeping ,,'ith rhe goo1s of thc \\%\11"
the LOTT Alliance plans to COnstruct s:nellite reclamation pl""ts (SRI's) within"s scrv;ce :>red.
'I1lc", plants will drdW tlow from the sl1;tem and treat to Cbs. 1\ Redaime<1 \'\'31'" standards.
cre-dtmg eftluent whoch ~~m be reused for ,mg.1I10n. co'nrne-t\."Ial and 'ndu$tnal uses. or recharged
toto the gt'OUnlM....ter. In thIS " ....l" the tOTT All~lnce plans to ml,inr.lln a discha<ge to Budd Inlet
31 or ncar its currenr l",,'c! en."n as s)"srem wide 11"",... increase.

Four scenarios were deH·lopcd iOT this planning process, reflecnng d,fferent rdtC!l oiSRP
construction (lov.'. moderate, and high) and" cemralized scenario ~'ll'"lslOTling the IJudd Inlel
Treatmenr Plant ros the hub for Oass 1\ Rechimed Warer producrion (l3udd Inler aass A scenario).

Cap;1Cit)· in each of the Plant's unit processes wros modeled using a combinarion oi computer
models. including hydrologic proiiling. mass b-Alance accounrmg. and acti,.... rcd sludge S)'stem
anal)'Sis. l.dm;tations ,,'ere idcollticd through a scncs of sraff ,nre"-i",,,s. an c,--aI""tion of submittal
dna. design dar..,;h~ts. and on-sne streSs testing. Model SCcnanOS included all foor of the SRI'
scenarios. as well as the three SC'dsonai condnions {Summer. \\'int~'T and shoulder periods)
desig:t~1ted in the NpOPS pemU!. The end'produci oi C;'paclty modehng is the capacit)' chart, II 2
d;mensionSd! repre<en1ation ot" th~ capaeit)' of each unit process within the treatmeflt planr (an
example is plotted on Figure ES-I). The C1p:oCHy chan is used to <:sri""'te rhe timing and
,mpornmce oi r~XjU"-cd Pl"nt upgrades ""d CApaCltl' CXp:111S1on projects. O"er fifteen (I:» scpawe



F~- ,

charts \ 1'1 prepar d to r pr S 'm the p tenciallimiting conditions nd 1 ading sc n.lri s to th '
plant

Consuuclion,

D C:-II

"

201

1~ 14 15 17
Tota1 FloW G~l'le ated Throughout lOTI System GD)'

Curve for Smomer Coodidon~ 0 Rare of S
-mill m TI =3mg/L

11

Figure -S-t eapaci

Yeer 2005

2'10 +-__:..J,.---...,----r--...l-,.----,-----r......--.,----=r--.l.......--r--........
10

360 -r----.,.--.,.----------:----:::----:---:-",-----::-----------------,.

,

sec CICl 1 ~ 'SLR
Ii rri d (J ccle' ifi 1'5)

340

l,..,
c:
£. 320
E
<U

§...
(::. 300
ii

The c~ pacify ~ nalysis is summ~ rized in tlle £0110\ ing set f findings:

• . 'hick ned sludg trans f, r piping is a b ttl neck. with capacity limi tations ccurrmg n ar
2007-20 in n vrly ~ll m d·1 'd .cen~ri •.

• entritu~ p rari n with jus on unit in s n ic ~6 h urs per \- k, is n t sust::linabl
b-'y nd th -. 20 7-2008 timcfram -',

• r trc tm 'nt e I ae:t)' with 6 chann·J in s
copan in t 7 channl c pacity could b

ie '\'..-i11 b'com 'limited i 120 8. \ ith
xtend d to 2017.

• econdalJ clarifier' lids ading lUte ( LR) limitation are broken do\ n 3 follows:

o tlmmcr: c<lpadt)' Ii nj • rion in 2009-2010 f, r th th ' 1 w r: t' f RP c nstrtlcrion
and Budd Inlet Class scena·ios.' 1 limitation is I.i Ii ved'\ ith additional sat llit
plan di e ,ion"
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o April: with an emuent TIN lim;T of 2: mglL. elpaci!)· IS alrcad)' exero:led aT lhe
PI"",. \~'ith all .,mU~~11 TIN lillliT uf 3 ",g/I~ <:aly',~i'Y '-driC; ,kp'.~I,Ji"g 01' d,., rule
of satellile lrrntmen!. For bolh The Budd Inlet Class ,\ and lhe low rate oiSRI'
conStruction scenari05, cdpaci!y is Itmited In 2006·2007.

o \~,mcr: SLR limimtion al peak monthly tlow is not obscn·cd.

o In all cao<.=s, Clp,..;;i!)· could be extended b)' e'\'en a moderate impro"cmem 10 sludge
senleahility.

o Nott> that the cbritil'r assessment has allowed fa.- Onto cbrificr 10 be left OUt of
ger,ice. Th;" has h.....", done to model hpl..mlic limil:lhons in the mixing box, and
to alb", fOf numfCOantt of any g.,·m uo;t at :lll)" time. If all four (4) clariflCrs were
",....o,.1"cl in <l'n'IU, ,hi" ","""id :oci<l ~rrm",m:""IJ" rhret' (') )""~'" nf PIAn, C01"";'}' in
most simulated cases.

• .Aerol.liol1 carxi'}';s rtlOSllimitcd '" summl"r, when Iht> plant IS operating", biologiOlI
nUlrirot remo..:ll (Bl'.:R) mOOt>. Sttge 2: of Ihe f,rsT ;}(>ration hasm sutlers from difflJS(>t'
supply limil:lOOn. OCt\1"CCO 2010 and 2013 in mo.t scenarios. Srngc. 1 and 3 occome
limited later, around 2022 1!l The 101" rAtc of SRI' conslruCtion scenario, and 1Il 2014-201S in
Ihe Budd InkT Class A sel~'ario. In the April condition. capacity limimtions are obscl'\'l~l in
srngcs 2: and 3 in 2013-2014 fOf Ihe Budd Inlet Class A case. All of lhese hmitations are
.die'·l..! with Ihe .Kidition at SRI' lreatment capacit)".

• Bkm-cf capaci!)' is linked to acration capaci!)·. For (he low rate of SR l' construction casco
this Ix..,.,,,,,,,, limited around 201S. For the Budd lnlN Class c\ case. th... limit "'lWes up to

2012.

• Dogcstcr cap,..;;i!)· becomes limIted in 2017-2018 for both sumrncT and April ooodihOns for
(ht' low r~Tt> of SRI' construction case. Mort' aggrcs.si,·... SRI' scenarios relit'.-c this capacity
limitation. 'Ilt" Budd lnl"t C1.w ,\ cas" beronws limiTed in 2016.

• Dissoh-ed All" Flotation ·n,ickcncrs (D/\VI) capacit)' is limited in the Budd InleT Class t\
SCCtUrio in 201?, for both summer and April condlnons.

• Plant h)'d......d,c limitallon~ include the following:

o Effluent p"mpin£,; CAp:>ol)' to the l'.:nnh O"tfall i. already limited to SO_M(;I).
Combined eftluent pump'ng C:IJMCl!}'. rated 10 8O.,\IGD, would become I,mlted;n
2020 for tht' l:ludd Inlel aass A ScenMio. C:.paci!)' to the Nonh Outfall is
influenced by a 1.200-fool section of 3Q-inch pipe running through the State
opcr.1tcd dangerous waste site form(>rly owned b)' Cascade Pole Campan)"

o Inflocnt I\lmp Station firm c"1"1ci!)' is already e,,~-ccded. \~'ith an a11",vance for
di"crsion 10 e<Jualization tllnks, This cap-Ad!}' limit is pusht:d to 200? (l3udd Inlet
Class A and 10\\' r~1C SRI' oonstruenon cases).
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o The overalll'l,nt h)'dr,lU~e capJciT)'. ,,"'pressed as o\'crtlO\\' C"~pJciT)' in rhe prim.l')'

'''..Jill...~lt,ltioll Iu,i,," and "11.,,,,,,,1>. ",'illt...: =""IIl...l in 2013 (Budd I"kr Cl.,,,, A
Glse) or ZO 1.. (Iou' mte SRI' construction case).

o The hydraulK limilation In the fTIIxro liquor dostrilxJbDn box i~ currenrl)' exceeded,
'[lie Plan! is addressing this limitAtion as part of its Scrondary Oarii,cr
Impro"emCflIS Prolect.

o Gtit r'lllk single unit OIpaciry is already exceeded. Clpxity wirh bom mnks in
opcmrion i~ sufflCiclllmroughout me plannll>g period,

o Secondary danflCr overflow rale, with four (..) un;Ill in sen·ice, can handle p"*'ClOO
tlows through lOZO (Budd Inlet CLIs. A~) or IxJond 2025 for all Olher
""<'flan.....

The t,ndings of rhe capacity SlUd)' wen: incorporated into a site analysis in order to de"elop a set of
ahemati"es for dealing with project,,'" I'lam capacity limitations m-er the next 20 )'ear.;, These
altenub"es are summanzro in Tables 52, E5·3. and ES..... 'Ine sift' pbn for me pref{-rred.
Altcmari,'c 5, is show" as an e><:lmple on Figure ES·2 (note this includes ret:omrncndarions for
:ocquiring fK'W property 10 rhe east of the I'lam)

As a resuh of inrcn'iews wirh sirc ncighbors and mitt public workshops eontlUCled during
dC\'c1oprnent of me :'Ilasler Plan. the most significant Issues of public concem \\-ere identified as:

• Warcr quality - protect and enhance Budd [nlel ,,"ater qouliT)'

• Odor COIllrol- control odors. ptcfcrabl)' witl"n the c:..-.:isnng fencd,ne

• Buildmgs/Srrocturcs _ if possible. keep process facilities ","hin fhe existing footprinr. If
expansion is na:essary, building upward or W(;Sf is preferred. Build structures oonsisrenf with
commercial/industrial surroundings and minimize obstructicon of views and unpkas:lftl
acsthcncs,
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Table ES-2, Alternatives CoSI Summary, Liquid SIream'

ConSlruc6on Annual AJ~<d

o...cnp';on Ah.ma.;'~()~ar on ~",,) c.. ~ralingCo.. c.., , • , ''l ($/yr) ''l
AdminiSlralion Buihling I Labor.>,ory

Stparatt ;00."...01..." u"""U'" "'" 14.709.205 51.&18 '"'"'

Partiillr ...""'~ r.wn.".
SWin>;ntal>Oll T;lOkI, lolll:JorJl(lI}' ",7 "" ",7 ",7 H 1(I'}.:Il}S S1.IAS'"'"'-"IO';.....g lluildO>gll.ab n"....oolioo '"" '"" '"" '"" '"" 55-l8,MS 51"'-.Ol2

Primary So:di""m"lion Tank

Con,...,..,.... "'" "'" "'" 512,961.573 U.5~1

O><mo::oU)" F.nh>n<:o:d "'" 513.741,105 $791.297 ,,"'.,..,
HigI> Ro.", "'" $12 '36 '38 $7811.617 $0-1.282,683

Euoling T""k Do:moIi_ "'" "'" "'" "'"
,.. $528.183 $184,8(,4

An-a'ion Basi.,.

r-.>ldt<l Tonk 2012 am 57.760.000 52.71MOO

n.,noli.h Fonl Ana,", 2012 3m $S50JlXI $19"...500

SKond1ry aarili....'

Rq~... ~--,.;.IU<g ~'«;h..l1,..... ",h.. ,.n "" »>' »>' "" SJ.852.399 51.341Ul!lU",...,
I I'n.' a.nlie. :!!l12 :!!l12 57.IOW18 52.486.056

2nd :>:t., Clo"r...,. :!!l12 :!!l12 54.735.346 51.657.371

D;sinfcelion

ChIo<i"" conlacl cll"" ..1 2012 :!!l12 51.039.650 527.743 $363.878

u\' t'<j101"""" lUo 1'" oJ,.."",1 ,..
"'" "'" "'"

,.. 5100£00 $142.00(1

k"daim.d Wa'.,. Fill"..

l~ l:ry"..ond ""i" 106 mbod 21)12 21)12 21)12 $12..7Q3/lXI S4.+16.OSO(4.5 mgo! """')

l~ l:ry"..ond ""i" 10 12 mgo! $29.1.ooJXlO $10.300JXlO
(105 mgo! ""•.)

:>:n.' ~l<mb,..,.., Tonk' (6 mgd) :!!l12 Sl5,TI4JXlO 55,520,900

Nn.- ~'.mb,..,.., T..,k,;" Platt of
3:112 $14,300,00) $5.005.00010, ABo>:.;" (6 mgd)

1. All co$1, 'n: 200-1 s..
2. Sco:>nd.'l· danli.ca_ Pn'>I<Cl'O lhould Ix fC'-<;"aluaw.l follo.nng o«ond••}" clarilie' mtth''''lm upgradc-., 10 Ix

complo:t<d "' :!IlOf>. 7.



Table ES-3. Alte...alive CoSI Summary, Solids Scream

ES..7

T1Uc~..;.. g

DA~T M,d,zoj Rcpl>c....... ,
and Bo.alJi"g F~Io,u ..

:lOIS J:m :lOIS :lOIS :lOL; 57?3,lXll 5ln.550

Oige..;o..

A....""1>oc J),l!I"'" Co..., eo.nn£
R<pI>e,,,,,,,n,

A....""1>oc DiI1".' Co... , I", "'
,,~

CbSlr A Solido

10 DT/d 0 ... AD')..,

Pnn..,)" S<dimeourion ......~

A rion B.... / Mrml,..,.

D ~T l;.,closu,",

1. All un".", 2lJO.l S.

"'" "'" "'" "'" "'" 5UO,lXll "'....
~IS 3)1; 21)1; 101; 20); S3.17lCOO Sl.1l0.200

:lOIS "''' :lOIS :!OIS "''' $1l.lW.I.JOO """"'"
,"" "'" "" ,"" ,"" ~....... """,,,

:!OI2 :!OI2 5\.03?.lli2 $.l63.?J.,I

2iI1S lO15 2iIlS "''' lOIS $2.8-lOf(l(I """"
Table ES..,1. Alc .....atives COSt Summary'

Total C.pi'a1 CoM

AIt,n,.,"", I $92.l93..81~

AIt" ..,.tin2 S8-1.217.515

Alrcmaon} $15,2JZ,IJ2(I

AI..ma",..,~ $103.~I2.3U

.\1,.",,,,,. $ S92.3'l3.7~7

Annual Opn..ing Co.,

$81 ?.(l.(l

51llW>17
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CHAPTER I

INTRODUO'ION

In 1998. mc LOTI' Parmc",hip (l'"nnersh;p) adopted Ihe 111'..J:I,~''''"," Rt..-<w,~M0"'"t'""nl 1'1""
(\\'R,\lP) and in 2000, Ihe LOTI' Alkmce (lDTI) "''as created specifiClJly to manage thc affai", of
Ihe r<'gional wast("":Ilff utili!)' in accordance w;lh Ioc:.I goals, As LOTI' became a ~(Y.lrale enti!)',
1.0'1'1' """,urn,,.] financial responsibility.llld all ....etll were tr.m.i"=d from me Gty of Oll'mpia to

LO'lT. 'Ibc Plan u>clud("{j <;ap,,:d imprQ>'Cmcnts of appro",malelj' S60 million at me Budd Inlel

Treatmcnt Plant (Planl) over mc 20-)'<= planning period.

'The ID1T Plant is one of tnc utilil)"s most \'aluable capital assets and is a kCJ' feature of the Plan.
I.•.x::ltcl! ill OOWllt........' Ol~,"'l'~l. the Pldlll is a TnX' 2 E,Sl"tial Public F;lLility (O)ICI8.0·U.l60)
prOl'iding wa.stC\\'aler treatment capacity for the WTr sCl'vice area. Within the framewoct of the
Plan, me Nan! has the foll""'lng prima')' functions:

•

•

•
•

Corumue to provide ",,,"U'\'""er treatment "I least up 10 the sC"dSOnal disch:lfg<' capac"y into
Budd Inlel (15 MGD discharge capacity, depending on strength of disdurge).

Pro>·ide 1"tSm~ 1mG",.,,1 aIf>ad!J' m me LOTI" sJ'STem to cconomicall)' allow for nlW COnnl'CnOn
l(~lS.

Provide pelk weI weadloCr trt"dnnenl Clp:lCTty (up 10 28 MGD).

Pro>'K1e rcgtonal solids trearmenl.

As dl'velopcd dunng me \\'R.\I]', Ihe seasonal dIscharge C3pamy and the Plant treatment C3paciry
were dosely nlatched. J lou'c\'cr, Budd Inlet W'dtC1" quality CQrIsider:l1Ions CQnhnue 10 pul pressure
on the anilable dls<:h:uge ca(Y.lC'l)'. The lre-dlmc", and dischal'ge l"P"JCll)' alreadj' \.mes season~lIJ'

with Budd lnkt WAter 'lu,1Iity f;h""',If;teril;ricl;. Seasonal biod>emif;a1 o")"gl:" demand (llOI)):u>d
nilTO~n senSili";I)' in Budd Inkl in~TC:ISI:$ Ihe 1(:l'cI of IrC"dtmenr required at the l'bnt and reduces
Ihe h)"drduhc <'1IP"a"I)'. The w;ncr qual,,)' charaClensbcs and InTI"s Nationall'ollurion o.sch,,'W
E1imin:mon Sy<lem \-'iI'DE:» permit are described In Chapter l.

In f'"ll200l, LOTI" ,niri"ted .he Budd Inkl Tr'(':>trnent Plan. 1II'I$Ic< 1'1"" 10 dCtalI me capn·.>! ,,,,d
SIll' n'<jU1femenlS for-Ihe I'lanl and reline Ihe implementation program based On rurrem needs.
Spc<:iiicall)'lhe Budd Inlet T=tment Plant ,\laster Phn objecTi,'cs arc:

•

•
•
•
•
•

Refine imp,,:n:ements outlined in me Pia" to dC\'elop a site specifIC nl;lster phn for the Phnt
sire induding a str,!leg)' 10 respond 10 ch:mgcs In ar:lilablc 13lldd Inlet dir.chargc CJp-oll:il)'.

Identify ways 10 increase 1TC",ltmCnt cfficient)' and conTrOl op.:r,lung COSts.

Adapl witl, changing nature of SUfTOUnding area.

Coordin"te with Port of Olympia l:asl Bay Master Plan.

Remam a good neighboc.

Upd1fc the results of l'bnT performance IC5ring originall~' conducted in 1996-7 as pan of the
WR.\ll'.

• 1\ "'" ' ......M 0, "':><I.orr_,....T_...."'__ .5001'..,- F..",.", .... F.... ··.F.......""',-- ... a..,,,-
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BACKGRO n

The Budd Inl t reltlTI nt Plant \: _s originally built in '] 949 as a prim r~r treatm 'nt f _cility. A a
prim r plant it r Ino- d [proxim tI I)' 50 to 60 p rc nt of the incoming p nu n . In the e d)
1980's the communi1:j' expand d the plant site and went to secondary treatm nt (this effectiv Iy
rem ed 90 to 95 per nt of th inc min p llutmts). In 1994, mpl ted a nutti nt
rem v I >:pansi 11' hich in additi n t incre sing the rem v I mte up t 98 P rcent, ~lso s as nail}'
rem ve ni trogen. nd in 200 ,J. 'TI comlet denstruction 0 1.;) ~ D 'hs ledaimed
\X atcr fucility 0 treat a portion of its to tal flo

The Plant site illustrated n Figur ~ 1-1 is app ximately ']4. acres in siz. '[fecti, r ~plac ~m ~nt
value is ver 250 million and -rv s ver 90000 people.

igure I-I. Budd Inlet Treatment Pbnt ite

In dl fUllire the Plant" ill und rgo many chang to resl ond to increascd Ie els f tte.ltmcn f, r
th· tre-ated/r claim d water bios I'd nd air missi ns. In addition capital in 'cstmcnt will n d to
b made to replace fadli ti.es as they r ach dle end of th ir useful lives (e.g., primary sed imen ti n
tanks solids thickening.) A summary of th facto causing modiflcati n f facilities i contained in

abl 1-1.

7/1 t/2C06 ICN5 ,\M 0:\2H34 LOrr Budd I"let T_lllle"t l'lllJil M~s..,~ 1'1.,,\500 1 I"'te F~e~ili • PI~,,\Fi,,~I\E'illlll Wott! ]).ocUIIII:liI \CllllpL ~

1 Imroo CllOfi.aOC



Ch pter 1 - ]ntroduction

Table 1 t umma.fY of Potential Plane Imp.Fovemenc rivets

.d ofUseful ife Opera.tional fficiency nbanced Performance

.. II rit 1~l .t diillt.'tltatiOIl

tanks
Primary s din ntation
t'mks

J1 adworks

]-\e • {-ion 1 sins

cond uj-' d, fifi s

• R(;;ch"Ull d water
filu:~tion

1II

.. ondary hi ifi rs

1 dministl~tion build ing

til l. bOf,ltO' r

• . >cond:u)' c1. ri fi. 'n;

• Odor'

bll fatm)'

•
Bios{ lids tr unent

III Odor scrubber

, s illustrat d in' aile 'J -'J ther are seveCll fucilities re chin tll nd f their useful life th t'\: ill
requir r I~ccmcnt. [['<1fi nal Hici ney tn ls bc dri,rr, This ould includ it ms u 'h
reducing th '. amount "n rgy used d "crca ing ch -mical u g' te. In addition,' numb f
faciliti are impacted b}r n ds for nhanc d perfonrnnc r quirem nts {O m t upcoming
dis h(lr capaci.1:j limits r high"r qu-.lity bios lid'. To add res. th s issue. LO'.n' initia d th
Budd Inlet reatment Plant j\·{aster Plan and the results f this ffort ar summarized in this r port

MAXIMIZIN 0, B DD INLET P T ITE

Pri r t dcve1 ping stra gies f, rs tisfying the n sid ntified in abl 1-1 pI' Ferenc s I ou the
b st use of the Plant site need to be resoh ed. j\·tost imp rtant is detennining the highest and best
uS f the 14-acr Plant sit and appr priate valu f this uS . This can be express d in capital cost
but at tJl tor .Iu in t rm. of p rn'litt d uS , constru cion acc ", x:po ut' t-o tl'l public and
fl ·xibility.

'1'h PI~tlt sit i us d f, r man diff r nt purp s in ddition to [r ,idin '\" st t r treatmcnt.
F r the puq os "s of this dis 'ussi nth" faciliti at the Plant at· di ·id "d into )roc 'ss and on
Pro ss &'cilities.

•

•

Proc ss - F ciliti s or sttuctur '\: hich pl'l vide IT allnent of th 'W,ste\vat r r \va tewater
bYl roouct (e.g. anaerobi diges ters. inAuent pump buiIdi ng). The e comprise aPl r ximatelY
80 percent f the Plant site (ab ut 11 acre ).

Ton-Process - F cilities r tructur not directl}r r indirectl}r pr viding treatm lt f, r
\,,'<!stC\.vater derived pI' duel'S. Ton-pI' cess facilities ccupyappr ximat ly 20 P rcent f the
si (lout 3 'r )..
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r th is ffort, non-pr cess faei Iiti cs indud

• dministmcion offices

] borat ry

• 'lrg -. storage space (s par . equ ipm -'n t, 'nfrequ -'ntIy U' d material, bu Ik ffi' t -·ri, I)

• - hin termnc shop

• ;'mplo}'e -. < nd ,is itor p rking

• Public rein n <nd duc tion

The shaded areas n rigure 1-2 represent the non-proce facilitie n the Plant site. he
administration and 1 I buildin plus the parking r pres tlt the 1 rgcst r s. Also notie these r
conc "ntr. ted in th outhea t com -'r 0 - th -. sit -'. on ql.l 'ntl , 'limin- rio f th fuciliti :s on th

lant sit culd make avail. bl om valuabl space for PfiC f: ciliti s.

- nodler c nsid rati n for dle n n-[ fI ces fciliti sis 'tlle cost f p mlitting and ire acqulsl't:1 n for
locating ne\: p,rocess faciliti ff th 'isring Pl nt site to ffset th 51 cc c nsumed b th non-
process' 'iliti -·s. 1of the non-pro' -'ss fac'litie at -. a 'c "ptabl land us ~ of th . su rounding ac·a.
, .onsequ ntly, conditjonal use permit::' and e;.;tensi e n ironm ntal p nnitting \vork \vould not
lik ·Iy be 1 guir:d. n ers Iy, IOOltingny ne\i proce.. t;tciliti uts1de the exisring ]}hmt
IJ undm;i will requir this work and tim. ,h cost of thi usalJl s ce w IIlJey nd th
appr ximate , 1.4: million land value (based on lllUrston Cas ed vilu .) C nsequ ltly,
pref rene is gh en to using th xi ring 14-aere site fo I ce us s. n- rocess uses c n be
accom modat d prO\ icled the cl not create a c nstl"Uction or proc ss limitati n.
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Chapter 1 -IntroductIOn

Process fOCili!)' requirements arc dis~...sscd in Clupters 2 through 13 and non-process fucilities are
<.J;';"u..~'<i ill Ch"l't~... 14.

PROPERTY ACQUISITION

1-5

l..ong-tcnn opiral f""lines need':l! the Budd Inlet Trt;"atmcnt I'bnt mal' n::quin:: LOTf to co~ider

xquisinon of addlbonal propenj', These n".....:I. m:ly indude:

•

•

•

•

•

.Area for ""0 addlOonal st'Condarr daniiers to eontrol the toCIl solids loading rates as

53tellire foci!ifies repres"~l! half of the Plant total IIOI;d. lo:a<ling
.Area Class A biosuhds production and ft.'fTlporal'}' produn s1UrJg~ 1U mt....1" anti"'p"wd
future regulatorr ""tena
P"""pcTt)' ....tl)j,·k fmm ~«Cfltul p.......~. f:oriliri"" fn, ~af~'T, «'O,n'r. ~""m~tir ('"'<11:11
scrffning), and odor control putpOS"'S.

ConslNCnon sc'g.ng area for large cap1w projects, Open space is needed adjacenr ro the
Plant 10.. LOTI" ro COSt cty<'<:ti,'e1r add. repair, and/or rcplace structulCS and e<pJipmem.
All LOTI" staff and S{'rYic,," an' planned 10 bc rote.-! at the Plant. In addition. ";sitors,
",,:ndOI"'$• .md COnfrdCrors w,ll often f"",",en, the 1'1;"," AS rhey assis,l.oTI" wi,h acti"itie5
In the ~"cc :mea. WTI" mal' require up to 70 parking sp"cC!; to accommodate the:>c
uses. In :rodirion, L01T \~;1I requirc ..,..."re spaces for maintenance and sp""'iall)' ,'chicles
and o"emighl shifl sraff.

LOTl'tus ,dentitied an area of approxl1T1:ncly 2acres itTll1lCdutcly C3St of the Plant site as the best
Iocarion for rhese ""h,·ines. 'Ill,s an'a '5 CU1T<'ntly o"",e.-! bj' the Pon ofOlympta.

PUBUC INVOLVEMENT

LorI" tus established a long_lem, com"";rmC1111O in"oking the public in their planning and dl"Sign
effortS. Dun"g the master plan dl"'c!Opment. L01T continued this effort through a "good
ncighoo." plan in\"o1,;ng on~-one intcn'i"ws and follow-up contael ,,;th Budd Inlet Trea.rm<'!lt
Plant neighbors and olhcr key stlkehoklc.-s. As a result, l.OTr ,,-as able to incorporate suggestions
and address concerns F,lised b)' those most directly ,mpaCfed hI' changes to the plant stnJoure and
oper,lrion. lllese CQflSiderati<Jns. summanz,,-d bekYw, were considered in the masler planning
process in :>ddition 10 me liS! of public ,-alues LOTr uses 10 guide all progr:,m <Je,'clopmcnl. In
brili, rhese include:

•
•
•
•
•
•
•

M;c<,mize use ofe~isting rrcnmcnt ClP:''';!}'

M('('I current and future needs

Maximize benefits to the C11nronment

Conrrol facilities costs

Value trCated warer as a rcsoorc('

f'roJuce mulripk communi!}, bcnctits

Conduct an open pl:",mng process
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I~ Budd Inlet .\laster Plan

•
•
•

•

•

•

•

•

Assun: e<ju;t:Ible dislnhurion of costs

l'nwidc <"quil:lbl.: and accountable public reprewnt:l.lIoo

Integrate LOTI' plan with other infrastrucn.Jn: requirements

In addit>on \0 the sca1:choklcr Inren·;C'W"S. lnTf conducted three pubhc workshops dunng the
COOnlC of the Budd Inle! TreafnlC.'llt Plant i\IaSll'r Plan process to cng;.ge the public and sollm
comments about the Phnt an<! Its fulUre. Workshop annoo»cements were ,hsserrun:lIcd ro an
ext,ns;,'C smkehoklCl'" list including \111 nClghoors and partiCIpant> in the POrt of OIlrnpia's
coocUrrefll Eas! lklr masler pl.'fining process. They were also a<kertised in the Olympian and on
I..QT!". website. \X'orbhops were held on the follO\,~ng dales:

December I, 2003 - Introduce the Master Plan and SO~cil cOncerns and suggestions from the:
general public.

February 26. 2004 - Dtscuss process and non-procl"S' f.ocilirie.., present results from public
sun"cy', and su£8"s! alleman,..,..

• NO-'ember 29.~ _I'n::sem e,"::ll""Non findings and soliciT commcnts.

As a res"IT of these efforts. WTr learned the most importanl public issues fOl" the Budd Inlet Plan
Mas!er 1'1;", arc:

\'<;'alcr quality - proTect and enhance Budd Ink! w~tc!" quality.

Odor conrrol- control odors, preferably ",thin the n1snng fcncdine.

Bo,Jlldmgs/SrnxlUrcs - ,f possible. keep process F"Cllmcs within Ihe Cl'iSfUlg footpnm.
H",'.evn, if ~pansion IS necessary', building upw~rd or west is preferred. Uuild SlnJourl'S
con.islent ,,~th oommcrcial industrial surroundings:md min;mize obstruction of ";<:\\-"$ and
unplcasant aesthetics.

:\ CQmplcTe summary of fl-edback from all three woo<shops is mduded in Appendix A. These
consider::l1;,;,ns ha,,,, bc<:nl1lfcgr.l1ed i",o developmenT and C'\-aJuation of alleman'"e sTr.ltcgies fOl" the
Budd Inlcrl'Ltnr site plan_
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CHAPTER 2

PUNT HISTORY

1llc Budd Inlet Tre:llmenl Plant (Plant) WlIS opened in 19;2 by Ihe Cil)' of OIJ'mpia. At dl31lime,
Ihe plam consisted of little more Ihan a series of scTtling bas,ns pro";d,ng basic pnlt1:lry m::umenl.
St.-..,",ge w<IS pumped from an intluent wet well to 3 sct of three pnm3l)' scttling basins (pri1t1:ll)'
oedin",nl3tKm b,,,ins 3re "ill in S<cr".;a: toda)') follo"..ed b)" a chlorine cont,ct tlnk. Oi,infccted
eftluent "-"lIS dischargal tQ a 3(>,;nch concrele pipe thaI e"lended tQ the north ncar the presenl 41;1"
OUlfali al the KGY Radio S~.llion. Solids occumub.ting at fhe boltom of the seltling basins were
pumped direcrl)' into trucks. and mken 3\\':Ij' for Lmd appliclrion or buried in a landfill. AllO"e-s..ade
SInlCIu1"CS located on The site ineluded:l snull, met':ll maintenance shed Ioclted t>C:lr rhe prest.....t da)'
Im'CflIOl)' Control Building. and the pump building.

origi""nj', the Hudd Inlet Trc:nmem Plam was tksogned to sen'c onl), Ih(' Cit)' of OI),ffip1;L \X'ith
hme, the plant I><.'g;m to acC('pl tlows, 00 a cOn1I'"~C1 basis. from parts of the GI)' of L:ic~1'. most of
Ihe Cil)' ofTumwate•. and. stlrting m 19;,(,. from the Olj'lnpta Br~....·Cl)" Table 2-1 summarizes when
each of lhe malor areas of lhe l'lam were construeled. when they were mod,fied, and (,f appl,cable)
decommissioned. The City of OIj"mp1a O'.\'ned, oper:ltt~1, and maintained the Budd Inlet Treatment
Plant since its commissioning lJl 1950. Ownership of the Plant was trnnsft'rred to LOTI" in 2001.

'Ihe LOTI' WaslC\\'3.tcr Managemcm l'armef1lhip ''".is formed in 197635 an intergo"cmmcnr:ol
panncrship bl:IW....... the Cities of Lacey. Olympia. Tumwat...... and Thur.;ton Counl)' to allO'.\' tor
each parme.- to ha,-e a stake in the policies direchng regional wastewater com·t)"<ltlC(' and treatment.
1llc four g<>"cn,rncnt partn"", cotl.olidatt:d rhci. operation. and uocd City of Ol)'rnpia S1afi 10
ope",lle and nulUgc all LOTI' inf",lSln>cIUres mcluding Ihe l3udd Inlet Tream'elll Plan!. As the
It1:lnagct" and operator, Ihe Cit)· ofOlrmp~1 also assumed all financial oblig.\tions of the LOTI' lISSets
Including debt and mle ownership. OIJ'mpia Sl:lff oper~ling The L01T I'llm had efforo ded'C:lled to
Ihe waslewarer sJ'Slem; with drinking ""Her and slQt'lTl wmer s}'Sl<:ms shifled 10 other Cil)' of
Olymp,a deparrments.

PLANT UPGRADES INTHE 19705

In 1971. a J6·inch diffuser section was added to the existing :-<orth OUlful1 near the KGY R:ldio
Srntion, and a sl-.:ondary Outfall w'lS constructed to oudet illlo me Fiddlche:ld Ih)'. In 197<J, Ihe
d,ffuser section ,,-..s removed from th" Flddlehead Outfalllll oru<'r to ,,110\\' for expansion of the
nearby harbor.

In 197<J,:l. SCI of four large second.1)' cllrifiCf'S ,,-en: conSlrucuxl. This projCCt induded the
constructioo of the acrdted distribution channel along WIth pumps for rerum acri'<Itcd sludge (R,\S)
and waste acti"ated sludge (W:\S) .
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2-2 Budd Inlet .\laster Plan

Tabk 2_1. Summary of Major Budd Inkt Plant ImprovcmcntS by Procus Arca

,,- y~:uC""..ruc,~ M*,,"Up~' D«omrrU.ui<>n~

Influen' Pum", 1952 198J.l\J9.4

Il~od~-o<b "'" ""l'nmarJ Scdimrn..""" T...... 195: 1'J8J. 19\17

l;NOX Drd. "'" ,-
~,¥no< 1'Ion, ,~, ,-
I· Mon.: ""I·k......,.. '''"2""Anouc '''"2"'1 A...._

'''"BIo-..-.r Iluiding "" ,m
Inl<rme<lo,.. l'\lmp SubO<l l"~

Sooondoty (l.orifie" "" ,-
MAS l'ump> ,=
\VAS Pl.np< ,=
Sohd, Il>ndling lluilding ,~, ,m
OAF ,~,

Den,.rmg Cen,rifugr. ,~, ,m
An><robIc ~ter ,~, '"
~r",h..... Sonne< T..,k ,= ~;

(U,rine Goo,,,,,, Tonk 195: ,~, ,-
0>0<1< Goo"." T""k ,~, ,-
Ozoo< G<o<.... tion Iluilding ,~, ,m
UV lloilOOg '''"F"'all'ilI....., Iloilding ,~, ""FKlJ\ehtad Outfall ,,,,
North o..rbU (KC\) 195: 1971.1992. 1997

Rrd>imed W.,'" F""i1i~' ""South 0<I0r Scmb"". ,~,

North 0<I0r Scmbl,... ""c.rbonOdo.To..-.:n '''"Adminiomtioo lluadmg ,,,,
~.."

,~,

M:oin,.nMltt Huilding 1952 ''''C,....~ ,~,

I. DiffIM... ,.mo,"cd on 1979. ceoted teguLu- <hsdu'll" in 19\17. Used ...""'rget><}" ""'faiL
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1983 EXPANSION

Chapter 2 - Plant IlislOl')' 2-3

The Clean \'>'ater ACI (CWA) of 1972 mandated the Cit)' upgrade its \\'aSte\\!ater trealmelll tacilitics.
Taking ad''antage of Feder,tl grants made a"ailab1e through lhe CW,\, lhe Cit)· beg:tn dcsigning new
lre:tftTlCnt plant facilmcs at the Budd Inlel Treatmet1ll'lam sill.'. The tirsl stage of this, construction
of the second~'1' cbrilier. "'as oompleloo in 1979. The fun plant expansion profecl began in 1979.
with commissioning '" 1983. The conSlruChOll of the 1983 "",pans;on was paid for mainly by
Federal CWA gr.tnts (90 pcn:ent). The remaining 10 pcn.-eut WotS d;\"idec! l-qually betwC\.'fl the State
and th.... Cily of Olympia.

InAuent now ,,"as n'fOUwd to a n<."\" headwork:! bUIlding. Tt'C"dlml'flt processes Illsr:dled allh,s time
meluded mccha1l1ca11y e1e'llled bar screen", an aerated gm cllamber. and IllflUl'flt pumplllg thai scm
flow from the healru;or\;.s buildmg to me prirnlI)' ~nling !millS.

The cx;sling pn"",!')' sedimenrn.rion basins were expanded b)' adding N'o more trealment lrains. and
the entin: system "'as enclosed within a buikling. 'Ine e~isting Ihree primary scdimcn~ation !mins
wCt'C rctrotitrcd with r\C\" scrapOng machines to match the ncu' basins. An o<lor control faolil)' was
also constructed for treatment of the prim:Jry scdimcT1tiltion basin foul air.

,\ctinted sludb'C rrcaunem processes were introduced in the fonn of a OO"erl't:l "L:NOX" deck.
wh,ch consistl.J of a series of basins acraled with pun: o~ygcn, generAted in an adjacent cl)-ogenic
plan!.

OnginaU)'. secondary treatl't:l effluent "'lIS to be di:;infccted with ozone. t\n ozone generlllor
building \\'as consrructed, wilh a chlonne foldlily "'":lihble as a backup. J 1Q<,'e>"CT, the omnauon
s}'stem n",'CT p<onded an acccprable 1",-<'1 of dislllfccuon. and ~aSl'OUS chlorine It'C"dtment w:1S
""p:lndcd 10 p<O\"Ide me sole form of d,sl1lfecuon althe plant.

Sohds m-alrnent "-.IS I1llroduced with rhe 1979 npmsion. ",m the consrruetion of a solLds Iundling
building. including dissoh"ed air notation (DAF):utd dC\vatcring centrifuges. !'OUI' anaerobic
digesters were conStructed. along with all the pumps and piping for solids haltdling. 1\ number of
olh,'!' new buildings and impro"ements wCt'C added. includmg an adrrulllsrr.tuon building. a plant
Iabordtof}". a maintenance oo,ldl1lg and a gar.'ge. Two Other odor-conrrol scrubbers were
constnlcrcd: a south scrubber 10 handle rhe hcadworts buildlTlg and eqw.lizat;on oosins and a nonh
scrubber to deal "'m the new solids handling and d,gester buildings.

199~ EXPANSION

Due 10 art increase in brc",'el'}' loading ill me laIc 1980's, the: Plant began to e~pcricncedifficulties in
maintlilllng its NI'DES permll limits. In particular. BOD and TSS IIm,ts Wl1l' becoming
mcre"singly cOnstrdlTlmg. At mlS time. Cll)' rl",idenlS oc'g31l complairung "bout large algal blooms in
Capitol Uke "nd Budd Inlel. ·Ine Plant was idenufied as one of the primat}" contributors of
mtrogen to Ihe OOSlll. and a decre:tse in dl')' wcalher loading was seen as the key III restonng me l.ake
and Inlet. Concurrrntly. Cic}' fire ofiicials were gro",ing lll<.n':lSingl)" ConCl'ftled OWl' the Iargc
amounts (6-8 tons) ofg:lSOOUS chlorine being stored at the Plant. l'artirulatly, gr.cn the Plant's
location ncar dawnlO',,-r, Olympia. this was seen as a critical safet)' ha<:am which required
r<mediaDOn.
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24 Budd Inlet .\laster Plan

All of these betors contril>utcd to L01Ts decision to expand the pI""l. Construction began in
1992. wid, UJ",,,,issiulli"g ill 1')')4. In un!<.,- lu ..k.tl with d", issue ui nitrogen, the Planl .wird'ed
from its purt: oxrgen SCCOndl!}' treatment to a iour-st:lge biological nutrient remo\,11 srstem. The
""iSling U:-iOX ded ,,"as connncd to an anoxIC bas"" from ",hie], flai" would I><' routro to"

newly conslnlcwd :aerobic baSin. From me"" the flow would pass through a second seT of ""oxi"
and aerobic basins UKlSlructed as pan 0; me ""pansion. "Ibis modifK;2rion r..-quired the purchase
and 11Is~..JI:"'on of new blowers. and the rcmo,."j of the er)"<:>gemc plant.

To dimilUt<" gJseous chJorin... LOrr <J.e.cided to switch to ull1':",iolct (0\) disinfection. The old
07.one gcocrators were removed. and a !\cu' UV disinfection building "'as constructed althe s;le of
the c.~isllrlgchlonnto oom"cr channels. Other impron·mcnrs mdmkxl the addinon of" soW ash
storage rower (whICh to date has nt,,,er Ix-en used), me construction oi 1\\'0 acri,.,.red <',1I'l>on odor
t()\,\'trs for the iirst and second atmtion basins, and an Upgnlcle of ti,e control srstems to a OCS
Distributed Control Synem. "(bc DCS consIsted of mrcc computer-eontrollcd sptcmJ distributed
throughout me Plant and connected to one cenrr.l.l control computer..\ fiber optic loop W:lS added
to pt"O";,oc rcliabi!i!)' and redundancJ'. Capacity modifICations also included raising me wall height of
the sl'Conda'r daniien bJ' 18 ,"ehes, and Ihe addition of a methanol storAge tmk. deli'"<>r}' sptem,
and containment well. Pugct Sound ~. added a second dedicated dectrirnlline. and f'O"'er
substations Ell'. and Gill were constnxtcd.

eo.wepncc moditications included a gated b~'pass after the prima'}' sedimenmtion mnks.
(h:erflCM'S flow TO me disinfecnoo channels ~lnd a diH'rsion S1ruclurc allhe caslC01 end of the
mi~ed liquor channel" The KG)' ouTfall pipe W".IS ,nc",ased from }O- 10 .J8-inches throughout ~I
of Irs lengdt. The final 3Otl-feet was left at JIJ Ind>es due to OOnslnKtTOn rCSmelJOns III the shorehne
zone. An oodirionaJ run of l.200-feCl was left at JO inches due to its location wnhm a St.ne
oper,'ted dangerous " .... te sile formerly CM'ned by the Cascade Pole Company. This portion of
pipeline was repaired using in-sin.. fanning. Intluent pumps \\"crC upgrAded from loohp to 2OOhp,
and the inrcnnediate pumping smtion (pumping from the iirst ano~ic basin to the first aerallOn
basin) ,,-as construcTed.

POST 1994 IMPROVEMENTS

In 1997. LOTI" undertook an upgrade oi its fmal efllue'" building and pumps. The N:O. loohp
~isringpumps ,,-ere n.'pbced 'nth 200hp models. and three nC\". pumps were added ("'"0 200hp and
onc 150hp). Around mis same time. I.oTr staff replaced me !lights. scrapers.:md chams in thc
primary sedim(.'Tlmnon t:II'ks, and upgrddcd lh.e dri,·cs in all basins.

In 1998, another de\\'4tering centrifuge III the solids handhng building was added (single, h,gh
capaci!)' solids rn.'>Chmc) which ncarl)' doubk,,!the tkwatering capaci!)·. A new cr.me ''''''' purchased
to h.mdk mc ncw, l.ugcr ccntntl>ge. '\d<!nion"lll'. new" poIymcr system w,IS introduccd,:HId thc
solids handling control room was modiftcd.

From 1992-pre"SCllT. the Plant has Ix..:n undcrgolllg s)'Stcmaric roof replacement. The pn"W"J'
sedim<.'Tlt:ltion b·"s;n building was R'P"ired In 1992. followed by me br.c...·er building and digester
building in 199-4-1995. 'lhe admini,IrJtion building got a ml\l; roof in 1996. follO'>\-ed by me final
eftluent IJI.lllding in 1998. and. tin~lIy. the m,intcnance and headworb buildings m 2003.
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Chapter 2 - Plant Ilistor), 2-5

In 2002. sen:r:,l digesrer gas piping failures ktl to a eomplw: o"erhaul of rhe low pressure digt:srer
g;c; piping S)'ste~IL 11,i. l'ru;a."t 11ld",k:<ltlle ,n.l:llbti()ll ()f n........ l'ipcs.l'lus ~ ne..... sct ()i g..os
compressors. t\ headworks n-trotlt proicel was undcrttken in 2003. 10 replace all intluent bar
screens. Phase I (1\1'0 n..."IV screens and screenings washinglcompacnng sj'stem) was complt'loo in
October 2003. and Ph""e II (r\\'o nt-w scret:ns and a second ".,.,her/compacter UIlIt) was complctexl
in 200-1.

!'ailure of one of the secondary' d;"iflCt launders III earl)"~ prompled an emergenq' replacemcnl
oi allsecon<bry dani,.... bund<-r<. 'flUs projfft includ<-d ekctticil upgr"""". new .:Juie.. g;>t<"< and
oper,ltOfS. ,,= access platforms for safcfJ'. and new Stlinless steel scum OOXl-S.

1\ ,.,.nety of ","",thenc Improvements were made around rhe Plant III 2tJO.t. These prolC<:tll Illcludt--d
the construCtion of a concrete screcnwall near tM redaimffl ,,-att'f t\tcilifJ' and the Illsl:l11anon of
strcerlightll and sideulllk along !'r,tnklin Stlttr and .\Iarine on,·c (thc LlIIcr in partnership \l~th the
I'on dOI}'mp1a). Finally, an inlluent flow meter was installed in Seprember 2004, providing for
retl-time fio,.' information intt:gr:ttcd into rhe Plant's control s),stem.

In 2005. II newl~' consmtcll.'d Oass A rccbimcd water faali!}' was comissionoo at the Plant. lhe
D)'n"""nd fihr,lhon S)"'cm has polk C1paO'Y up.o I.S-:\ICD produong Class A nxhimcd ,nle,
from Plant ,econd:lt)' effluent. Conmrrem with thIS projCCI was rhe replacement of the Plant's
south odor scrubber.

'The l>alance of this report ,,,ill discuss the cap~cifJ'of the Planr unir processes as the}' ",ist In 2005
and '1 capilil and oper~tingSll'J.tl"!!,}' to lllt'(.1 fulure net.,js.

• 11 "'" , ' AM, 0, "':><I.orr_,....T_...."'__ .5001'..,- F..""",., _ F.... ··.F......""'~ .... a..,-
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CHAPTER 3

PLANT DISCHARGE CAPACITY

Discharge C1pacity for wast"".,.lcr facilities planning IS delined as Ihe nllume of ffi.11~rial (ho,h solids
and li'luld form) wh..:h is ~lll()Ol>~ to be: 'ransferrcd '0 another 1000ltion for usc or disposal. The
federal. state. and loal en,-ironmcntd and public hC"..Jrh regulalOf1l are responsibk for establishing
,h" require""""" (,..,jun", and quality) of llie product:! dep"nding upon llie end US" and retti"ing
bod)'. Thc oonditl()l\s attached to the discha'i,'C capacity cst:Jblish thc performancc ba,is fQr thc
Plant.

DISCHARGE CAPItCTn' - UQUJD

Thc IDrr I'lant In,linNins liquid discharges 10 two SlllaratC n:Cl1\"ing areas: Budd Inlet.:I mmnc
".,.ter bod)' and a Class 1\ reda,med water distribunon s)'Stem. There arc also separa,e regula'or)'
re<juiremenrs aSSQ<;.:l.led wilh each of these discharges.

'The Budd Inlet dismatgC capacity is controlled by llie Nalional Pollution Discharge Elimination
S)'SI~m exPDE..'» permit administered by Ihe Sr:ne Departmenl oi Eu>log)' (EcQlog)') under llie
aUlhority of d,C lOwer-,ll Et...ironmcntal Prote<.:tion "'gene)' (EI'A), '" "I'DES permil i. required for
all discharges to any navigable ".,.Ier body. 'I11CSC are issued al s'''""p. an' generall}' renewed on:l ~,

}'C"dr l>:lSis and describe the requisite water quality conditions for discharge. The reclaimed ""dler
discharge opacity is controlkd by two lXlors: demand for llie product and:l reclaimed ",.,.leT usc
!"""T'it ",Imini,,,,rt'<i hy F......l~, in "r>n~mcn"'T1 ,,~th Ih,· "",t' D"l"trImenl ...f II""hh_ -Iht'mrlaimo'<'!
"",'er permil dclines me requisite "","er quality and applil"'3hon iQr identified USC$. "bc acn.ul
detn1nd. how'C"er, 's subject 10 ,he number of users identified and when Ihe uSCl'S em accepl
deli,'cry',

Operating pt;nnits arc required b}' fcdcr.d. sntc, and 10C:l1 agencies for Ihe 0PCr:ltlOIl and
ffi.1intcnance oiwastewater managemenl sc",·ices. 1bese penmts are generall)· focused on 'he
".,.sll'\,"ater lreatmenl fucilities.

"The ID1T Plant operations and pcri"onnance:lTt Lvgcly determined by lIS discharge penn'I,
Chapter 173-220 oi thc Washington Administnllin: Code transiem:d ffi.1nagerncn' oi thc t\'ational
1'01luNnt Discharge Elimination S)'Stem (NPDD) I'ermit program irom Ihc U.s. E",-ironmcnt:,l
Prowcoon aRency (EPA) 10 llie jurisd'cbon of the \VashinR\Ofl Dqy..rtmenl of Et:cloro' (Ecolo~;y).
"The pennn program addrl'Sscs point SOOJrce discharge oi pollulants into na"igable ,,"atcrs of 1Ii~

.lale. 1.01T discharges to l!udd Inlel. a Cass B esllJarine reach oil'ugcl Sound.

DISCHARGE CAPACITY -SOUDS

The dischatge capacilJ' for the rcs"lual solids produCI (bioso~ds) from the Planl is n-gulated by a sct
ofbiowlids rul", set forth in Chapter 173-300 WJ\C, and CO\'~ge und.". a Stlte G"ner.J.ll'mnit fOr
l};osolids :\lanal,'Cmcnt adm,nistered l.>}' Ecology. 'IbIS permu specifies ,he public acccss lim,ts and
mmimum prodllCt qualily and lrealmenr processes tlCCl'SSary depending upon llie end use. LOTr

• ,t "'" I'.....'" 0, ,,,,,,,.orr ..... '....T_...."'__ .5001'..,- F.""""., .... F.... ··.F......""',-- .... a..,,.-



3-2

curr ntly leel'S to produc ChlSS B product f, r hmd ~pplication \ hieh requir S ' ntroll d publi'
access.

inee the disch rgc cap. city ffecri- cl ~blish S d"l o[ rating [ erfonnance conditions f, r the
treatment plan the following text de cribes th pennit details.

P tmit H istoly

mil 200.5 OIT \vn.'5 r gulat d I ::In 1 P E. P nnit issu d on eceml r 17 t 993. l1"lis pennit
\ <S origin. 11 in ndcd to I e ectiv through Jun 3 >1997> bu ta nUn"!b r 0 p rmi ext nsi ns
had been in titut d as L' m ~ ed through de lopment of dle '\ l\lfP and [h P mo d
through its rcgul t ry eyd" Thi. permit ~ t forth PI nt ft1u nt limits f 15- 1GD during dr
\: cather months un thr ugh ptember). \' ith a mtL'l:imum m nth tlow of .22-1\'{ 'D. and p ak

Table J~l. Pteviou, LOTI PD' .Per.mit (199.3..2005)

Criteria

h ur fl w f 55-i: ICTD. fhe permit, Is limit d di 'cha
\Va e - clu~ Ii . As indi'll d i 1 able - the
uspended olids (T ......) f cal coliform, amm

17mgd
15m~

22mgd
36.5 mgd
.55 mgd

55 -Ilb/da
J(J lb/da·

82561b/d:a
78981b/day

-,265 Ihlday
7,898 Ib/da r

26 mg/L
36 mg/L

".0 mg/L

Ne' Penuit

udd Inl' i id tificd a a \vater dy 'as all failing In' t f:d 'ral \v' ter quali ndards f r
several ditTer nt constituents as n lined in the 30 (d) Ii t (see "abl -2). Budd nl t i.s c nsider"d

7/1 t/2C06 I L ,\M 0:\2H34 LOrr Budd I"let T_lllle"t l'lllJil M~s..,~ 1'1.,,\500 1 I"'te F~e~ili • 1'1~,,\F;,,~I\E';II111 Wott! ]).ocUIIII:liI \CllllpL ~

J l'cnn;u!oc



Chapter} - ~1)DFS Permit

P.l" of the Deschulcs Ri"er "'lllcrshcd. In 2oo}.Eoolog)· began a fonnal proccss 10 detennine Ihe
""lIiC\"~blc w~ft:r 'lwlily euno.litK..-" in the wmcn;he-.J ~Ild the IUlal ",~"i",u", ,lUl" loading (I"MDL)
10 susmin these conditions. Scheduled to be complcl<:<1 in 2007, the TMDL process will further
define the Plant perl'onn:mce and discharge capaClfy by ''Slabllshing 1OGI1 pollut:lnl mass CffilSSlOlIS
for UlKId Inlet.

Table 3-2. Washinglon Slale's Water Quality Assessmem (J()J(d)] Lisl for 1998'
WRIA U (D~hUfU River Watershed)

Wa'... Bod)'

Budd Inl" (Ou,u)

P""""",...
2-J,Itd>yl""ph~

Ac.".p/uk""

Acrnophlh!i<o<

,v.d>",""n<

Bonzto)"",h ""
Btro:o(.)p; ...

8<o""-'ll» a '"
Jlomo(b.l::)A""""" then..

Btmo(jlj:Ii)ptl')i<o<

Bonlo(k)llOOfOQO

""r-r....yU""Xjl)rlr ,h.h,..

n"f)"""';lph ,hob,.
Ch..,....,,,nt

Chl')Y""

""'''!);beoz(o.h)... ,h.....,,,.

F.... Sodi"",,,,

I""",..." Row

l:>ibon>Ofu....'

l);ssoh~ o.;,g."
\'luonnd><nc

H"",,,,,,,,

In<bo(l;tkdlPl'rm.e

M,t<'U"l'

N"I~''''*''''

PMb

PCB 1!51

pH

1')',....

SodUnon' (l;oo..~'

T<>t>l1'C&

Z;n<

In summer 200·t, Ecology proposcd guidclrncs tOr a ncw XPDES perm". which bec:lmc effccti,·c
on October 1.200:'. Since Budd Inlet is on the J()3(d) list. EPA rC<jUires the new ~PDES penni! is
a performance-based discharge limit with mass emission limits rather tlun flow. I'ertormance limits
represenl the maximum dischargts LOTI" h;\S hislOriClIl). released into Hudd Inlet.

The nC"o' penni! for the waler "lualiIJ'limired periods in Budd InJet redciincs sc:>sonil periods ;1ll0

the sumnlCT pcriod from Jun(' through Sq>lCmbcr. and adds:l. spring/fall "shool<kr" pcnod

• 1\ "'" " ....."',0, "':><I.orr_,....T_...."'__ .,;00.....- F......., _ F.... ··.F......""'~ ... a..,,.-



Budd Inlet .\laslcr Plan

comprised of the 'nonths 1\l'ril. !liar. and October. AI10"o":lblc B(lD; and Totailnorg:Ulie Nitrogen
(fll"-') kY.tlh arc <......Iltrulk<.l IJy the liTl~n; u)IImill<.-u ill Table 3-.l. 'n'e p<.Tmit all",,·s " 2-} car period of

adjUSlmefll during ,,'hieh pennit limits \\"001<1 be rda.~ed (rable 3-3).

Tabl" 3-3. Dq>anm"n1 of Ecology NPDES Permil Limils, Budd Inl"l WWTP,
ElTective OClollcr 1, 2005

1. CuIt.11< 1 md _ ..ft, 10. olth and I iddlrhud Curf1lIs, rnp<cbl"Cly
2. Sum".,...." Ju""July, A"8"", Scprcm.....,
.l- Should<, " April •.\{OJ·. 0<101>«
4. \'\,,,1<," N<>,..mbc•• lJo<ttmbcl-.J.....fJ·. r-cbno>r)". Mo«b

,,, Mon,h ,. W" Max Oai Outrall'

~:I ~1J"aI;"n ..~ Coo;;,;;;,;"" C>':;~7.'ion
(IbId ~ Rl:1llO\~ (lbidl

In""';", Pe,,,,i, (Pre""n, - Oclobcr 31. 2006)

'"""'"' 000' 1050 , .>'. 1£76 13.5 - '"11:-1 '"
, - - - - '"SI>oo,1dr:<' 1I1)n5 ,~, " f:;O· "" " - '>

11:-1 '"
, - - - - '"Fin" Pe,mi, (Spring,2OO7} -llUbjcc, lO TMOLp_~

'"""'"' BOD5 '"
., 85", '''' 10.5 - '"11:-1 ""
, - - - - '"......... BOD5 "" • 85", "" " - '"11:-1 ,~ , - - - - '"Firul P...."'i' (no ;n'eri", I;"';..)

\r"'.... 11005 "'" '" 85", .... " - "!'-Ill-~ .. " - - - "
,

NHl-:-I .. " - - - " ,
y- 'SS "" '" "'; "" " - '",.... FceoI Co!;fonn .. 200/100 - - .JOO/loo - '"To'" RrcO\"Cr2bk

""'" 0.007£ ,0",,, .. - - -
" lhlh· nummum .. r<"w 10 or .1<, dP... 6, d:';'11- mDIIDum ruua lOo.lc.. rhm 9 '", , •

The scason.1I limits arc primaril)' mass-based, but include limits on :\l·er.IgC ,roonthl)' and "'cekl}'
conecnlr:Hion ior ccn:un constituents. As dow althe Planl increases. the mass-based "alllcs will
Ixx:omc more liminng, as expressed in I'lI}Jrcs J-I :md 3-2 for the summer and shoulder pcnods
ro;p<.-.;ri\"cly.

• It ""'''<lOA.\! 0, "''''Lorr ...... '...'T .... """-F............ F..... """" ..."""n ._
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Figure 3-2. Final LOTI' PDES Permit) pring/Fall

REC . JM, DW T R'TANDRD

The 1997 Washington ate ndllrd f r'\ at r R d mation and Reus Zeus rnndllrds) \: r
d "V :101 d jointly by \X a hington D .lrtments of -<'colog) and .l'·alth nd 's1:1lblish f, ur (')
cI .s. of him d wat t' (\. C and D)..1 A pres nts th high. t qu Iity w, t r ,nd i.
'uitabl·f rhumane nh tn tindudin:>-drinkin:>-, "11;'R'u" mnd'rd r'quir·"va.tC\vtTt b·
oxidized c ~lgulated; filtered and dis.in .ected to meet the Cbs .standard. \\ ater that i intended
f r groundwater rech. rg is subject to. higher standard of tre3lment. . th ugh thelant's
R '. 'Iaimed \X" t "r Facility is not curr 1tly tied to groundwater ':eh rg" ou 1t1\v t "r stand rd~ shall
b presented t all \ for future ~pansi n. though the final p ~ "mitted s ndards for reclaimed

7/1 t/2C06 I L ,\M 0:\25134 L01T Bodd Inlet T_lment l"llln. M~S"'r l'l~n\SOO l'''''p~k F~eL1Lti • I'hll\ Filllll\ FlIllll Word ]).ocumenl \eIIll11. ~
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'-6 Budd Inlet .\laster Plan

water produced at the tn:atrnent pb"T ha,'c not j"eI OC'U, publishltl. the Stare pTO\';dcs the following
In,i,,,l ,-:du<-.,; 1l> sen"," as a I"c,,"il1;ng 1<'-"1"1'1."". T:wlc 3-4 ""lIl",,,ri~,,,, ')"I';...,d O"'S A ,vdl..., ~"Iity

standards and describes the additional treatment required tor groundwlucr recharge.

T.bl.3--4. Summ• .,. ofCLtss A Red.i"..,d W.ter Stand.rds·

\ 01 f""", sa.. R.d""""" \\ .k' l'tmu' (1.4.2002. ",-.'lal>l< Qa &oIogj ..-.1»>...
hnp:II ,..·"",,~', ..·..&<"·1progranu1"'11 red..."/index, html

Qus" Reclaimed Wa'tt
Co"..;'utnt OaSA A R~da;mtd Wa'tt S,:ondatd. (Ground"....,.

(UlliIS) Sl\l!ldwds Red1:t1gt') Com~m

""" AU W'XlIy ""' ro-g ",<skh'
s.:...v...L..J ~m......., "ou>l ~I

IlOD (mg/L) MQmblr

"
Mppth!)"

JO
all tuna be oXMlizro '"

JO " IK",",~ 0 ... A .blU•.

""- AIg Wttlll' ""- :\xi; Wed.!)"
~. em.......' mu" be

TSS (mgll.) MQorbJr

"
Mpnrbl)"

"
fd~ 10 a:::h",,~ (hss A

JO JO OUIUO.

""- Sampk Mq ""- s."pk M. ~.efO....o, mu" b.
l"urbod"r f.'.'11J) MQntbb" , Mqpthlr , fih.~ '" ""h"''' a... A, , 'lOtuS,

""-
SNodd~tl' ~f8utd' mull boo

T...,,1 1'<:""'l!rfl" ~ ~ s..nr" .\I", ,....10"<1 ..... h;ghr< "',-,1 ...
N (mgll.) --, ,~,

Mogddr

" "'00" N,,"'lP' t=IO,....

" fo<~ ....""'~.

TO\1l1 CoIObm. hi Ma!j!l! Sample \I.. Z:d "edi.., Sarnpk Mv
Stwn<htj.•fO....o, m ..$1 b.
furthtr di$infoxl<'<lKl

(Ill/100m!) 12 " 12 " IK",",~ 0 ... A ...ru•.

,H ., C, ., ., pH .1uI1 be b."'"ttft 6 lind 9
"...Jan! ""it>. all """'._

00 '" '" '" s.., coon"""'t
00 .hall be mea>unblr

~"' """uned t -, pte....,.t.u time.. . - -

To f~cjlit:lle regulator)" <e,·j"w, Table 3-5 comp:!res specifIC pertinent requirements of!he Reuse
Standards as the)" rebre to the Plan! design clements.

• It ""'''<lOA.\! 0, "''''LOTT''-''''...'T_.... _ .... """""-F............ F...... """" ..."",n ._
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Chapter:} - ~1)DFS Permit

Table 3-5. Project Requirements Indie:ued by Washington Shl1e
S,a",,Iards r...r Wale. Rcclalll,ui"," "nd Reuse

Anid,/Sr<:_ Complianc, $I.....

I:)rE,,;OOns Th. «<hmed ....... pl',,<hIChon p<'O<'" .....
i>ogJd ..,If> o,~t;"..;\ ..'ti ....·a..._",. o,;,j;"..;\
..·••on.......-;0 be coagu1ated. &I..~, ""d
d;.,nli:<:red ....th. h}"J'OChlonl< ,.,,,,non.

~";"I.- I. long>....... Th. l""'I"""t f.nJ;.......... ""~,~
5«_ 1· Nonfood Crop! produoc. aas. A "",bunc<l ........ a ... A
Scc_ 2- L.nd TICOIm<'" s,...ocm. ""'1......1 ..-.......u,..bk fol' ...., on oil " ...
5«_ J.- Food Ctor. d..cf'ibed in Anicle 1.
5«rio<> -.- l,""<loaf>t Itriga,"",

Article 2 Impoundnocnl> Th. I""'J'O'cd fxiIi.... "'" ....ogocd '0
Se<:_ I· I...,,<loaf>tIm~" prod"". 0.... A "",bunc<l ........ 0 ... A
St<:rio<> 2- Re<mctnl Rrct'..';on:lllm~" rttbimnl ..-...t' ...uiuldt fot' "'" on 011 .io<,
5«_ J.- Non""rnctc<lIl«..."""oI1mpouond",c" .. deKribcd m Af'1>C1e 2
5«_ ~·Co,,;truCtcd Brndicul UK and Coru'ructcd
T.. :ttrMn' Wct'-l,

.\niclc J. Ground....tel' Il«h"gc by Su,fo,;c Pc<=lo"on Th:" ond< i. no' oppIoubk 10 _ fa;;a."._
Se<:_ I· '~Pl'li<oI;>a;~' No S""""d..·.tel'..,.~;, poop<»ed.
Se<:_ 2- Tteatmrn, ~uftmcn"
St<:_ 3- Orktt Rtq"''''!TIt'n ..
5«_~.E\""'_

AI1i<Io~. Commctt;oIand Indu.tnoI UK' Th. (WO('OSed foO'............igPed to
Sec.... 1- t-:;.h 11:;..chc...., Booin; p<o<lucc aas. A "",laimCJ ....tet_ 0 ... A
5«_ 2- 1)ero..In.., l:Ounr",n. red,......, ..·.lel' rompGe...',II> ."le "andanl.
Sec_ J.- Au.hmg of SIUb'"'Y s...'<f'" ful' reu.. "' 011~, <lcdflfi<d in
Se<:_ ~. St...., <lun;ng Attode~, Add;tio<uI trutmen, 0< bl<niling
Se<:_ j. \\ '",hong of \,.4, 1..,f'S, ."J S<\c..'oI1:s ..';th <lIhc< ....,.. '''l'l'lCs mal" be """.""'1' 10
Scc_ 6- D.... t Control "ti.f}· mot< .tn"""", ...."'I' quality
Se<:_ 7· Domprn-.gof So;IlQ. Comp><_ requ.......... " ",socia"'" "..i,h fish re.ring.
Sec_ 8- \\'a,•• jening lOr eo",.,lida';"" of Bad:fiI

,\Jouooj Pipelines
Se<:_ 9· Fit< Fogbbng
Sec_ I().Fi", Protection
Se<:_ II· Toiler and liMo! ~h>oh"'g

5«_ 1:- Sh'l' Bolin,
Se<:_ n· WoohlngA~and ~lab:IgConc ... "
Se<:_ I~· I"".."noIlloilel' Feed
5«_ 15- I"Junnol CooW>g
Se<:_ 1(,. Ind.."noI P~.. W>l"

Amcle .s. 00I>e< U"" of R,dllimed \l·a.., Th. (WO('OScd fxiIi..,.........igPed to
Se<:_ 1_ Stre_b, Augmen,,,,,,,,, p<o<lucc 0 .... A "",bimed ......._ aa.. A
Sechon Z Or.... l;oes of Il«lom>ed Wa.... recI-ne<I .·a'" is .",tabIe 1O........

deKribed'" Attode 5-

Af'1>C1e 6. Odoc. M.,hod, ofTre.tmCI1' This ond< ;. """ ~k 10 Ib.s liociIit'1"-
Th. "",d>od of ,re.tmCI1' used is included ;"
~.rlnbnl•.

~7
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'·8 Budd Inlet .\lastcr Plan

A<tide 7, S3mpling ..... Ao:oll";'
Sec_ l. 1'1'I'>lOCOh on<! Mirumum Freq......oes

(I.) BOD

(1)) TSS

(c) ('..o~lOnm

(<I) Turi*li~'

A<tide 8. Eag;n«ring Repon
S«1ioD I. Score _ Min...."'" Rt<jui...........

A<tid< 9, Opm';""01 R""l"'''' ........
Sec_ l. l'enooocl

(0) O""li»«l "-.........,,, .....pIn ....
ooml""i"'" "'.,. Z4 houn. ComI""'1<
I~ .-i11~ «>I"""'" MId BOD
............n ....ht>n. olr...nn l'

(b) o.O>N " ......,."', fIb ...
oompo<i"'" "'". Z4 hou ComJX>'''''
.ampIe> .-i11 be ooll<1:ttd ..d T5S

""""""""rions de..rminod <biIy.

(e) G<3h ..... [>1<. IOrcolifonn .....}.i. ,,11 b<
wIIo<tal d';l)· fton> 0... A ~himed

""""0 Of • ''''''' 'O"ho:n ,he .""'.'"''
d>ar><lI:n,Ko .'" moll <\cmaR<Iinl}

(d) Com"''''''''I)'~;"g turlliilim"", .. .-;II
b<~ '0 mon,tor the rurbdil}" of
liJoc.ro ..~lnI"lC<. Turbodltj- .haD b<
~rdN or 1)- ~ hours.

(e) G"'" ''''''I*< for "'...k·"" O"}"S"" .';11 be
In... from 0_ A recl>omod ",,'.r _

"""OIUttJ d"lr Or • ""'" ."'>en me
.......·.1'" ch...,ttri,ri<, .... the moor
dtmandinS

(I) """,,,,,,..d labonlOr1" method. "ill ht
.-d to.. analJ'K> ...d anoly>a .. J1 b.
conduclr<l Of \'lX)E "f'P"O'"t'd
w.on",,,,,•.

Th;, ""&",<,,nng report h.. """" pn:p.."d to
"""" thc,."p" ond monimum ~uirernen..
"" b<th bf ,h. SuI< ofW.,lung!oo in
Soc""" I. Arnd< 8 of Ihc: Suo<bnl. fu<
",.Ir' RKI>rn>1ion and Rem".

Th.,~t pbnt h...."ffic , numhe<
ofq""'6<d 1"''''''''''' .., op< II><
redaomod ..... ' b;jI;t)"

A P~~Dto,;,'e mOlDtmllOC01""8""'" .·ill br
prep...,d fo< rhe n:<;lo.mod ........ foc,~t). ond
0lC<>rJ-""'<l i",o I!Jc ~.'ma" pl..,,'.
m.WJtmonco I""'lt'""'.

Opo.....g .-..:onk ao>d "flO<'" ..,0 br
fNORlaI and man...""d Ol:ct><d..g 10
WIX)E ""I"i...",...."..,

The'" ..-ill br DO I"l""g P""''''_' ID I!Jc
~;~ lbo' 'ould p"",·idc. ".. lQ,
Iill,<nt<d 0' p.....u,. ''''''od "'..'.... 10
«I"" the "",Ioun«l ..'."', d"tribuoon .f>......
Inod<quotclj" ,,,,.1«1 <KIoimro ..'."', i,
"",,,,,,• .Dr ,);Kh~ tQ ••"';tot)· ....'e<•
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Se<tioR i. [);,,,,!i:<:,,,,,,,
(.j \\"h.~d>k>ri"" Ii ......J .. ,10: <!i>1II!i:<:,.nl ..

the ,sa.....", p"""'''.• mmim.... chk>"nt
~."'ua10( at J.ao' 1 mgll. .ftcn oon,ac, ""'"
of.,~.3Omina..," ~uirM.

(cj A chlonnc ~,i<Ju"of•• Ie,,,, 0.5 ",gil. ,hall

"" m..""",..d in tho: ""Lail"") ......' da""s
cO'''''J~ froon tho: <eeI"",._ plan, to tho:
"" ..... .-.In, ......-..:1 bJ' ,he \1;·..lbngron
DepantnnlfS of Hnltll .nd Ec~"

AnicJ. 10. Gen.",t Rcql.O""".nlS of [)e.~
Scctioo I. 1'k:xiIliI"J' of De.OS"

S<c_~. Srongoo. \1;1w:« No Appro,"" AI..",.",..
Dispos" Sl~fem !i'.>:i,,,

(.) SodIUm hn>ochlonrc .·in Ix as.<! ...
dio",fK"," ... 0 ...1... ofXl minmg/L
..·ilI ht m.m13lnCd andr, :011
ci<rum""""cs. Hrl'ochloritc do..~ ..-ilI
............., ...1 .... '"""'1""' ...... 11>. " .."',.,-,
limes h, than Xl mlt,ula to IOSa« tha,
o ,-.I... of 30 minmg/L;' main':unN.

(c) A d>IonJ1e ""da>ll MO.S mgll. ,,'dl be
f>UIII d •• oil bmo, ;n tho: fonbc"

1'0-" of , distribahoo> 'J~""""""....,n -in Ix U>.:ludcd to ",jee,
sodi"", hypochlon,e ,ola""" Of ,hc
,..,.."cd ...... r.:~i,;c, tom..,,:lin ,....
....odual.

Thc propo;cd hcilihC' .·ill inchdc proem
."d pipml; 8..~· 10 p"".;,j,c ,be higl>cs,
d<grc'n of11'C.tmeo, arnie, ..-aI} g
<in.um.U<H:e>. lhClodrd .no by 1iI«"
."d ......:lb). f"""f'S to accomplish thi•. 1'he
.-ote, """_.""" proccs, tl<>oI. IS di,-crtcd to
• , ..,...,. ....·c, •.......,.., Ittlamcd ..·..cr

~a""rconditions "PJ"'.'ach tho: "'''"''a'''
~milS <e<pUred fo< a.., A ""Iaoncd ....ft1".

AI.",,, ...;u " ..... to p",,-.dc (Q,

.""''''1;ofdi fK_ ')~"'" foOIu.. (loa'
.;hlon... <aOdU>l) _ o;oagu4_ 'j.'cm and
fil,.._ 'J~tcm &ilu.. (lUrboduj' ".rm).
Failu.-.of,'" aiotingp/aJ1l'.~a1

'p""'" II pro"",'lj' sWmcd br .""ring
"',ttumrn,.tion 'J.tem•. Alarm••.,u be
.......,fOftd <on""-.u,· ., tloew r..c;~tic,.

It·.... rttbm.tioo ....no.-.....;u cease .. ,
",sub of"".'.r SUflJ'l,'lIItC""P""'" and ...;u
p..,...., p.>m.lIy "",red ......' r-n,." en ..""I:
,... ltt\lOmed ...... , dis",;!>",;"" .)~..m
Rcclamcd ntc' d<!l<il>ulion pumps ~'in Ix
surplO:.l ...;,h """dlw 1",....., to ",..",,;., tho:
.upply ofIttl~ ......' (d ....·u r-n,." tho:
Ittl...cd ....,...to.. l>nk) danng flO"'Cf
~',,"

Th.....""" " 1101 "l'l'hcablc 'lDCc ,he
ai",,'ll '","men' piau' di><:haogc 10 Budd
Inle' II .. OPPIO''''' ....",.b'.. Mpo>a1
Il~tem.
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3-10 Iludd Inlet .\laster Plan

A<tide II. .0\1..",.",-. ~lil)' ~""'metI"
Sec_ l. 1'me,&,"DCy S,C>r.lgl' 0< DISposal

Sec_ :!.l~ T"'>lmetl,

Sec_ 6. Di..nfttllOO1

Sinu "'" exiwng ....,...·.te' l"",nnen, PUnI
can dlOCha.g< aI ofn. >ttO<>d:ory dfluenl lO
!he r<tt1nng .'01<". !he", ;. 00 D<C<110

PlO\.;M ...... '&"ncr ddpo<:ll of ....,Loim<'<l
~-....._ In ,1><- ,,-rD' nf. foil, .... <"If an)' <"If ......

tttbuncd .·ale. l«aIJnCnl facilillc<. alll..-d
pi..., dUuro' U1 .... r<dairnod ...1<, fac;~""

~-~I be dooch.~ to tbf: ''''''M}'1in< I..drng
lO dtc had• ..,.... ofdtc '",almrD' r1"".
All P""-";"'" oflh.. "",lion ..., eu.....mlj·
m<' bJ' .... C.i.Mg , ..on""" pI...,_

All p""-";"'" of "'.. ""'_ ..., eu.....mlr
m<:' by the ••iatiog '"",,'nenl plan,.

'lltc propostd IX...,. ~-ill i t<k<j.....
poll-' .coral;"••"pp1l'.....1 ong
capaboLlIc<. A poh_. ""'I<ong 'l~,rm.-ilI

be plO\1d<d

P",,-..ion. ~ ..,tom,ok,lll' octo.......l .....S
I<rm ddpo<:ll """'''''g the re<f"'remon.. of
1\"",* II. Sec""" I .,JI bt p""-.ded

Tmboilil)' alarm, .~ be plO\-.ded lO .ip
~.•,." 'lu;>l;'J' foil"", in the fil 1.....larm
~-~l .."omancally <ti..." ucn -dy rurbod
til'eml plan, effium, lO ,he •.m.2I)' k,rn ..
llong-.."" dilpoul OfItion. Mwtifllr: fih=
~-ill ..... bt pm.-..led and capabl< of '",aDng
lhr COD'" 60~' ,nib 0<1< unit out ofo.".....

Sodium hJ-pochloR...-ill bt PSCd .. ,toe
di,infttbnl_ A dtdOtcd " ....-.y ....!Cring
p""'p .,0 be "",,-..led '0 apply sodium
hrpochlo<i .. <1.,....,nc_ of "'" fiI,.... EtlCh
"""""g 1''''''1' ,,'~I he oI...,1CIi fur (";1"",
d<teelion lind _-<L fecttd fill<tcd
tce00><l2l)' .fA , be di•..-ncd 00 , ....

t"';,"'Y ...,. looK-term '-po..' <>r--
1\1t~ ..·.te,,-.I,.... tiMs. """ "Droge
fac~ .....1be P"'l"',tr bt:>clcd ocw"ling 10
S..te s.-I.nI, rot Wo..' Il«bmmn ao>d
Rcu;c. Reclaimed .-... di,tribut>on :ond
<rosS wonc<lioa """1m! .-t1 """funD ..,til
s.... lORd O'l' of OIjmp;. Sl"""anl" Sctbad::
di"onccs .],,11 bt sc, OCCDnli.tg to Sl...
5<-....1. t<>,Wos<. Re<!am._ and Re...e-
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CHAPTER 4

PUNT DESCRIPTION

This chapter provides an QVcn'iew oi me Budd Inlel Trealmenl l'lam. The l'lUll is made up of a
number ofconstiruenl s}'stem5. each of which is dIScussed tn terms of function. condition. and
capacity. lJesig., <bt~ arc pro"i<kxl where applicable. !xtrntion times for ,...nOllS comj>Ol><'TllS arc
provided in tenn:! of peak monlhl)' and peak hourly flm,.s. SIt"e the ""'" NI'DES pennil does not
detine discharge tlQw limits, ~t('" 2025 pcak mQOlhlj' and hQurly tlQu'S of J2_6- and 86.4-)10D,
resp<..,<,tivcly, will be used to c:oJculme detention rimes.

'---

---
.._........._.... '

~_....-00It"

i
.."oj- ! -• ,
'~'

- .::.,+ :.:.. -. ~- -l'~J~-- ; -l - l.=., ,,
.....~..j

,
• \..... ,....~_~_~~ .....~~_~~~..l, ...•.~-~--_. -- ~,....---I

,
I•

-..-----
figure 4-1. LOTr Treatment Plant Process flo,,' Schemalic

UQUID STREAM

Preliminary Treauu""l

The purpose of preliminary' trcalmCn! is \Q rcm()\'e brge debris and casil)' settleable material from

=" s","-age.

\\'a.tC\'.-~[(,- is diw<:loo through the h"JdI!;OIXs. \\ hich includes innuelll sewell•• grit [ClllO\:lI tlllks.
flow (-quallZation ClI1ks, and U1t1ucnt pumps ~lS shOll'n on Figun: 4-2 Table 4-1 cont:lins des'W1
eritena for Ihe preliminary' Trealmenf urulS.
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4-2 Budd Inlet .\laster Plan

Tabk 4-1. Pr<:liminary Tr<:atmcnt O<:sign Data

PToc.... Ekmen' Number or uni... Dnign Val"" Rererence

Flow .........rernen'

Induom. OO:;O"'hc <loppIor (hDF:\I). mch<, ,
"' (')

Inn""", ocrecn;ng

:\l«hanicol)-a.OIl<."<l I'crfontod I'b<e Eoi;:a1.1Qr S<""". ,
'"PcmnkJ S<lKftIng Opcn"'ll- InCh ."

a.p.w:.'J" (each)•.\ICD "(l,oppe< l\Iml". W'" , ", '"S<""";ng:> Com~ton. ft'/hr , ,; P)
Gri' remo>":l!

"""'ltd gn' chambers , r-J
lblgd> (fI) ;0

\~idth (ft) '"h,e,.. Orp'" (f') II.}

Drier";",, rime@PMF.nun ,..
DCI(:D1lOIl lime@ 1'1 IF. man ,.,

t.g;torion .r t,to.,-cn ) r-J
Gn. 1"''"1''. rcc..""d ""I"'o.r. con.l3rI. 'f'C"cl, IP" W ,~ r-J
Gn. "'po...."'. c~clon<.1¥" , ", r-J
Gn, ..·..hcr.lOBh" , 1.5 r-J

Inn""", pumps

I..-go: nn;", ,\IGD «ach) ,
" (')

Srn" un;'. MGD , ; r-J
Flow equaliu,ion bas;ns, MG (,o,a!) ; , - (')-,
<1>- lMcu""", ,,-nil l'\m, ".ff
(2). L01T\("RMP. 1998

(3). I.Q1TWWIl' lbr S<1fttl Rq>b<emen' Enl'l'ne<nng Repon. (;H2-\1 H;U.~
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Chapter 4 - I'Llm Dcscnpnon '-3

• ::1(1 ~ (Ie• -
~

G
,

•"-W,
Ill·....

L.-----

[-Gritll__

""' <ion~...- ...,-
c'

W~~ J Pttf<a"'" PlIl< W."'..,
~"" +----'L :Eo...... Ie....,..... ),--

\0
Sopu,p.C_. _ "",-,
'M~ -j r• --I'igurr 4-2. Prrliminary Tr~trnrntFlow Schrm:lIic

Influrnt Flow Mrlrr

t.OTr Ius insl:1l1ed an ACCOUSllc.pulse [)()ppler FrequcnC)' Modubting (J\DFM) flow mon,lQr in
thc 60-inch Phnl influcnl pipe. Thc meter" is tied into thc PI;mt's conttol systcm, lmd allO'l\"S fur rt':ll
nme contrOl. 'n" da1310J;g1ng script is currently programma! to report up to lOO-,\IGD, but this
";due ~":ln be incn':'3scd should the n~'t'd :illSC.

• 1\ ""'''''PM 0 "',... UYIT""""'..... T..- ....... '<.- ...... ·""""'-F"'............ F_' F......""'''''''-~.
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Budd Inlet .\Iaslcr Plan

Infiuem Screens

R::!w sC\\<:>ge enters rhe tre'~lment pbntthrough the inlluelll sphner box and tour influent channels
in the screening are:r. Motor-opcr.l1cd sh.<ice gates at the head of c~ch cnannel conttol inlluent r:1W
SC\"~ge tb" through the h~",dworks. Four meduruc:rlly cleaned pcrfor:l1cd plate csc:tlator screenS
IocaR-d in fhe channels ",mo\"e large debris from me inflllClll w:lstew:lter. RO\\' passes through a
series of perfOf'"~rcdpbtes whICh are con«nuously robted along a Cin;ul1. As the CIrcuit mo"es
along, plates are bll.lshcd "nd screenings are con\"eyed 10 a pall of screenings pllS. Maceranng
choppcr plm,ps con,",')' ground""p ",,,,,,,,ing< to:l w:lshcr!cOlnf"lctor unit. which d<...>."Jtef'S flu."

scrcenin~ to allow for landfill disposal. Each screen has:l rufed capacllY of :U·:lIGD, Screenings
arc collccted and h~1cd to tl>c Thurston County landfill for d,spos,d.

After screening, \\1lSfCUlltcr entC1'S 1'\11() acr.lted gOf rcn>O\1I1 tanks. Grit n:mo,-al n:mo\'CS large
inorganic and organic particles 10 protecf downstream equipment from c><u-"Ssn'e ,,'car and fear, Grif
tanks han' 0011 designed tor peak Slorm flow oooditions.

According to lhe Department of EeolOS)~sCritco<t for s.:..llgc Works Dc5ign (1998), also known as
the OrMlgc Book, aClJted gOt cmmben should be designed for a peak llow dcfenrion rime of 3 to ;
minutcs. A ~-minute detention time CQlT"eSponds ro:l peak £k"" of$7.9-)<'IGD ,,;th both tanks
online. T1"s limit IS just alx)1"e the antiCIpated peal;. houri)' Sform flows fhrough 2025 (Oupter 6),
and substllntiillr higher than tl>c finn ClIpacity of tl>c int'uent pump:; (54 !I tGD). Single tank firm
ClIpacit}' at ~_minule dCfcntion time is ~3.,)·:I tGD.

'me dCfffioon time In the tanU is high enough for the ranks 10 sen'e "" prea~T~1JOn r~nks under
a\'er:lgc flow condlOons. Altemarclr. for flows up fO J5-i\lGD (5-minute detention time for a single
grit unk), one grit r.mk nu)" IX' tlken OUI of Sen'L<:e 10 reduce energ)' oonsumpnon. l~ign cnteri"
for the grit n:moval units an: presented in Table ~-l.

The bottom of ~'3ch grit t;lIlk;s strepl}' sloped to :lCCUmulate gril into fin colleenon hoppers on the
side of tl>c tank when' it is remen-ed and pumped for further processing, An >lir sp:ugcr at me
00110m uf ....deh ltoupper k~...1'" separ:LIt."d gOt from becoming oompancd. 'I'hrce :.giratiun air b1uwers
suppl)' air to the grit scpar:ltion mnks. now~'\'cr, oper~tions staffhan~ found rhat only one blower is
necessary for grit rClllO''lL

During dr:,ining and cleaning of ti,e anaerobic digesters, grif and aC~....mubll-d debris an: directed
through tl>c north grit tank. During this proc~-durc. the tntluent was",,-atcr fIo..." is di"erted 10 the
south grit [:lJlk.

Grit acmmubted In the hoppers is remm'oo rhrough ten recessed impeller grit pumps and com'eyed
to the grif screening/handling room. The grit is then processed rhrough a crdon" separ:lfor:and a
grit '>'"ASher!chssifLel 10 rcmo"e fectl maner. excess ""ater. :and other hlghl)" biodegra<hble m.lIerial.
'Ihc senled grit IS then scnw COlWCyl'd to storagt' hoppers for dispos:al. Liquid supmmt:lllt lrom lhe
separ:lror and classiiicr arc l'CCj'dctJlO tl>c plant inllucnt spliner box.

• II 3Xl6l<:'1 PI\( <:> "':><I--01T_, T_ _ ""' f'" "" _.-- _ 0..,-'
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Chapter 4 - I'Llm Dcscnpnon

Inl1uem Pumping/Flo,,' Equalization

4-5

The purpose of The influent pumping S)"STem 'S to lift and 00""<:)- the degrilted raw sewage IQ the
primal)' sedimentation t.lnks Through two )(l_inch diameter force mains. DlgOTted Sl"Wago: O\'ertl(>\~"S

from Ihe wCSt side of The twO grit tanks to twO intluem wei wells (....... Figure 4-2). A normaUyopen.
motor-opernled sluice gale C'An be used 10 combine/ilCparate influem wastewater 51='llS or isoble
pumps. Four ,'anable-speed. 2OO-hp celllnfugal pumps locued on the wcst side of the wet wdls and
one ,"analJle.sp<.'ed. 5O.hp centrifugal pump located on the south side of the south wet well pro"ide
inllllent pumping e:tp:lcity. Th.. Lug.. pump< f"arn h~,'" a e:tpxity of t8_:\lGD. '11...· smill pump.
\\~th ~l c.lp<lOl)' of 5-:\IGD, is used dunng low Ilow condit>oos and for trimming Clpacil)' on the
larger pump<.

Scum and gtelse balls accumub.te on the liquid surface on I",," inl1uelll wet wells but are e\'enrnaIlJ'
drawn dooI\-n into che inflllt1lt pump suction and remo"l'd in the pnmar), sedimentation tanks. !\
more posiri"e method of scum rcmo,-iI is nceded for higher tlows and loadings.

E:qualization t'anks pro,-ide up to 2.S million gallons of SIOr:lgl: in ii,-e t:lnks. 'fnrce equalization
tlnks are south of me south Wei wdl beneath the ernplol'C(' parl.:tng IOl The tlnks till in series with
,he flow controlled bj' inlcrn.~l wei",. 'the 'wo nonh cq""liz:.non r.lnks an; undemC'A,h The 3fl:ocroboc
digester.;. AlllXjUaitzabon tanks gr.,,·if)·..Jrain Iyal-k 10 The weI wells. Pnor 10 The 1993 plalll upgrade,
Ihe tlow equalization s)'Stem provided temporary stor-age of wask'\\"3I.... during peak t10w oondi!ions.
f lydr.,ulic C1paciry was inst:dled during 1993 lhat :>11o\o.·ed direct Ircarmem of iniluem ~.tk-hour

flows up 10 64·1\ IGD (firm capaci!y.) The combination of the flow equalization ranks and added
h)·dr.lulic capacif)' reduces The probability of a Combined Sewer Overflow (CSO) e,'ent. l'low
equaliZ:lbon c-an be used to mUl;mize carbon loading tlucruanons to I",," IJoIologic:ll lreatmem process.

PrimaryT~atmem

l'rimMy lreatmem is used to temO"e easill' seTtleable material from the raw \vastcwater. !'tinury
m:--atmenl at the LOTI' Plant includes tlow measurement. """en rect.,ngular prirn.~l)' seclimcnt:ltion
t:lnks wilh tipping trough scum oolketors. suri'ace rernnl flight sludge oollectors. and ,kdic:l1ed
sludge pumps, l)es'gn data for- The primary "",mnem process is shown III Tabko 4-2

. " ""'''''PM 0. :'S,... UYIT""""'.... T..- ...... '<.- ...... ·"""'"-F"'............ F_' F......""'''''''-~.
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Budd Inlet .\Iasler Plan

Table 4-2. Primary Treatmenl Design Data

P""",.. Elnnl<nl Numbnoluni" ~oign Val"" Rd,,~ntt

1'nm2ry'!'kN M<2>uren><n'

Inftuom., 1'.., .... I-lu""" .\lGD • 55 0>
Pftmary. St<li""""ohon

I'rinury St<li""",.-,., Tonb , 0>
I..<ngth (ft) 1::5

I"H.hfl (Ii) ..
l:>'p'h (ft) •
D."",bOn 'ime@I':\IF.min J2A

Dt",n';"" cin..~ I'Ur.. min 12.2

S1udg. .'urn!" ,.,
p~,...",it)". J!P'" • ""ODS pos,~,.• d"pbc"""",t.!P" , or"

(1). LOTI I'lL\.P. 1'1')8.

Prima.y Innuenl Flow !\Ieasuremenl

The 1"\Qw ""e of .aw, dcgrincd se"';rge enlering prima.), tTeaMncnl is measured I')' a 6Q-mch mro'"
,,~dth Parshall flume IocIred in ,he prima.), sedimentation tank influent channel. 'll'e discharge of
the tlurnc ,s s'....·eral fttt upsm::un of a ')()..(kgrcc bend. whICh di"..:ts ....":ISt""'~llcr "'10 the pnmary
intluettf channel. ,,,.,, 9O-degree bend is not desirable since it docs not pro"ide hrtir.mlicaUy smooth
flow cond,rions for me flume dIScharge and it disproportionarely loads ",d,,·idual sedimentation
tanks. Ik","C\·cr. me resulting turbulcftl oondinons dc",:nstretm of the flume h,O\'e not imparrcd
fl\,m~ I.<Ilibration. llOXQ<\ling IQ Planl suff. This flow nx-aS\'r'\"ffi<;,nl is l'SC'(1 OJ' t ..... plant compo.'to:r (0

conrrol influenr ~tes and the pump speed for inllneR! pumping. n:1\.lrn acri,... tcd sludge. w:>ste
activated sludge. and ,"tcmal mIXcd liquor ":C)'de pumping. 'lllC new l'lant influcrtt flow monitor.
onsmlled on 20tH. ""...emly aclS as a backup system.

Primary S.-dimemation Tanks

$e"en identical and cO"ercd recrn.ngubr primary W<!,menT:lfIon ranks n:rt'>O\'e flo::r.table m:m:nals and
easily s~nleable rolids from influent dcgrinl"d sewage. The west t:mk is oper.lll"d indepl'1ldentlj"
whereas Ihe ..."fll.1ining six ranks are hf':I.."",lic"lll' conn'"CIed and opcr~ted in p:>irs. Wast"""'lCr is
distribufed 10 Ihe prl1mry sed"nctw..tion t:tnks from me distribution channeL Efilnenr from thc
prima')' W<!itnl....tauon T:ml.:s on~.tlows tnto w,';rs at me md of each tank. RemO\-al .atCS "'-....age 60
to 70 percent for rofids. and 20 fO -10 percenr for 001), Sluice gates om dirCCf primary eftlucnt to

thc f,rst anox;, basin or to an "'termed;ate pump station "'cl wtll, depending on thc biological
trc::lltllent sysrem mode of opemtion (see below) and tlo\v IC'I-ds. Iligh IeH'1 ;J1:1fTItS in Ihe
intermcdi:lle pump stltion wet well C".lll cause priftW)· eftluenl to be b)'passed to ult....,·iolet (UV)
d,stnf,x;boo.

• It 3Xl6l<:" "'" 0 ".:><'..arr_' T_ _ ""' "" "" _..- _ 0..,-'
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Chapter 4 - I'Llm Dcscnpnon '-7

Chain and flighr colJcctors nm along the bottom of each t:u>1o to push the senlcd solids to colk-ction
l'upl'e.,; ~l Ihe "1",m:a1ll enu uf cad, "~"'<.IiIll':lItatiuTlrank. ·11,<: 00"''>111 lu"girudill~1 ~-ulk,.-tun; "",.>11 n:y
scnled solids to the hopper. and eross collectors transfer sludge from the hopper 10 the sludge pump
sump_ Th(' upper Il'rum flight of the lonJ;lNdinal colb.:to< mo,"cs floanng matMlals to tilling SCUm
skimmers 1It the dC1\vmrream end of the l:I.nk. Flo:mng m.~tenal (smm hquor) fIo"",s by g..~v,ty to the
scum holding r.mlolOClted m th" h<:,~ch,"Orksbuilding.

"rim;,C)' sludge is removed from the pnmary sedimentation rnnks and pump<.xl to the dissoh-cd ;tir
flotation thiekneR. The plant stAff has the option of using" sc' of four ODS diaphragm pumps
(one dedicm:tlto each pair of tlnks) or through a smi;le. pas,,;,"e displacemenr, progress,ng ca,-ity

(Moyoo) pump. Plant staff pr('fer the progressing c~,·ity pumps Ix..:aus(' 3 Sll.....dl· flOl" 10 Ih(' DAf' 's
preferred for solids loading. Sludge flow IS mC".lSurro using 11 magnetic flO'll{ met.....

lbe primaTJ' s~xlimeflrorion ronks perform well but art: near the end of their usetullife, The primary
sedimentAtion tanks all' the $Ole r<;nUlanfS of the origmal rrC:llmem planl eonsrroered tn fhe 1940..
Ilistoricall)'. LOTI" has repaired ,hese tanks for leaks and retrofirred them for process oprimilmrion
and odor COntrol. Ilou'e,-er, fhe condinon of the subgrade sflllerure ,,~II require these fac,lil>CS to be
replaced WIthin rhe nexf f~'W yc:lrS.

Scum Handling

The S~1.Im handling srstem prm·ides a smgle means of concentnlring, storing, and dispos'ng of S<.1.Im
coIkcrcd from the primary sedimcnllltion lllllk~ and the intlucnt wet welb. Scum from other :IOlll"CCS,

such as the sc<:ond:u)' cbriticrs and acranon and ano"ic tanks, is routed directly 10 the infl"ent
spllner IX>:< throuw.. the sep~ and sanltal)' dr,un piPlll.!!: S}"SfCfTlS. An o.."erhc.-ad sflr.')' SJ'SfCffi in C"deh
wet wcll can diwcl scum fO ~ SCUm Sllmp located befWffn Ihe fWO wet wells. 1'1ow infO the sump can
be comrolled by penodic opemng and closing of IWO sluice g:IIe:<. This scum co1Jcction S)"SfnTI is !>Of
used boo\use plant statTfound it diffICult to optimiu the o"cmcad spt':ll' s)'Stem.

Scum collecte<1 from Ihe primal)' sedimentation tanks is conn1'ed to the scum hok!ing t:u>k in the
blou"er room of the hcacr..,·orks building. The I'lanr has rcccnd)' insrifUrcd a biological scum
d,gestion proc~"SS whICh relies on the add,tion of spcci'lized b-dCl<'ria. ·lhcse baclena. srorod III

powder form, are aet!,·"ted by rru"ing Wlfh ,,-afTll W"!Cf". The "':Irm "':Iter suspension is added to the
prim:,C)' scditru.>nmnon b;,sins just upslrCam of fhe scum collation rroughs. S(."Um pl"s the added
mctena flow to the scum holding tlnk. The scum holding t:u>k has been moditied 10 allow for
O")"gcn addition ,...... " tlc"ible plastic bubbler, as weD as a ~.,.ustic drip to conrrol I'll. Plant s",ff C"All

conrrol fh(' hJ"dr~uhc retenflOn time in 111.(' tank by adjusling the fr<;CfK'!1C)' and depth of
pumpdowns. Curreml)', a detention nme of 2.5.-b)"S has been implemented. The digested content"
of rhe scum tank are pumped back fO rhe plant headworb. SIllee this process has been
Implemented, the PI;u1' h;,s been "ble 10 diKontinuc uK of the scum con<:enrr.tlO<, "nd dun,n"'e ,he
need for landfill disposal.

Foul air is e>:hausted from the prim:,C)' sedimenr.lIlOO t,nk building through a rruxcd medIA odor
conrrol s)"Stem housed lllside the building.
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Seolndary Tre;umcnl Process

The seu>ndary ~Attnenr process clLlbics l..orr to meet irs NPDES perm;' hmirs. Pnm:..y cfllucnl
is oon\"l:Ycd to the secondary m::llmcnt process for additional rcmcwil of organic carbol. and.
depending upon the rime of yea!, nitrogen. The L01T permll cOntAin seasonal n1lI'OgCn limIts for
hOlh SUfJlfTleI" and me spriny:rurumn shoulder period. In response to pennir wndirions. me
secondary rrcalmcm process om Ix: OperaTed in "':0 scpar.lIC modes: I) CQlwennonal acti,.,.ted
sludge. carbon remonl in \\~nrer: and Z) biological nutrient remo\"al (BNR). carbon and nitrogen
rcmo,':>I during SUtnmC1". \X'ith impl"".......,t:>tion of Cb« 1\ Jte.cbimoo ,X'at.:,. production, th.. Plant is
shifting to J'car-round BNR tre:lrmCT"1l to nuintain the requIred low eftlucnI numcll! le,ds. .'\
process flou· schcm:lhc for the secondary rrc:mnem sysrem IS shown on l'igufl' 4-J. Uiolog.caJ
nutrim! remo,~,l uses all s~'con(bry tre:lImem !:Inks, wher<':l:!l convenoonal "ni,-are<! sludge relics On
the f,rsT aeration baslflS to po:widt most of Tht m:at1nCtlt.
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Figure 4-3. Serondary Process Flow SchemaTic

FIO"J,' mrough The secondary m:arme"T s}'srem is oonrrollcd hy me intermediare pump sraTion and
The splitter bo". Other importanT components of The Sl'COnda'y trCMmcnT s~'Stem include the
process aeration blowers. channel aeration blowers. retum acu,-"ttxl sludge (RAS) pumps. methanol
feed s~'Stem. secondary c1ariii=. and The soda ash feed s~'St<.'fTl. Design darn for the sccondar)'
Trearment procl'SS IS shown In Table -1·3.
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Chapter 4 - I'Llm Dcscnpnon

Table 4-3, Sccondar), Trcauncnt Design Data

Prott.. Ekm~n' 1':um~r <>, uni.. Dnisn Valu~ R~k"'ntt

Fino AnoJci~Tank ("og<) " PJ
!nIgth (n) .,
W;'hh (li) .,
o.prh (li) •
,\~.., ,·~meOI propou.r. hp • "
Rtqd~ Rmo, maJl ~;I

l:lettnri<>n rim<@I'.\II',hr 1.2

nm:l1ri<>n Iimr@PIII'.br .,
Fi.... Ae<l>';"" Bas'n (,"";n) ,

"J
!nIgth (ft) ""\l'K1th (ft) '"l"'rlh (ft) "•...,..",..,. ru., b"I>I>I< Full bo,f'Qn'I

Mitt... ,..,rticaI rrop<llr•. lop ,
"PcI<lU.... """,@P.\II',hr ,.,

Dncn""n lIm<@I'III'.br '"
S«<>nd Anoxic Tank (..a~) ,

"J
!nIgth (n) "\l'K1rh (li) "o.prlo (li) U

~"xc.... ,.nna! pr<>pd\tr. hI' ,
"l:lettnri<>n rim<@I'.\II',lot 1.2

nm:l1ri<>n lIm<@l'lll'.br .,
Second """'tion Basin (,rain) , ,.,

I.....!,~h (li) "\lKlth (n) "D:pth (n) U

Aero..,.... ru., buhhk Full r.o"om
Oottnri<>n';"'" @ P~1l'. lor .,
E:lt:ft:tlrio<l n.... @PHI',br 0.2

Prott.. Mra,;on

'"Single "'l'l" ccornfugal ,
1'(>1,.-cr, hp SOO

(".ap""'f. idm ,-""
lo,cnncdiatc Pump S,a,ion

'"\ 'cn",01 ,,-c, 1'" ,..riablc .f'CC'l
H·bp..~IC[) (c-"') ,

"150-1tp. MGD{cxh) ,
"

,-,

- 1\ "'" "" PM 0 "',... u)'IT"""" ...... T..- ....... ,to- ....... """"'- F"'..."' ..... F_' F......"'" no.-~.
~........



4-10 Iludd Inlet .\laslcr Plan

Sewn<b<y CLvifie<s ,
'"Di>me... (fl) ""I)q>th (ft) IH

$OR@PJ-IF.riAl.f/u,· no
$OR@PHF.gd/.f/dar ' .m

kAS PUll11N " "J
Po"<'. bp '"Upoc;I)',,gpm """WASpumpl ,

'"1'""..... bp "Cop>e;'l',l'J"" ",

(I). IDlT\\"RMr, 1?9fI

Under the Lurf I\.I'DES perm>!, rhe PI""r ~"n be opc..~rcd 10 oprllYuze b'oehCflUClI oxygen
demllld (1300;) remo"d ,,"'Ihout ~ tOlaimorg:UlIl;; nitrogen (IlN) rcsmo:rion. In this Opct':llmg
mode the first ~noxic basins,...., bypassed and primat), eftlue1ll is sent dircetly 10 the tirsl .......Arion
basins (\"u the inteonedialc pump stanoro) for BOD; rcmo,-al.

Thc tirst aerAnOn b:.sin consislS 01' tn'e sepa!",lIe tr.Iins, each containing tour cells (20 cells tOClI).
Rerum ~en\'alcd sludge is pulTlfll'd from the sf'CondU'J' ebnfll'rs 10 the dimibunOl1 box al the
southC<l.'!1 rocner of the first aeration b3sin, whell: Ilow i~ proportioned to each operating train.
l'rimary eflluent rna)' elller an)' or ~II of Ihe firsllhrce cells. 'llIis feature :>Ilows the first acrnlion mnk.
to be oper~rcd in plug How, step k-cd, or rc:Ier:H;"n schemes. 'Inc intluent channel is lXjUippcd with
channel OCr:lrion d,ffusCTS and foam suppression Spr:l)'S.

l\!iXl..J !i'll"-"" lluws frolll Ihe fir;l ,,~"'~lllJtl [,asinlO Ille sl"l:Ul'I<hry d:mfil~ ~s sllO"ll ill Figure 4-3.
Doring con\"ention;tI aeti"'tcd sludb", operation, flow is directed to the cLvifier'S \·u a gate ill the
soulh end of the di5charge channel. The discharge channel is C<Juipped ,,~th aCl"Afors. The discharge
channd is also equipped with tlo.ring scum skimmers ~I each end to CQlIecI and rcmo\'e scum to the
hcadwon.s.

Biologie~lNmriem Remo,-al S)lllem

',he LOTI" Biologic:tlnulriem remo\"'" S)'Slem operales ~ foor-stage BardcnphoY" pro<:"",, 10
oprimi7.e fotll inOl'gilnic nitrogen rem"".tI from rile pl.tnt effluent. 'llIe four-srcp process consiSTS of:
I) first ano.-"ie !J;1S1Il, 2) a firsl ac!"~rion bas"" 3) second anoxIC basin. and -I) socond aer:lrion b<lSin.
Nilrogen l••dccri\·dy remo\"ed hiol<JEic:olly hy expo<ing the "",,-age through controlled .lll:rTUling
aooxie aod aerobic en,'iroomenlS to allow nitriiicanon ~nd denilriticanOll 10 occur sc<Juentiall)'.

Org~nic nurogen and ammOnta arc oxidized 10 nitrite ~Tld niTrAre (nimfiGltion) by nitrit)~ng

organis1TI$ '" lhe tirst :\Cr.lrion basin. A Luge fr:u:rion of the nitrified IT\Ixed liquor tS rcq-dcd 10 the
fin;t ;lllQX;'; basin., where denitrif)';ng organisms rcdl>l:e the nitrate to nin'Og~1lgas utih7.ll>g the
pnmary eftluent as a carbon substr~te 10 achie\'e denilriiication. All)' residual n;tr,lle nol rcq'Clcd 10
the first ",'o"ic basin is denitriiicd in the second ano"ie basin. 'Ine denitriiied mi"cd liquor IS
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Chapter 4 - I'Llm Dcscnpnon 4-11

rcaer.lted III (I'e second aeration basin prior to proceeding to the seeond.'U'"J' ebritiers. While some
llitrugt., •• as am"lO"i", is utili~e<I ill ~dl spl1h~"is. tl", ,,"'juri!}· ....f the i"flucll{ "itrug<." is T1:t11()"~'ll

from the \\1ISILWJlcr as nllrogen gas.

Biological nitrogen remm-Jl is seru;itive to temper-Htlre and solids rel<"nOOn time (SRI) and require
an ad"'lt..t:llC supply of readily biodegradable carbon, measured as BOD or chemical oxyg<'f' demand
(COD) III Ihe influent wasIC"o':ltcr. Until carll' 1996. me LOTI' pbnt infl\JCnl conr.uned suffICient
BOD to ,l':hit,,,,'c The dcsirt,x1I""c! of dCllloifl(,':ltion. Im.'gular discharges from the Olympia !)reWCt)'
Company caused" deplelion of mIC readily biodegr~dable portion oforganic carbon subsrrntIC when
the bl'C\\'Cf)' MIS not III producnon. E",forcemem of" prerrcatment program also subsr:u'nally
«X!uct,x1thc supply of read,ly bIOdegradable carbon,

i\k'1h:mol supplcment:ltion of lhe influem C'Mbon wbsrr.L1c immcdiarel)' tlpslrelm of the serond
ano:"ie b:tsin was successfully implerncnted to stlsmin denittification in the (,tce of decrt.'aSing
brewery tlows duting Ihe Lue 19')(1,; 10 the brC"o'e'1' closure in 2003.

\'\1'en me biological nitrogen remtwal process is nO{ in operation (No"ember I through March 31),
me Ilrst and second anoxic basins and the second aeration basin arc bypassro 'ia the di"ersion
S\T\>CIlIr(: as sh""'n on Figurc "-3. Under .hi~ OperAnng mo<k, pnrrmry emuen. 11""" '0 ,he
mtermedialC pump sf:ltion and men is pumfXxllo Ihe f,rsl aeration b:.sm, ReNm acti'''''led sludb'" is
added with thc primal)' eftluent.

I~rrl AltfNc Bailr

lhc purpose of the first anoxIC basin is to ocllirrif)' combined RAS. nuxed liquor recycle. and
primat)' ..mlll'Tlt whm <tp<'rAnng in n"tnl'n' "",.,..,..,,1 fJ\Oflc. Prmc t<"I ,hi' 1<J<J" ""pan<l<tn, ,h.. firs,
anoxic b.sin was a high putity oxygen .cti\':Ilcd sludge basin. Duting Ihe expansion, Ihe Sfroclllre
was modified to pro\'ide fcoor parallel \r.uns of four anoxi<; cells (16 tooII cclls). Each cell is stim.~l

using a 10 hp ",nica1 mixer. Originalll" mese m~"ers were surfacc aerarors lhat wCt'C rctrolined with
motors, shafts and propellcrs for mIxing 10 minimize air entrninmcnt. The mixers arc controllro by
dlSso),-cd oxJ'gcn C(}n(cntrAhon m<;".t!Urcd IH the first cdl of ca.ch ITain.

Primal)' eflluent enten thc """I end of the anoxic basm mn;oJgh contn>l gates in thc first cdl of cach
IrAin. The return acti'':Ilcd sludge 11",,· is disttibuled using weirs upstn:am of the firsl cdl of each
tr.lin. [nlemal mixed liquor reC)'c1e is discharged to me bottom of the first cell ofca.ch train through
:I dedicated pipe from The SP~"cr box, Denirrified mixed liquor is com'C)'ed 10 the inTemK'diate
pump snmon for further processing.

Smcc the tirsl anOXIC and f,rst aerAtion r.mks are phrsi~~,ny separ.lt~x1. operational flexibility IS

comproll1lsed and nutricnt rcrt>O\'al pertonn:",cc rcduct,x1 because .rAflcannOI "nell' adjust Ihc
anoxic ranI.: ,'olumc in response to changes in the: intluentloadings. In order to function optimally,
reildily bior:kgmdabk subslmlcs should be consumed m lhe anoxic basins. ,,,,d should nOI be
a"ajbble 10 Ihe aerobic basin. This requIres a ~""rcful batulCe beTween the anoxi<; and aerobic basin
'·olumcns. u·hjch currenlly can only be achiC\'ed bl' bringing entire rrcanncnt trJ.ns In- and coot-Qf
",,"'ICC.

Plant operating smffhas not reponed an)' mcchamcal oper<ioonal problems in the first anoxic basin.
I-l""vc\·cr. the rorational speed of thc mixcrs has resulted in somc process problems associated with
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4-12 Iludd Inlet .\lastcr Plan

air cntrainml:nt. 'The p",scnee of air in the ano"ie tank ,~n provide a sclceri"e ad'."Wll1lge ag;;tinst
I'",fcrn:u ~"'S"IS. "..hid, alsu <"Iuce,; ,k"itrifi""tiull I'wu:ss ."ff,,"t.-n'·""I>t."Ss. 11,(." I;r;t ""uxi" basin
is bypassed when operating in the cOIl\"entional acti'OItoo sludge mode.

JJtlmmdiQ/~ /lump SklllM

'I'he purpose of the I1Ilennoot:lle pump sT:mon IS lQ hft and rr.msfer pnmary eHloem. demmfioo
mt"ed liquor. plus RAS and recycle 110\\"'5 to the first a{'f;\llon basin as ShO\\11 on Figure 4-3. Thc
Intennedi,ue Pump St:lNOn cont:lin. two wet well... Each wcl wclll><>us<:s two 3O-inch, 150-hp and
Ofle 24-,nch, 7.'>-hp ,.,:"ical pumps with '-anable frequency dnn::s.

-The intermediate pump st\bOfl rais .... the mi"ed liquor and pnmary eftluent flow by ahout 10 fcct to

allow mL"ed liquor 10 flow b)' gravity through the rtn'L1ining ckmenrs of the seconda')' trC:llmcnt
proccss and UV disinfcctiOfl" Sincc thc prima')' cll10cnt plus RAS and recycle tlows arc pumped.
there is a substanti31 operAting cost pt."nally. This penally will increASe proportionally with energy

=".

Pieri AmdiM lJ"si"
-The pu'1J'05c of the first :lcranon !.>:lsin 's to proyide air for culxmacoous o"idaoon and mtnticaNon.
Ihis basin was constntcted during the 1994 expansion, Since th.... basin is physicaUy scparated from
the other seconda')' U"C:ltmetll basins, it contributcs to the opct':ltional comple"incs and o!X"rational

=.
The tirsr :Ief:ltion basin consists of ftye ~p:lrJle tr:.lIns, t'ach COOI'Ainl1lg four cells (20 cells total),
Undcr the coO'-cnrioo.ll mode of operation, <cturn actinned sludge is pumped from thc secondary
cbriliers to the dislribution bo>: at the SOUthCASt CQrTler of rhe I;rst aeration !.>:lsin. whcre tlow is
propol'tioncd to each operating train. Prima,)' eftluent ma)' entcr any or all of the first three cells.
This fcarun- allows the tirst aeration t:\nl.: to be opcr;lted in plug flow. srep ft"Cd. or rCaeranon
schemes, The influent channd IS c<ju;pped with channel aeration diffusers and foam .uppression
sprAYS. U",kr Ihe IJ\1R ttlOlk uf Vpt'f"~uort,Telunt acti'~Il-d slud!,'C ~ PUlttPl.,J lr-'Cl Iv tlw: first
ano"ic basm.

Mi~ed liquor procccds from the iirst aeraNon bASin to the splilter bo~ (Figure "-J), Dunng BNR
OJX'mtioo. a g;,te in the nonh end of rh" discha.ge channel open•• din-cting flow to rhe :spliner bo".
Acr:,lOts in the fttst aeration b",in di.charge channel arC turned off 10 ~mit di.soh-ed o"J'g'l'fl
emering rhe llllO,dc basins. M III the com'enNonal acti"ated :sludge mode, t10anng scum skunmers
,n ,h,· dt.<ch'rgp "han",,1 "nil..." and <",n,w,' ""llrn 1"(\ ,h .. h""'''''-Mh.

£>rocess air is provided to the first aer:,tion basins rhrougl' a nc""on: of fine-bubble. membrane
diffusers located in a lixed god at the bottom of each tanl.:. Diffusers arc 9-inch d",rncter, membrane
tnx:. The aerdtor grid is arranged to facilitlle ,UT dehC1)' and operational tlexibility. The diffusers 3rt'

arranged more dcnselJ' in the upstream end of each tank to allow more air to Ix introduced where
oxJ'b'Cn demand i:s greatest. Each cell COnTAins a number ofbl:ml.: diffuser holders equal 10

appro><im:lle1y 10 percent of the total diffusers in the cell ro allow for additional diffusers if
necessary. In the fourth cell of each train. diffusers ha"e been placed in thrcc reM... around the cell
perimeter. 'IMis enables the rn""ed liquor dissoked oxygen concentration to dCCt'CaSe to less dun O.S
mgll. prior to transfer to the first or second anoxic [..sin•. High dissohcd o",·get. concentrAtion in
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Chapter 4 - I'Llm Dcscnpnon

the ano"ie bASins disrupts The denitrirlCloon process. t\ 2;'.hp ml:eha,ucal mi"cr loaned in The
fuunh (Iinal) cell ....f cao.;h mUll h ...l" the lIl1M_-.J li'f"l"" ,ulio,h ,u'pc"lk-.J.

4-13

The diffused acration SY'stem uses eon'pressl",l air from blO\\'crs IO<.-ated adjacent to The iirsT anoxic
basin_ "The main aff.mOn h.,.~der, which suppli<'S proccss a'r. runs :Kross the <>aSI end of fhe first
acranon basin to NCO separ~fe hcaJers branching of( for each rr-ain. ()no, header l'<'n'cs me ';rsl Ihree
cells of e>ch rrain and The seron<! leg del"'ers air to me fourth cdl onl)'. For In:nnlerulllce purposes.
each tronn can be ,w1awd "'Llh a manual buncrily' ,,,1,·1'.

For process air conrrol ocN.-een basins. each header is equ'pped wim motori~ed. modulanng
butterfly' ,,,Iws. The posirion of each ,-aI,-e is eontrolk',j by' d,ssoh-ed OXj"gCll concffirr-anon_ -'I:mual
bullerfly ,,,h'cs on fhe drop leg 10 ...aeh cell allow air flows ro be balanced beN.-een cell. m" traJll.

IloT wire :.I.rK.'ffiOmeters upstre:un of each motorized ,-ake continuously measure :lIrtlow. Also.
portable airtlow monitors may be placed in each drop kg for airt10w balanclllg betv.·l...." cells.

In 1997. Plant st,ff rcroned widespread oc1:Crioranon and hlilurc of the diffusCf membrane material.
This resulted in largo:r air bubblcs and reduced d'e o"j'gen tnII1sfer ettieiffiCy. 'Inc diflUscr
m:mufacNrer (Sanif:lirc) supplied two "heman"e membrane designs which ha"c been insf:lllcd
\\~mOU' fu"h"r problc.-n.

J!,li!t~ fu\.·
'The spliller bo" is" hydraulic control Slructure used ro distribute req-clc and finish flows betv.'cen
the fln;t and second :mo"ic basins in the nutrient removal ...xlI'. The strueNre is kx.-atoo
,mmcdiJlcI}' upsrrcam of the serond anoxic basin. -'lodularmg pneumane plug ,-aI,'cs control The
fl(\W of n"T1fi~d m,,,,,,,ll;,!, ,or- frnm m" I;"'t ~er..""", r.mk rn rl..-. fi"'t ~nr>"i(" h:o'm for d,_'tllfnfi""non
based upon a manuaoy sel rcC}"de r"rio. .\Iodularing h)'dr:oulic slide gaf" arc used to c<]uall}' split the
flow of miscd liquor to two trAins in The second anoxic basin. The tlow rate through Ihe second
ano"ic basin is c<jual to the sum of the plant int1uCllI and it....$ t10w rates. 'Il'e spliner OOS is nOt
used during con\"('f\rional acm-ated sludgt- mode opcr,\rion.

'The "phllCf bo" int1uent tlO\\· r:lle is me:.sured ,mn" GO· inch m"gnellC flow melCf. Four 2.}·inch
diameter pipes :lTC used to cOI...e}" f10\\< from Ihe spliller box 10 Ihe tll'Sl anoxic I"",in. Each pipe is
c<juippcd \\ilh a magneric tlO\\' rncler and:.l. pneumalic plug oonlrol ,-aI'·e.

Sffl'nd AMX>idJmNldAmmll'l Basi"
'Ihc sc'COnd 3no"ic and sc'Cond acr"rion b-..sins prov'de lhe final biological delllmficanon and
nirrifK'aoon steps~ 10 serdmg and dISinfection. This basm was inst:dled dunng the 199~ plant
""p'ansion and consists of N.·o trains each with four cells (eight toral cells) (sce Figure 4.}). The t;l'S!
three ceOs of each mUn se,.,-e:.lS the second ano"ic zone and the fourrh cell as the second aeration
zone_ This basin IS in sen-ice onlj' during nutnent removal mode, Mixed liquor from the spliner bo"
is proponioocd into The f,rsT IWO cells of each tr:lin, 'llle t;rsT cell of rnch tmin can also be isolated
from lhe downstr....un cells. T1-"s ,,1I0W5 oper:'rion of three, four, Or si" anoxic l~ls ro oprirruze final
dffiitritication. IIli"ed liquor fn:>m the anox", cells flows 10 the fiml 1\\"0 acraled cells. During warm
wcalher. Ihe planl flU}" with one second anosic/$CCond acrnrion basin I,.~in 1l\ operarion. Bolh rmins
arc used during cool wcalher con<lirions because of me slO\\..... reaction "lies.
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4-14 Iludd Inlet .\Iasler Plan

Air is supplied to lhe sc<:ond aeration basin simil;ui)' to the fIrst aeration l=in. Mi"Cd liquor from
d,c ,cco,,<I ""nui"" """c 0..,...,; to thc <fi,'~""''''' .tTu<;tu'c ",,<I '-'" to ti,e ...",,,,,d,,'}" d"rifl~"",

l'roror AlfllIiOi/ Illi.-m

I'rocess:air IS supplie<lto the first and second acr:ation basins us"'g four CQnsram speed, ,ingle-srage
eCfltnfug:>! blowers. 'Ine I>!O',U'S, 'nanufaClUn:d by Roots an:: "'ted al 7.-100 ~-ublC fcct per mmute
(lCfm) and equipped ,,,jlh 5OQ·hp motors. The bloo.n.TS Dpl'l'Jl.... undl.'f:l cascad.... control S)'Slem.

SurmdatJ' Clmifim

lhc purpose of th.... s«omhrr dmiicrs is lQ Sqr.lr:;UC mixed bquOf soIK1s ffom liquid cftlucm for
,1"In f,,.-n,,,,, Th,· f"n, l)orl_O",",,, «'C<">n<brr .-bnfi(>"" in''''l....1in 197f., hay(> a t Zfl f(>(>f .-I,a""'''',
and a 1';-foot sid""""tcr depth. Designed as center feed and penphcrnl O"erllow unirs, they arc
equipped ,,~th inbo:.lrd bunders and weirs. During 2003 sen:ral of the L'lUnders failed and l..orr
replaced me liberglass unirs ",ith a concrcre bunder and weir an'-ached 10 the ""tenor wall. 'l1'e
result of mis projl'Ct "":lS a reduction in me 0\'er,111 \\,elr length howen'r, me launder also cm1t1'd a
b"me 10 deOect ,hort o"""nng eddies back inlO the sludge bbnket. The net effttl of thcs<:
,mpro""menlS On the capaclt)' had nOt bet:n assessed at the nme of mrs report. Settled sludge is
drawn from ...ch darificr through dedirnte<l rerum ""ti,"'ted sludge (RAS) pumps from an inmke
m.~nifold located on me ,"QUeeror nth anns.

E:Kh daritler is equippal .... idl 1.... 0 RAS and one WAS pump. '111e eight RAS pumps arc 't1tical.
mi"ed-fk,....,. wet I'" Type pumps wiTh nui~ble speed driycs. A m.~gncnc flow meIer I. used to
nl<.'<lsu.-c me flow from each p"",r of pumps. In con"cnrional acti","ed sludge mode. twO pumps
",md",w RAS from each elanftCr and .-cercle iT to The firsT aerarion b:is",. In nlJTnem remon.1 mode,
RAS is recyckd to Ihe first ano"ic basin.

Waste :.lcti'-ated slud~ (W,\S) is withdl1l'l\'n from each IV\S wet well and direcled 10 the dissokcd
air !1f>rarion thickcn<:N ff>< ."lids proce<S1ng. 'n", fnurSI~W/\S pumps are C<juipped ,,~r1,

'-ariablc speed dn"cs. 'n'e \,\,..\5 pumps an: used 10 maint:un me solids relCntion orne (SR'I) for the
sccond:try lrertmem proccss.llre \VAS pumps are operated corrtinllOUSly to en:n out the load to
the dissoh'cd air llotation thickners.

Genemll)'. me secondaty darillClS perionn "et)' well. prodocing effluenl with suspended solids
concentration bclO\\' 10 mg/L when nU.'<cd liqoor selrling performance is Olllmpaircd b)' iit:lffiCtltous
organisms.

M.t/xJ"Q/ F"d Syt••

'lhc purpose of the mcth,ulOl feed system is to suppl)' .-cada)' biodegradable ,-arbon when fhe Cllrbon
to nitrogen (C:",? ratio in sc<:IIons of the biologirnl rrcanncnt S)'Stcm falls bckl'\,' opl:rating limits
rc<:juircd for adequate nutrient .-crne",,,,I. ·Ilrcse conditions ha"e become mon: common SInce lhe
sh01dO\\'n of the b"",'er)', l\Ielh"nol Can be pumped to the pnm'l)" scd"'>enrarion f:tnk emuent
channd or the infloenT channel of the second at.O"lC hasin depending upon biological tt~armc-nt

process objecri'·e$. Methanol IS stored m a 7,OOO~lon, aoo"e--ground "",k adjacent to the UY
disinft-crion building_ The mcmanol dc~\'clY s~'Stem IS computer controlled,
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50th Ash FmJ S)'Slt.

Although thIS sJ'stem has neve.. been used, the SO<:b ash Iced systl'm could pro\'1lJe additional
llIbJinity when nimflClriOll lowers the exlSring a1bhniTy 100 much, The sJ'Stern oonsists of II SfO~

s,lo. a ,·oIum<;mc fccder. a solurion romk mixn, 1\\-0 slurry pumps. and 11 bin vibr~tOr. 'Inis SJ'sn:m
deliver.; 11 soda ash o.-lime slurl"}' at the diYcrsioo structure adiXCllt to the Sffond 1Illoxic basin.

Uhml'iolet D;s;nfcclion

The ultr.lnolet (U\) disinfccllOn system IS the tin1l1liquid sm:am processing step. Its purpose is to
d,slnf~'C1 the secondary' diluent to maim:un f~'l':ll colIform COncemranons below 200 MI'N/IOO OIL
on a monthly a\"~ basis and 400 MI'N/l00 mL on a weeklr a,'er~ge b-.lSis 10 sarisfy NI'DES
permit requirements. lne ultra"io!ct dlS",fcct;on s)'Sltm cons'sts of S(:\'cn channels, each 5 feet wide
and 25 fCCf long. Six channels an: cquipped with Trojan 4000 UV disiniccrionlXjuipmcnt, while thc
sc\'enth is \"aC'MU for future expansion..\ UV disinfection S)'STern relies upon U\' light exposure time
from the lamps. To optirni~.e exposure to UV light, Water depth in each channel IS mlintained at 2
feet to ensure complete submergence of the lamps, Each channel Can d,smfcct between 311lld 11
MGD ofseo:.:ondary eftlu~."t.

Indi"idual UV bmps arc 58 Inches long and arranged in modules across the width of a channel. A
module contains eighl "errieollr stacked lamps spaced three inches apart. A group of 20 modules are
,nSl'".dled 1ICfQ!;S the width of CllCh channel forming 11 bank of lamps. Each channel coutu,," twO

banks of lamps, 'Ine spacing of the lamps provides sufticient U\' r~d",non to Cl1SUre destrucnon of
p:tthogemc ITUCroorgalllSms dunng the hrdrauhc resIdence nme lT1 the channel. lhe [X'rfonnancc of
the U\' d,sll1fection system is contingent on the successful performance of the secondary d:uifiers,
since high suspended solids ",'ill block the UV radiation and reduce the :utlOunl a'''ailable for
disinfcrtion.

'The opcr.l1ional mloual n:rommends rotl1ion oi the channels on a periodic basis. llowc.-cr. this
resulll'd in an clM'atro raIC of lamp failurt' (lower m{';ln time to failure), Also, infrcquent ....etting of
dt:mnds led to the proliferation of flies 1Il thc UY b"nlding. Conscqucntlj', the plam 3r.lff changed
The oper.ll1ons to rna1lltain t10\\' through 1I11c:tSl 1\\-0 channels for long periods of nme. lnlS has
reduced the f,,-><jUCI1C)' of lamp failures and minimized the QCCUrre,\Ce of tlies by k""ping ""Ii"e
channels full of "'ater.

Current oper,ltional pr:lCtice is ro shut<Jol,.·t\ the U\' disinfcrDOIt sJ'STem in the ""ent of a pbm
power out:Jge. Once switched 10 emergency p<l\\'cr, all six channels ITI:lj'lx: Opcr.lted, depending on
power usage throughout the Pbm. 'Ihe UV lamps lind influent g:m.·s to These 1\,-0 channels must be
ITI:lnu:tlly started before primary eflluCl1t can be proc~'Ssed under these cimJmstances. Up to ll
:\IGl) can be trcall'd under cmcrgcnC)' fX>"'er operations.

Effiuent Pump 51011;011

UV,disiniecn:d secondary eftluent 110\\·s 10 the diluent pump surian for dischargto from the Plant
to IkJdd Inlet or senl to the n.'(:laimt·d W:ltt'r fill1'rs. 'Inc pump sution is ~'l.Juipp'-'l! with Se'lCl1 (7)
pumps and (3) three ....et wcUs (1\, II, and q, ~-onnCC1c<1 b)' motOr-operated sluice gates. There are
five pumps in Wet \Ven A discharging to the North Outfall. PLUlt staff repon an opcr,uional
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4-16 Iludd Inlet .\Iasler Plan

pumping limi~lt;onof 5O-,\IGD (roml eftluent 11ow) due 10 pressure in the oulhlll pipeline. One
IJU"'p in C".K:h "i wet "'db B;pod C route di><;kll&"" 10 the Foddld,~<t<l<JUtfall; they arc U"~"ll ,,"ly ioc
pumping o\"crf1{)\lo"s from the cquahzation basins and disinfected final eflluem under emcrgenq
condirions. Plant s&lff esrim:"e pump ,",[>"City al appro~imarel)' IS-.\IGD per pump. 'Ihe <lOnnal
mode of operation IS to ha"e "II the g;nes open except a b)'pass gate. This prondes a Iarg.... wO<"king
\'olume and simp!ii;.,. m,inten:tnCe oi a wet weill",'''] sct point.

\'I:'et well :\ also eonr.uns three )(I.hp \"erncal turhllle pumps. These pumps (1,100 grm at 128 i~'Ct

total h""d) an' used primarilJ' 10 ftt<! th.... l'lant'. Rffbimed \X'at<"!" l'aciliTJ' with .......,.,.,d"y ....mumt
pass<.-.! through a :sclf-ckuHng Sffiliner. A porrioo of this flow os di,-ened upstream of lhe srrainer to

pro"ide unscremed fill watct fO<" the thlckffiers. ,\ portion of me mamed secondary eftluffit is
directed 10 the low rempcralUre heat loop s)'stem which supplies coolmg \\~,rer10 heat exch:mg.."1"S in
the bIO\\·.... building. This S)'SIem is also used to fill the firsl aer:llion and the scoond anO~lC/sccond

aeration balIins,

Reclaimed Waler Fadlity

Tl", Plant's Redaimed Waler !'acilit)', compl<ied in ~,uses a sand filter and sodium hypochlorite
disinf<....-non to bnng secondary efAuen! up 10 dass A R<'C13lmed Warer Srnndards. 'The Fxilit)' is
Clpable ot" treating up to 1.5--.\IGD ofllow on a CQf1tinuous baSIS.

Secondary efAuenr IS com'eJ"Cd 10 the t,lters from cftluent \Vet Well t\ \-ta a low-pressure fon:e
mal1l, The force main is rooled near the ch~-m'ClII met~";ngbuilding 10 allow for injection of
coagulants and sodium hypochlorite solomon for disinf~-.:non,prior to discharge althe tillers. 1\ 1>.1"0

sr.w: StatIC mixer insulled;n the force main dO\\'nsuC"am of the ch<>ffi1C1lllljl-':non poin'" providl'S
11ash mL'<l1lg of coagulants and disinfectants in the oxidi"",-.! w:lStewater sU......~m upsueam of the
filters.

Coagulaled pLlnl dllucnt is ftltered and dtell dischatged 10 the eomaet basins for disilliection.
!'ihmrion rates are adjusted bj' \-;IT)'ing Ihe speed of the lilter fced s)'stern pumps. 'Ine sand media in
each filter IS circulated and OOchV'.lShed '"la a pair of s.<lnd orcularing/ OOckwaslung units. Aside
from Ihe sand media.. mese filrers do nOt hal'e mo'lng pans. 'Inc airhft pump mechanism III C"~ch

sand circulatorIOOekw-.sh umt IS dri\'C'n bl' an air supply furnoshed from the plan!'s existing SCT\'ice
alT system. t\lthough these filrers are ofren arable of unir I,hrarion rales in excess of fi"e gpm per
square foot of iilter bed (area of a hori>:onrnl s<'Ction through the filler bed), lhe fillers for this unn
arc based on a "'''-'<lmU''' design unill,ltr.rion r.te of 3,S gpmlsf.

llte SCite oi\'i;'dShingron's Sundards to.- \'i;'ater Reclamation and Reuse require" 0.5 mg/L tot:tl
chlorine residual in the It'.lIIsmlSsion lines. 'Inis ClU'lnot be acwmplished with a U\' system. For
,h....sc~s. sod.um hypochlon.c s-olunon is used:as a dis,niecr:"n. Sr:nc guidclmc> for Class A
reclaimed watcr also require" One mg/L chlorine residual at the end of a 30·ml1lute o:lnt:lC1 rime fO<"
chlorine disinfection. :\ conrnet basin downstream of lhe sand filter C11Sur<'S that the appropriate
COI1tlet time wilh the d,siniCcunt is xhic,'ed, :\ chlorine resodual :pmtper pro\"ldes a iced back
control Sj'Stcm for the inilial bleach additions. :\ :second chlorine !!.'Sidual analyzer "cnl,es that frt'C
chlorine residual is at least one mg/1. al the outlel from the rollt'Ction channel for the contlet basins.
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'This water is filtered and disinfa;ted to Oass A standards. and a portion is stored in a 140.000 gallon
<.<ll'a~ity "k-At w<:ll. ·n,....'" ,·"oti<;al rurhinc pUll 'I"" dr~w wmer fWIIl thc "k-At wcU t.... IJ<: distti"ut,,~l

through the plant for lXlualiz,tbOU basin \\'ashdown. scum and foam suppression spr:Jy S)'Slems,
cooling mak<:",p water, and in the grit w:>she" ,,,,d pump seal \\'afer s)'Stems,

Reclaimed "'ater distribUfion and pumping is aa;omplished via Ihree \.,.mble speed ,"erne-AI rurbine
pumps. e:o.ch loo.-ated III a s...mp "djacenl!() the slorage ~,lIlk. The system is deSigned so tlut IWO
pumps ",11 be capable of pT01'iding a redaimcd ,,':tter dismbunon pumpong capac.!)' of
"pproximaldy 2100 gpm al" minimum p""'.u ...... of 65 psi, lbe Ihird pump i." .tandby pumping
unil. A ,'3Jict)' of special1)' \'aka ha,·c been included in the pumping system to relic"c pressure
surges in th(' fo.-..:(' m:un, air Ir~pped in Ih(' lllle. and pol/Cllnal \,:>cuum conditions. A
hydropneumatic tmk mainturul system pressure:md t10w dunng pump srnns. rrunirnizes pump
C)·cling. and d,lmpens pressure surges in the distribution s)'Stern. Since there is no cle'-,t1ed Sl(lf',tge
anibble in thc distribution systcm. thc h)'dropncum;nic tank pro\'iOCs the only water storage in the
disttib...ti.on s)'Stem pipUlg. 'Ine h)'dropneumatic r=k also acts as a large pulsation dampener and
altenu.1tes po:ssure fluctuations in the line.

The Reclaimed \\'ater Distnburion P mpmg System is not currently connected!() ,he Plant'.
CIlOCI'gent) p....wcr ~l Slem. ,md '" .lou, 1J dunllK 1"-''''''''' uuI"K"";'

Tr""smission piping CQllSlSt:'l of 12-mch ductile iron P'I"" 'Ine lr:lIlsmis.io" line a)ignn-.em follQ\l:s
,\dams Strr:et and then heads "'csl on Dlpnp':> t\"enue 10 Ileritage I':lrl:. "Inc force '''''Ill ultimately
rout"OS to the Capiroll..ake Pump Smrion. !'rom this lcx:ation. Cl:lss A Reclaimed Water am be
supplied 10 number 0( users. including local parks, commen::ial and industrial users. and to sites for
groundw:'I1CT m:h~. if des,red. Distribution discharge prtSsure is sel al 65 psi.

Budd Inlet Omfall

The LOTI' PLUlllus two 48--inch outfalls. Figure -1---4 shows the IO\.-ation of both ouu;lIls \\ith the
mi~ing and acute dilution rones identified. Treated eftluenl'S discharged to Budd Inlet out of the
North Outfalilhal CSfCnds 9.'>3 feel off of the shordine ncar the northern ferminus of Nonh
\\'ashingIOfl StreeL The fmal250 £e",r of the outfall COn rains the 48-inch diffuser section. wlIh an
tn"en of approximatel)' 19 feet below mean lower low waler (MLl.\\). -Inc mL,<tng zone exlends
213.5 feet from the last discharge port at ooth ends of lhe d,ffuser sanon and 215 feel from the
cenlerline of the diffuser section. The aCUle 7,one extends 21.-1 feet from the ends of thc diffuser and
21 ..'> feel from the centerline of Ihe diffuser pipe.

llIc l\onh Outl"l1 is used for alll'bm tJoo.... up ro 6-tO mgd at me-an higher high waler (MI'IH\'\)
and approximme1l' 8.'> rllj,'<l al MLLW.l'eak flO\\'S U1 excess the North Outfall capaci!)' mal' be
dtSeh:>rge<t through the FiddlchC"ad Outf;dl only in .he case of:an emergency. 'Inc Fiddlch~OurfuU
no longer has " d,ffuser scellOn and rna)' be exposed al lc""C!' nde el"'"<Irions, ConslXluend)', 11
effecti"d)' does nOI ha"e a m~,<ing 7.one and it Clnnot be relied upon as" discharge. In the case of
an (,mergcncy, the Planr must notify d'e Departl11Cllt of Ecolog}' before di"erting OoW!() Ih,s pipe.

The North Outfall ,I';IS upgrAded from 30-!() -IS-inch dianwler in 1997. ,\ portion of lhe pipeline
tUns lhrough a State·re-gubted dllll,'Cl'QUS waste S'le lormcnj' used bj' the Cascade I'ole Company.
llIc challenges ,m'oI\'Cd in working wirhin Ihe regulaled sire forced the LOTI' Al~:lnce 10 lea"e Ihis
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section of p;pc in place. using an in-situ forming process to OOrrttl lhe dc«:rior:uing pipeline
"u"diliun. A, a ~h. al'l'roxi'"atcl)' 1.200 ieel of Ihe Nunh Outi:,11 nil' cerr~,ill" ~, 3O-irrU.
diameter. creating a f1o\r.. bottlencck. ApproxlmalClj' 700 icc! of the 3O-inch p;pc is located withm
the [x,monrre cut-offwall wh,ch defones Ill<.' dang<'rous waSI(' sile.
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Table 4-4. Solidi Trea,men, Oesign Data

...

P""",.. E1nn<nt N ..mlxT oromi,. ~1lip'V"'", RmKn'"

Thicu...ag

0....,11'«1 ... flotation _b , ("
I..,,,,,,, (ft) ""-odd> (ft) "
Der.h (ft) "Slwg< .·,thd...·al pumpo.l!I"" , '00 ((,

o,g<'b<l<I

" ..:ot1'Ob>::~~ ..
, ((,

l);"m,,~, (n) 1IJ
Der.h (n) "Slwg<: ......"rpw-npo , ("
I,.,..,or. hp 00

c.,-..c.'J-.l!I"" '"Slwll" rttin:ublio<, p<mf'" ; ("
~cr,hp 00

Cap>oc''J''!'P'" '00

c;. circub""8"""'P'C"ors ; ("
Po-'.r. hp '"I'rns""'.I"',g "Copoci'J-. lCfm ,.,

r)n-.n:nngCcn'n~

1_' ..poci'J· ""in. Ib/h. , '.;00 '"IGgi <"1'''''''1- WIi•. lb/h. ,
"'" '""ll.-\11' I(I). LOIT

Solids SIn:am Un;' Processes

The purpose of the solids handling unO! processes os 10 red..ce the quantit)' and moisture COItlent of
Ihe sludge produced in liquid s,ream processes. 'Ine existing LOTI" p1anl uses d''<SQh-ed air
flot:l.!lon (DA I') for th,ckemng. :>naeroll1C mesoph,l,c d'gestlOn for solids st,b,I"':>tlOn. and ccll1nfuge
d(''\\~l!l,,"ng for tinal moisture reduction. as shown on Figure 4_1. !)cs,gt' dam for the soltds
t"",,,ncot system is contained in Table 4-4.

Comltincd pnmary and waste acti,"~,wd sludge from the liquid str,-,~m ,s measured bj' a magnetic
,low meter prior to thickening. I'roces, biosolids (term used to dcscnbe sr~bihud and dev....rcrcd
sludges from munICIpal M\StN:ater trenmem pl.lfllS) are hauled from the I'bm fOl' reuse at se,-e,...tI
bnd dos])O'al sires on a conrr.oc' basi!.
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The purpose of sludge thickening's to remQ\'e e>:ccss w~ter from combined prim.~r}" and wasTe
aclivated sludge (mi.'<ed sludge) prior to anaerobic digestion. The sludge Thickening s),stem contains
four rectmgular 600 sfRcxnord dissolved air Aot:mon (DAI,) units. I"pmg c>:ists for separ:lle
Thich-ning of WAS :md primary sludge. howewr. Tnc planT does noT operaTe in This mode since
primal'}" sludge thickening rnullS in excess"'e wear and tear on mecharucal c<ju'pmcnt, IhSToncally.
Ihe D/\F unilS ha"e produced a thickened sludge w1\h 5 TO 6 peru-n1 solids Contenl with poI)'mer
addition.

E::och Thickener has a d~"(licated pressunzarion S)"SICffi TO pTm'idc high-pres.su... all' for 110cmon. To
mtrodlJ<:e d,ssoh'ed:llr ",to the mIXed sludge, a pornon of Ihe UAI' etlhJellllS n'Crded to the
pressununon t:mk. and the pr<'Ssure is elC\'1ltt.-d 10 --10 psig us'ng The plant's high-pressu... sen'ice ru•.
Pl'CS5urized 110w from the tmk is passed Ihrough a prcss"re release '<lin:. where il combines with
The sludge fced to tnc DAF thickener. Thickened sludge fk>:olS to The surfil.ee where suriace
skimnlCl"S collect it 10 hoppet'S tor transfer 10 the anaerobic digesters. Oper:ltion of Ihe
prcssununon tanks at pressures. greaTer Ihan 40 psog has resulted in gcncr:ttion oflarge bubbles.
which break up The sludge blanket.

S1udb'l': which fulls 10 the bottom of the DAF umt, IS corw'1'ed TO bouQrn hoppers with bouom
l1ight collecTOrs and diTeeted to the thickened sludge pumps. Clarified eflluen! (supernatant) d...~ins
TO The hcam,;orXS for pllXnsing with Tnc liquid sm:-am. Polymers aTe used to enhance sludge
Thickming and pcrformmce of Ihe DAF thickmm;. Liquid polymer may be added in The sludge feed
line Or 10 Ihe pressurized flow.

'Ihe planT mc-dSurCS "II the sludge flows 10 and from the DAF. Suspended solKls probes, onginallr
msrnlled 10 measure The TOtal suspended solids of The WAS. the thickened (l1oaT) sludge, and the
bollom sludge have bt:t:n lCmQ\'ed from service since the)' pro'·ed to be unrclbblc.

i\hhough each Di\F unil W'AS onginall)' designed for a ma.~imum loading of 600 Ib/hr (24 Ib/sf/d)
oolid', Thew: uni" ofTen "",ci,·e l""dinB< rn ~-xce,,, of flOl) Ih/hr (:\2 Ih/,f/d). PllnT Of"'r.lIing
c>:pt,rier.ce has demonSlmted consistent pcrform:lllCe kvels up ro these rncrt:ased loading rates.

Anaerobic Digeslion

The purpose of the anaerobic digesters;s ro b'OIogiOlI1~' s"-'bilizc thickened sludge by cOlwening
casil)· degradable portions 10 Olrbon di""idc, mcthane, and wal~"" ToTal n!latik solids reduction
rang~'S from 30 10 60 percenl. Followinganalrobic digestion. lhe rC5iduil maTcri.ll (rcfemx110 as
biosolids) is suitLbk for bnd apl'liCltion. Ar1:l'roblC sludge digC5tion f.laliti,"S al the LOTf plant
.ndude four 70·ft dUrl"ICf<"-. 30-6 d~·,-,p. OOn<:t'CtC "'nls with floating oo,-e<>, DIgester. may be
opcr.rl,-d rn single-srnge (parallel) Or two-stage (sencs) modes. Nonnal practice .. 10 oper.ne "'"0
digesTers;n parallel,.. prim:lt)' digesters. feeding a third digester whieh act!; as a 5n;QndM}" digesf<..-.
lhc foum dig.:ster IS held is rescn·c. Norm~ll)'. combined th.cken,-cl sludge is fed 10 the anaerobic
digesters. f100\'l"·er. the digesters are also contigun:-d 10 recci"e prirlW}' sludge din'CTiy from Ihe
prim.~l)' sedimmtltion tmks and thid:ened WAS from the DAF units. Design d"ta for the ;uuerobic
digesters is Irgt,x1 in Tablc 44.
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'The ~n..lcrobjc digester c<ju;pmcnl building conf:1;ns ~ll process mechanical C/.]u;pnx~'t nceded 10
efii~;e"tl)' ope,",IIe the dig:~"tio" I'ru<;css. 'n';ch~l<:d slu<Jg:c is i•..,,] to the ronum uf Ihe dig:cslt'T1;
through lhe cin.:ulating sludge S)"lnCm in me cmtcr of the tmk. Circulating sludge is withdrJwn from
four separate lOCatIOnS ~round mc Ix>firrw:rer of cxh digcstcr and pumped to the sludge heal
exchangers before being remme<! to the digesters 10 ass;" m ket'ping Ihem completely mi"«'ll. 'Ine
heat e>:ch:mgt:rs are used 10 maintain mesophilic conditions (normally at 95° I') in the digester. B~'

pnxlucr dIgester g;u IS the pnnclpaj fud for the h'gh tempcr:01Ure he:tlloop srsrcm. Jlot \\,:lIer from
the hC"Jlloop system is pumped ,md recycled lhrough lhe sludge heal exchangers_

[);g<,sled sludge is wnhdrawn from the bottom of the digcsrcr and pumped to sollds dc:.""1I1enng
cemnfugcs 10 r"me,,-e c",cess "",,tCr. Siudgoe On be Ir,msf"rrod bctwC<'1l digc:.'St,,'" by gr,"'I!}' rhrough
an overtlO\\' pipe. Althoogh not rurrendy used, supema!"'"nr C:JfI be \\;rh<!rawn at th ....", e1...."rio",
from each digester (,his is used Jl'1rtirubrl)' in l\1."()-smge opcr.lrions). I),gcslcrs may be dramed by
gt"J,-ity to thc acratcd grit chaml.x:n,

Each digesK"f" is equipped wilh floahngg;uholder-I)'pe covers which are suppor1ed b" digesrer gas
pressure. 'Ine gas pressure IS maintlined at approslmalely 13·mch ",-ater column. Each digcsler
eonmins NoV separ:ate gas-pipmg syslems. 'Ine gas utilization sl'slem wlfhdr.l\\'!l g;u for use "" fuel
fur ,I'e Ingh le'"I......"lu"e h..-AI IouI' S) SIC"1. '111e s«olld .) S'Oll U"",S J~"SIc"g... 10 co"I;,".........1)· "'Dc
Ihe COnten~ of Ihe digc:;tcr.

J\ dediC"Ated gas compressor recireublcs digester gas mrough I\\"dve coarse cone diil\Jsers \ocIted on
the bottom of each digester. 'The gas mi~ing s)'stem pro"idcs the primary mixing energ)" to keep the
digester sludge homogenOus_ HOwe,-er, gas mi,<ing has been blamed fOr causing foaming problems
around Ihe oo\"er of the digcsrcr (to:lJning C-,ul result III nuisance and odor problems). LOTI' staff
h~~ "tfNnp,,'d '" ~,lj,,., fh~ g:o< fl'<"i,,~,bnnn r.,"'" :>nd "ltr'"f"Tlahng rr"<".ra.brinn 1"'"""1< IKlI ,hi. h",
noT reduced foaming. i\1icrothris, a ioam indUCIng baclerium. has been ioond in Ihe digesters.

Foul alf from the arucrob,c digeslcr c<juipment building is collcctc:.-d and rn:.~,l1ed in the odor control
sl'Sf(.<m pOor 10 release to the almosphere. 'Ine odor control sl'Slem is disrussl'd blCT III this section.

Solids D",-alering

-The purpose of so~ds dewatenng is to remove ,-",cess moismre from anacrobicallj' digested sludge
(biosolids) and 10 reduce land applirnlion hauling costs. Solids dc:.WAlc-ring c:."'luipmenl consist of
Ihree (3) cen,riiuges (IWO (2) \ow C",'pacil)' and one (1) high OIpacil)' units), d""",,Icn:d sludge
cQ.wepnce l'<luipmcnt, and loading fucil,hc:.'S for sludge hauling trucks. All wlids dCW."ltc-ring
equipmenl is eonr:ained in Ihe solids handJing building. Foul air if'om Ihe eenrrifuges and solids
h:Indling building is eshausted to the odor oonrrol sl'Stc:.1n.

Centrifuges remo,-e escess w:llce from the biowhds b~' mechanic~,l1)' cnh:mcing the effects of
gr.",ity. Digcstc'<:J biosolids are moved along the wall of the b<;w.·l hI' a 5Crew auger co,,,"el"01'. which
rotates ar a slighlly sb.>'er rate than me b<;w..1. The equipment has severAl adjusrments for process
control and optimization. including, Increasing boo.>~ speed 10 increase the seuling ""Iocity and final
ake solids oonc~nlr.ltions: i~dSing scroll sJlt'l'd 10 ~uce the solids =id~nce lJ~ incl1':lSing cake
sol,ds conccnrrauon at the expense oflo\\"er wlids capture: ,ncreasing centrarc rcs,Jcnce "me: by
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inc.-casing lhe bou·1 pond depth (or b)' reducing sludge fced !':lte) to improvc solids ClplU.-c ,,;tl1
Ivwcr ti,~,1 ....kc ",lirJs "UllC...,'trdO,,".

4-23

The two (2) low capacity centrifuges were insmlled in the 1980 plant e:<pansion and the high Olpacil)'
unit,v,l.'! :Kkk..:! in 1999. The "';0 older uni", each ha,'c a dcstgn solids loading T:Ile of 1.500 Ib/hr.
while the high eap"cil)' unit has a design solids loading I'dte of 2500 Ib/hr. ('.ulTClll solids loads
elUble the plant 10 opcr,lle USntg only the high ....,.paclly unit. Thc 1\1:0 (1) low capacity U'"l$ serve as
wckup. While alllhree Units could be operated slrn.>h:mcously. a lack of real·nrne contrOl and
Iimihltions in polymer suppl), h~"e limiled the prncticaliry of this option.

'Ihc sludge trdnsfcr pumps m the digcstet" equipment buildmg conn'y anacroblC:lll)' digcsted
btOsohds (~pproxlm:llely Z to 3 perren! sohds) ro lhe cemnfuges. The tlow we and sohds
COllCell1r:l.lton of th.. feed solids arc connnuousl)' me:lSured.

I'olymer may be introduecd to Ihe ",tluCl\1 solids 10 each machine to improve de\1...,.tering
performance. I ristoncall)', lhe plant has used 20·2'; Ib of poI,'mer pet" ton dry biosolids. The polymcr
close rolle is computer controlled. based on an opcr:lror.entcred se!pOinl.

Dt."Walered OOsoli'" al ~ solids ooncenmtion ofappro"im~lely21·23 percenl are discharged from
Ihe cenmfUgcs inro ~ screw 3Uger com'C)"Ot" and tr.msfcrrt...:! ro lhe blOSOlids haulmg trucks for land
applieation Ihrough,. small StorAge hopper. Closing Ihe stornge hopper gale 0111(00\'$ Ihe dew.:uenng
equipmenl to opt:.me wilhQUt shut down for up to eighl minutes. which alkl\V'S time for
repositioning lrucks undcr the hopper.

Ccntmte from the centrifuges.s monitored for suspended soI.ds. I righ suspended solids readings in
the CenlT:lIe .-csullS In an alarm. Ccntr~te dr"ins to Ihe hcad",'orks or it Cdn be d,rccled 10 ~ Cenmlte
storage b:Ism. Due 10 strume clogging the centr:lle pipeline. ~ pipe bndgc ""dS consrructed m 1999
10 dirccllhe centr,lIe 10 the pnmary sedimentalion building. which is considerably closer lhan the
cemf,lle StotagC basin. \'\"hen needed. one of the sp~rc prinury sedimcnt:1tiOtl basins is uso:l as a
cmlrale srorngc basin. Since renmlte contains substllnrial ammonia il poses a substantial aeration
""'din~ in Ihe hiologM:al T.-c:>lmcnl 'Y'.tem. (".o'~~equentlJ', the .lnfd!1' ""-~in i. ,,'<Cd In C()ntrol
centrale return flCM'S ""hen in nutrient rcmcwal mode.

I'olymer S)'Sre'ns a.-c used 10 enhance solids thickening and d"",·.tcnng opefdtions. The I.oTI" plan!
OOIlta,ns thn"!: indepcn(knt poIymt:r S)'Stcms in the solids handling building. 'nucc dry polymer
sJ'slems and ""0 aUTOmatic mixing and dilution liquid polymer systems (installed during the 1982
cxp::msion) can suppll' polymer to the sludge thickeners and Cl1l promk IXllytner 10 the secondary
dariflClS. A pa<;kagc<l polymer d~ution and fct.>J "j'S'cm.. wh,ch provides polymer- solei)" '0 ,he
dewa't.>ringproct.'Ss. was inst:dled hctween me 1982 and 199-t plant e>:pansions. Either df}' or
conct....lr:lred liquid polymer can be mixed aurom:nica.lly:md fcd 10 the secondary cl:l.nflers, Dl\F
units. or centrifuges. Df}' poIpner fl-cd IS preferred because of COSt.
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Biosolids Re<:yding

Budd Inlet .\Iasler Plan

Onc 37 fool Clld-dump tl'".lilcr is uscd 10 trnnspon dC\l."atcrW lliosolids 10 COlltl'".>cled land apphC".lOon
silCS or a composting fucility. 'Ille 1r:ulcr Ius a ca(Mcil)' of26 Ions. The mlilcr is equipped "~Ih a
hea'-y-durr "''Ping system and a "~lremgtl1 tlilg:l1e ro fl'dure odors and eliminate spillage_ An
a,-cr:lge of one trnd..1wd ofbiosolids is delivered ior land application or C<lmposring e,-ery othcr
.ul' .

Foam Reduction ProeUSf'$

Periodic foaming has ere.lIed a numl,.,.- of ptoolems al the Plant. r'oaming has been notoo in both
the digeslcrs as well as in lhc aeration basms. Some of the problems related to fo:uning include
.-cdua><t dlgest~.,- acn,-" "olumc, sludl;(" rcarrul:lDofl pump g;>s entrainment, ineffccn,-c digcsler
ICfnIXTdtufl' control housekeq>mg:loJ maintenance upkeep, dIgester aWer insulation damage,
solids Imnsk-r hold up, and waK-r !"C<juiremcnrs associated ,,"h spm)' downs, tlushing, and foam
,,-ashdQ\\Tl. In 2006, !he Plant adopted new methods for dcaling wnh foam, including
l'olyaluminum Chloride dosing in the aer.ltion basins to combat the WU"·th of J\licrolhrix bacteria,
and Ihe reduction ofaer.ltion """in solids refcntion tilll<' (Slrl) to 7_8 dars during I3NR operation.

ANCIllARY PlANT SYSTEMS

Ancillary "j"Slem.<:ore used To support the wast~",.ater proc",",," nee<kd to aehi.,,'e perm>t condilions.
s.:,·crnl of Ihe ancillary systems are critical to plant opcr.ltion including.:l>r and "~lIer supply. 'Ille
follO\ving is a summ.~f)· of the ancillaf)' sysrems al!he LOTI" plant.

1nc LOTI treatment plant conlains IWO air syslems. sen-ice air and instnJ1n~'mair, to satisfy utiliry·
needs throughout Ihe facility. Each srSICfn COllt-ams a design:lled SCi of CQrnpressors and a pIpe
network for distribuoon. 'Ille sen'ice air Sj'Slem pro,;dcs h'8h pressure:ur for until)' purposes. such
a< Ih~ opcr.>tion of pneumatic 1001< and ,'al\-e po<itionc.... T\\'O rotlf)' <Cn"W cornprt"Ssors \\;!h 35ll
cfm capacl1)' wcre In<",ned In 2004,

'Ihe instrolll<'nr air S)'Slem p,O\;dcs a SOUrce of clean, df)" oil·free, high pressufl' air to opcr.>re
deyiccs such as ptlaJm:l1ic ,-aI,'~ controls and pneumatic insnume1l1s. Two inStrumt.11t:ur
compressors, each rated at 100 scfm 'If 100 psig. are locmed in the he;,,""ork< building.

Service Waler S)"Sfem

'Ihe sen'ice water s),stem incl....oc'S water from diffcrent sources for senr,,1 diflerent applications,
Including potable "'afer. potlble hot '~-arcr, non-potable ,,-ater. seal .....-ater. f(.·c1airned watcr. and
screened reclaimed water,

I-lot and cold pouble and oon.poralJl~\\':ltcr origJfL~te from !he ciry' water <upplJ'. I\n 8·inch mlin
brings city waler into Ihe p1anl from Nord> Franklin Street to the he.Wworh building where;t;s
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distributed through The plant. :\ 3·ineh nuin com'ers city waTCr into me adm;niSfr.lt;on buIlding
frofll Nonh I\d,un. Street. It suppli~.,; I'0r~bl~ "'-~RT alld pulablc hut W"~lCr W tilt: ao..IfIlilli.tr~tK)lI

building and to other areas of ,he plant.

4-25

Non·potable "rat..... IS t:lkt:n from the 8-lllCh pot:lble supplr m the headworks bUlldmg. In most
cases. no:m-pouble water meets (XItable standards. Ho\\"~·vCt". since the piping is downstream of the
hackflow pn:venTer, 11 IS subjecl to potennal COI1f:unmation and consodCf"Cd non-potable. Non
p:mble water is cOIn-ered through the plant in an 8';nch pIpe network. Branches 5upply water for
irrigation, }....rd h}"'k-mts. utili!)' stations, fin' h}"'irants. and W s.....l watC!" srst<-m.

So:-al water '5 us~-d 10 cool mct:hanical C<f'lpmem and 5",,1 roranng l"qUlpment. 'Ine s"ll water SJ'Sf~"ffi

branches from the non-porable water sJ"tem at IwO locmoos: headworks l>uildmg and sobds
h:ll1dling building. In e:lch ca:se. an air brelk {'.mk, dual pumps. and a hJ'dropneulTtltic tank are
pro,·ided. 'Ille pt.lmps in the headworks area deliver I')(J gpm of seal w"ter m 6;) psI. The pumps m
The solids handling building are rated for I; gpm at 85 psi and supply waler for scaI protection on
pumps in the solids handling and digester equipmenT buildings.

Cleaning and Housd:eeping

,\ portable hot wafer pressure wash~T is used to provide cleaning throughout the Plant.

Sile Sanilary Sewer and Storm Water Collection S}"lems

\\'astC\\':tter from ,,~thin the 1.01"1" treatment plant is collected and conn:yed 10 the head,,-orks.
Plant """\CU"ater includes domcsric wastes from "'-,jshrooms. bboratOO)· drainage. ranl dr.tinag.
scum. foam. sepragc. thickener underflow :md crnmfuge ccnrr:ltc. In addition. nrruallJ' all the
stQnm\",lfer dr~inage: flQrn WlthUlth" I'bn! bounliu)' di.ch:ugc-s to the Il..-~dworb. The exceptions
are the ,;slIor p:!rking area and twO remote drainage grates, which discharge 10 the municipal
stOl1lN,raler collection S}'SR"ffi 3lld are con"~"J'ed 10 lhe east bay of Budd Inlet.

Odor Control Sp"..ms

Odor control was Inrorpor.l1ed in Ihe first enlargement of lhe lJ.udd Inlel Trealment Plant '" 1979.
During the bst major expansion completed in 199-t almost all waste-'':tIC!" trealmenl unil process
areas were e"dosed and foulalt treaTed. As of 1998. Ihere were four ~par:lte foul air tre:llT'llellt
s}'stems m Ihe PI,lnt. Thr<:c were Chl"ffiica1 wet scrubbers installed in the 1979 ap.1.llsioo and the
founh, an acri,·"tcd carbon SC'nlbber, was insr.l1led in 1994 for the biolog;c.l nirrogc-n remo,..,.1
facilities, I'ertonnance of the e<isting odor scrubbers at the I'lant ""as assessed as part ofan odor
cootrol slUd)' in pcrform~-d in 1997-1998 (LOTI" Odor Control Study I',nal Rcpon, December
1(98).

·Iltc Iargesl odor control s)"Stem consists of twO 10-fl. diamer....., acri'''''lcd ~~"bon bed scrubbers
located wesl of the l'econd 3DOl<1C/Sec<:>nd aer.llion basin. It was designed to rcrt-.;>,·e odors from the
first aeT.,tion basin. first and second anoxic basins. second aeration basin. and lhe celli""': storage
rank.
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StJNlh 0MrSrmbbtr
l1lC 1998 0d0T Conrrol Srud)' ClUed tor replaung me Soum Odor Scrubber. A flC\\l scrubber was
needed for ",,,0 relSOnS: I) the below-grade room housing me SouTh Odor Scrnlllx.'1'W'IS phnned 10
be conu;:noo 10 a redaiml'll w.t1Ct" Storage t.mk. and 2) poor pcrtormance of the Soulh 0d0I
Scrubber. This replacement proicct was completed In 2003.

The new South Odor Scrubber includes a packed bed scrubba lOwer. e,d'aust fan. Slack. associated
duc"'\-ork, and chemicdl fl....'ll and storage facilities. Caustic soda is:oddcd to r.use me I'll of the
",rubl",r liquid. which facilitates al..ocption of hydrogen sulfide, WiTh oodiutn hJ'l>ochlorite added To
Q:<idi>e the absQrlxd hydrogen sulfide and other QdQr CdUSlng oompounds.

-Ihe Soulh Odor Scrubber treats foul air oollecTed pnmaril)' from the 11('3<"'..orks l3uilding and The
head,JXlcc of l"<jualiuttion basins. A portion of the foul air collected in the Digester Building is also
ruuR'll ttl thc South QUor So.;l\IlJl!l.'1"_

;\'ol1h OdorJ(mbbtr

-me 1998 Odor Conrrol Srudy rcc<:Immended the replaeemem of the :-';orth Odor Scrubber as well
as the SouTh and l'nm.ll')· Odor Scrol:>bcrs based on the number of odor mqu'nn re<;cwed. 'Ihe
North Odor Scrobber is a liquid-dll'fllicll scrubbl'r. Although all liquid chl111ica1 scrobbcrs wl'1"C
nOll'll to havc the same problems in the 1998 0d0I- S1Udy (lack of C1UStic addition, suboptimal
(X'rtOlTll.'Illce), the North Odor Scrubber,,~ found ro ha,·c s'S"'if,ca,"ll'lcss of an impact on
surroundIng odors. -Inc North Odor Scrublx'1" IS dcs.igm'll to treat foul air from The furure [mck
loading bal' cnclosure_ Consequently, the North Odor Scrubber replacement will be coordinated
,,~th these future acti,-iries or increased odor inquiries.

Pri"'''ry OdorJ Ct"bbtr
1\ pair ofhquid-chermcal scruboc'1"S oper:l1lng in par-dilel pro,-i<k.. odor control for The Pnmary
Sedimenlation Building. Although me \998 Odor Control Study called for the replaccrnem of this
srstcm, the protecT ",11 be coordmated ,.."h the des'gn and oonstroCllon of a ncw pnmal')'
scdimcnt:ltion s~'St{'ffi.

Septage Receiving

A sep~ m::ci,-ing Stltion ,,-:IS inst"al1cd aTlhe LOTI' trcaunent plal\110 pro,·ide a local faalitr to
..nlh-, "1'tag<' and R\" ",a"p rlnmping. Th~ '~p"'W' fl~·ei\·'ng .~.rinn .. I<->r::......d w,""" of ,ho- efAllen'
pump building. I'ennilted sepragc haulers discharge thClr Tntel' oontcnts into a manhole that 110\'" TO
the hcadworl<s building_ ..\ vehicle calT)'ng potentiall)' hazardous '''~IC discharges scp~lgC to a
scpar:'te.largc underground holding tanl:. Waste s;tmp1cs are rourine1J' tal:en and analr_ed. ~o,,

hazardous septagt' \\--:l.SIe can IX' released from the holding tank to me inllucnt SC\\'cr_ Scptagt'
,·olumes are highly \Ariable depending upon COSt and sc;lsoml f.IClOrs_
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The 11 ...id power s)"Slem pf"O\'ides high pr-essure hydraulic t1uid 10 moduble gates 311he splitrcr /:>0"
and operate the U\' disinfection basin. the first aerAtion basin. and at Ihe second ano"ic/SCCQf\d
aeration basin slUIce gates. The ')"Slem consists of Iwo-3 hI' hydraulic gear pumps. high-pressure
hj'dr,lulic fluid. solenoid '":lhoes and emergency ae<;Umulato"'. IT is normally powered Ihl'Qllgh the
plalll clec1nClIIX)\"cr. supplemenred by,m unintemJplible power supplj' (UPS). 'Ine emergency UPS
IS C'apable of pro"ldmg up to IOQV for ope"lNOn ofkx'ill contrOl panels "nd solenoid \-alves. 'Inc
pump< "'" powettd 1»' the large'!" plant ,-,""",,",,&e,"'Y powcr s)'<tem during power &~u['('<.

LowTempera",~Heal Loop

The lou' remperdlUrt' hcal loop (1.11 L) recovers low-gr••de W3Ste heal for- heating and cool1l1g us~'S al
Ihe plan!. The main heal demand is the plant heallng, "enrilanon, :""d cooling (HYAC) s)"Slem. 'Ine
U IL is the h~'!ll source and hcal sink for-all 11\'t\C equipment. Cooling e<juipment rr:lllsfers heM
into the loop, whereas h~~.ting C<:ju1pmeot c>;tmets heat from the loop. Cooling of planl equiprm;1lI is
a serondat'}' function of the U II-

1n['("(: heal e"changct"S arc used to Ihermally baLmC<" the S)'SI("m. Two heal e"changcrs transfCT heal
10 Ihe reclaimed "":ller Clrcuil when there is tiCesl! heat. 'Ine third c>;ch.mger dT:l\\'S hell from rhe
high temper.llUre heal loop.

The )J-II. oper,lIes at a lemper-.IlUrc of8ifF and wIleclS W;ll;tC hcat from methane compressors.
lube oil coolers. and sludge centrifuges. T)"piC'.I11)" the e"ir ",:lIer tcmperanlre is <)(fl', which is
considered a ma'l'na1 supply lem£><--r.lTurt' for st:mdml I I\"AC coils and air handhng unirs. "Inc U II.
"":lS origlf1al1j' dcsigned to remO\-e heal from ozone generAtorS and 0"l-gCl1 compressors, r>elth~rof
which are in s~,,"ice toda)'. Conscquendy. much of Ihe hear requir~.J in thIS loop must be rransferred
from the hIgh hear loop.

l1igh Temperature Heal Loop and Digester Gas S~'1Ilem

Sludgt' hcaring is the prima')' purpose of Ihis combined Sl'''lcm. Olher pul"J"'OSC" indude gcncr.1I10n
of low COSI electricl')', reduction of utilit)' dectnc:ll demand charges, <khcry of heal to Ihe U II. (as
needed). and disposal of e"ccss dig~'Ster gas. ·Ine pnffi"')' heal sourccs for the high tcmper.lTulC heal
loop (I II 11.) are rbe boilers. and Ihe secondary source IS rhe melhane engine gener.llor. W~rCT from
Ihe J ITIIL is pumped to Ihe sludge hcal exchangers in the digester building to ffi.1int:1in sludge
1l11l!ll.'raTurcs at ?.'i°F. When the heat supply is gn.-~IlT tklll th~ dL~!Lu,d"lid t11~-n: is IlU Utlll't" USc fur
this cncrg)'. the J 1111. water is dim:ted to a heat exchanger and cooled with strained m:laimed watcr.

l'urifi~xl dogest~'t" gas, collected from lbe floating cO\"e"" is used 10 sansfy immed,ale demands for gas
allhe engine gt--ncr,lfor and boilers. \Xnen more gas than needed is a\"';labl,," high-pressure
compressors 1""'SfCT gas to II..., meTlune storage rank for bIer use. When demand for digester gAS IS
g,x.l,er than suppi)'. nalU",1~ IS provltkd as an au",li:lry fuel.
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CHAPTER 5

WASTEWATER CHARACTERIZATION

This chapfer provides a d<-~plion of fhe wast",,-aler entering thc tre:Umellt planl. I! includes a
summary' of n,ccnt flou-s, ",-ast",,'atcr charactcnsncs rcrordcd as a parr of thc m::llmCllt plant's dail)'
historicdi record. and ",..st<-·watcr charACtcristics detem1incd during an intcnsi,'c ""-o-wcek srod)'
perfonned in r).,.,.,m~r 2003 as part of this p~l.

CURRENT FWWS AND WADING

Tablc 5-1 proV1(\cs a sumrnu)' of the "-ol5teWatcr f\ows fmm 1998 to 2003. 1'10\\'5 fmm the bn:wc!)'
Iu"c been excluded.

Tabl~ 5-1. Raw Wastewater Flows (MGD) for the Period 1998 to 2003
(Brewery Flo"... Excluded)

,,- A,.....atl" Annual Annual
A'..,rage Dry W" "'" "'" Rainfall Rainfall

Year Annual WeaIM" Wealher' Sunun.,,, Shoulder' Momh D" (in)' l'ercenfiJeO

.m 11.~ 9.10 1176 8.61 '.N 17,6t 3756 Sol.99 n'- ,

"" 1282 '.N 17.49 'm to,67 2268 "., ~.57 %'r.

= 10-26 9.43 1J.35 9,13 9,78 {J.·l8 :ll27 ~lA9 HOI,

2001 9.86 8.H 9,.fli 8.50

2(IQ2 10-20 8'18 'J.,7 8,,\

ZOOJ 10.75 9.55 1I..fli 8.64

'.QO

'"IO,n

15.76

I, }7

13.17

H.%

32.1 I

51.53

.U.(IS

L A'''<>ge d~' , de6ned .. April though Ocro/:>o'
2. A'·.<>ge • .." •.• ., definod .. ~"'..mb.' 'htoug:l>. M.",h. 1'0' ••_plr:. in 2001, ",'.<>go • .." ....,Of....' is de~ned OS

flo.' from ~O'I..m , ».XI lh~ ~b"'h, 2001
J. Summor defined ..Juoo.JW\·, and Augu>' (I.OTT Nl'DES Pontli,).
4. Shouldcr ,,"fined .. ApN. ,\by. OclQbor (I.QlT NPDES Porm;.),
5. R..nfoll n:oonIod Of rho Olrmpta AttpO<T,
6. Rainfall m;<>ro.<om~ .'ith hnlOncal .....f.u "'Cord. 19S6-200J. 1'0< uamplr:...... 64.57 oncI>e> of .....&Il in 19'J'J

•.•• in ,.... %. pon;enlilo. ""'''''''sonlr ~ l'C2n 00' of lOO."O\lkl "" "'I'••;led to uperio"". "'gil.... "";nfoll ........

Due to phrsicallllnJtltion$ allhe Plant's Parshall flume (m.1>:tmutn capacity of 5:>·.\IGD) and the
use of the "'lualiz:nion (EQ) basins. ~'records are not represcnrati\'e of aClUal peak houriy flows.
I'!all! staff estimalCS pc:tk hourly flows in Ihc r:lnge 0(70 10 8O-.\IGD based on influcnt pump
opacity.

i\ summary' of Plmt loadings O\.C!' the period 2001-2003 is pm\'idcd in Table 5-2 (bn:wcry loadings
h""c been excluded from ,h'5 analysis).
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Table 5-2. Raw Wastewater Rows and Loadinr for the Period 2001 to 2003

P...:unnn ,... "'" "'" A'''Ia~

00"
Annwol A,=-s< Rn.' OOD l<>al.lb/d ,.." 1".(;77 ".~ 19.717

AnnualA,~ Rn.' OOD Con<.. mglL ~, = '" 241

Peok .\Ionrh BOD I","",. 1:>/<1 Z3.745 ll..jQ.4 21.llOO 22.&19

Ro~' BOD Con<;.@Pe"" .'t",uh IlOD I","",. mglL '" W 214 '"Ihk Mon'" OOD 1.<»<1. moo'" lull' N>.. J~

I"'ok D*)' BOD 1"""'.1>/.1 ~ """ ".m 54.819

""ok D"l"!l'eok .\1o"'" BOD 1.<»<1 ratio ,..,
'" ' 51 ,~

TI;S

Annual A,=-s< Ro.·TSS I..ood. I>/d n"" 21.656 22.5bll ""'"AnnoalA,~ Rn.. TSSQ>oc.• mgll.. "" '" un m
l"'ok Monm 1'SS Load, ibId 28.718 24.m 27.246 26.9S5
Ito", 1"5& Con<. @1'...k1>lo"mTSSI..o.I.mgll. '" '" '" '"I"'ok .\Ionlb TSS l.ood. momh July "" J~

I'I:ak Daj' TSS 1.oaL 1>/.1 "''''' 100,192 G9,l7Q n,lz.l

l"'ok D.,-/P...k 1>100'" TSS 1..o..J DbO ,~ '"
,,, W

TK.....

AnnwolA,~ Rn.' TKN I..ood. .,/d "." 2,993 '3" 30415

MnwolA,~ R_ll(,'1 Con<..mWI. "" 37.0 ~, J' -0'
Peok .'Ioom TKN 1.<Ud,lb/d ,_m =" 4.679 4.&12

Ro~' 1'K.." wo<.@I'nI<Mon'hTKNI.<;OO.mgll. '" "., U, 59.2

I"''''' .'Ioorh TKN 1..0..J. m,,,,rh J~ "" !."
Peok Doy TKN 1.<»<1. ibId '"'' 3.738 9.a2 '-'"
1"'''' .\Ion"'/Annwol A,,,"'l;< TKN 1o..J ..."" ,~ ,m '.J<> '"lhk Day/I\rok Moon" TKN l<>al .."", ,-" 1.14 "" 1.56

MolUiil A"eng< l"K."/OOD l.ood .."" ." 0.15 ." 0,17

M;xed UqIlOl" T~m""",o'"

M."",,,,,, Momb M...,.ll-"l""" 1'"",1" dog C 14.5 '" 14,9 14.5

Min;mum .'lo<l'" ~liud Uq""" 1'....1'. """,lh "" J~ """'ak .'Ionrh .'li,N h'lwr T.."I'.lit'g C 21.7 220 220 21.9

l'tok .'Ioom M,"cd t.qoor Temp. moolh s., '''' s.,
BOD- &>cbemi<oI o~'9'" dom_
TSS: 1''''''' ""p<ndcd"'*d.
n":N: Tou! Kjl:bld:ohl :";'rogm

On a,·er..ge, the brewery' conmbuted a 110w of about ;;00,000 g:.Ilons per day. 6.000 Ib/day of 1100.
2,00Q Ib/da)" oi"l'SS. and 150 lblda~' of TKJ'\i, In lerms oi 000. this amounted to approxim:l1dy
25 percenl of totall'lant loadings.
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A spcci:d ""3Stcwafer characteriz:orion program \\":1$ carried our to det'erminc the current "".lSTeWaler
dur.tClcnsncs :tnd to collcct sufiicicnlly d<.1<liled data 10 ~-al;br:lte the I3ioWi" bioIogic~l process
SImulator. The ch:lnclCri>:arion and call1>r:nion were pre,-ioosly performed as pan of the 1997
\'\R,\IP. However.;1 w:lS decided Ihal me illlcnsi..." sampling progrAm should be repcmcd and the
."nulato. re-<;"ahbr:orcd since the influCnI w:!slew·are.- charACfCnStics fll.ll' ha,-" changed over the past
5C\-('fl pears, part;".-ularl)' in light of the lJre.,,·cry' clasure in 2003.

The samphng program COl'Slsted of l~ oonse<:uti...: d.l)" of 24-hlX" composite sampks from
sek'Ctcd process SlTeams l>etwcen 1A..'Ccmbcr 10 and 23. 2003. and one day of grab sampling 00
lk.:cmber 12, zuen. The samples were analyzed for a range of channenstlcs. 1\ summa')' IS
pro,'ided on Table ,-3. The full spe<:lrum of samplmg dal:.l. IS mcluded on ApIM'ooix 8.

Table 5-3. Summary ofWastewaler Characlerization Dala, December 2003

Raw Sewag<' Primary Em.....' Sec<>odazy Em""", Mi""d Liqu"," ><AS WAS_.
1227 1230 1210 ..'" ~.~I '"S<>lid.I'<3<_,

TSS(mglL) :us ~, 10.7 '" NA 5.'10-1

\'SS(mglL) ", ,., 9.2 ,., !',A ~.QI2

,= '''' 'U ." "" NA ,~

COD Compon,nrs

COO (rng/L) '" '" 53.2 N,\ N,\ 7.m
>COD (my!.) " ,~ 35.5 " :-.iA NA

f«:OO (mgt!.) Nt\ "" ", Nt\ NA N ....

1lO1) Compo"""I.
BODS (mg/L) '" ,~ '"' 1'01.\ NA No...

.BOOS (mgl!.) NA 37.7 NA NA NA NA

cBOD5(mg/IJ N.... NA " NA NA 1'o1A

COO/BODS 2; " " NA NA N....

l<;i'",&"" ComJlO''''''''
TK.'\i (myL) NA ~, SA NA NA ..,
.TK.'\i (mg/L) NA 2~.9 ., NA N." 1'o1A

NH3-N (mg/I..) NA 2~.3 " NA NA NA

1'03-1' (mg/!.) NA ,., 15.6 1'01.\ NA No...

I'l>ooph...

1~.P(mg/L) NA ~, ~, 1'01.\ NA No...

NA NO! mn'uml. .BOD:;; Solul* IIODS
RJ\S; R<1Um A,ti,-.lW $Iud&" ,TK."': Solul* n.:.'\i
\1i'~ W.... "e,i,·.r<:<! Sludge 1'o1113-N: Ammon.... t"il'r<fl""
\ 'S& Vola'" Swl"'nded SoG.l1 N03-N: Ni,,...... Nil",&""
Q){): <kmi<al0x}xcn D<-m"nd l'CH I' I'h",pha~.. l'bo'(lhorow
.con: SoIublo: COO
fICO\): F;1"m1 ond A",C\.br<:<! COD
IlODSo 5-Daj. U'o<l"'........ O>cj-gen l:)cm....J
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A "ul1ll....,- uf '·~mlliulls fwm dIe d.,.... uAk.-";K-..J ill 1997 O,'''''ary 30 through !'cllllJary 12) ~n· \Vunlt
mentioning. IntluCflt solids han: increased by approximately 30 perrenl (from I H 10 22~ mg/L).
Ilo\\,,,nl.-, mfluent COD ~nd BOD han' c:<perienced only abo.n 10 perrem increase during the Same
period. l ....~ opposmg fone.... apP""ar to be at work. On one hand, increased population and sen'ice
conne<:Dons aTe e>:p«ted to generme increased t"I<:M>s and lo:adings. 1-IO\\'e"er> lhe shutdou·n of the
brewery dlSpropomonatcly loo.,·ercd the IR))) and CO)) loadmgs. ·lhlS would e-:pum whl' me
mcrc:lst' in COD and 000 is only one-Ihird that obscn·t-d for solids loodings. The mixed liquor
solids "a1ues apJ><""f" <{uil" I"",· (aboul 73 percent the .\ILSS cOnCenlrnhon reponed in 1997).
II00ve,.,~r, an operanonal change: during Ihe- sampling period (tuming ",,~ed li'lUOf" channel coarse
bubble dIffuser mL~e-rs off fO combat fooming) is h~c1y to !u,-e ...."Sulled m inoccurate mi."ed li<juor
sampln. !'unher discuss'on of Ihis eficcI is pro\'ided in Chapler 6. \'\'asle sludge is more
concenlr.. fcd rhan before, reflecting a dc<:rcascd """"rage nIle (0.3 fO 0.2 MG D). ·The qualily of Ihe
final cffllll."1 11.15 dl'Tt.Tiurall'\l suTlll.what, with "ftlut"t sulids mure tI",n double tlw 1997
concentrJtion (~.O to 10.7 mg/!.), ,md dllucnt COD Ulcrcased by 89 percent (28.2 to ~3A mg/L).
RC"dd"bly blodcg.-a<bblc sub:!fr..ICS in the priml')· cfIlucm, Ihe en<·rg:,· SOUrCe for pbO$l'halc
remo"ing. and floc·fonning organisms. has de<:re...ed by Zl percent (58.6 fO H.O mg/L). n"leering
Iln-·....<-ry shutdown.

While the Plant W<l5 op<:raling In co,wenuOflal mode during both dLlracteri?,anons periods. a
comidcrJ.blc amount of phosphat<·l":mol-a! was occurring during th<'" 1997 study (d<'<:=<," irorn 3.~

to 0.5 mg/L 1)(;1\\ ......... primary et}lu(:fll and tinal eftluenl). Phosphate rcmo>·al. whIch aC15 ro incr<:asc
Ihe amount of inen solids in the S}'St<'Tll. would help e-:pbm some oflhe difference in mIXed liquor
\-$$/T$.5 ratio.



CHAPTER 6

FWW AND LOADING PROJEcnONS

Ao:ur:lte tlow and loading projections arc essential to an)' assessment of treatment phnt c:lpacity.
These projections w,ll help to demons mile when. o,'er the ""'ent)'-ycar planning C)'Ck. '':UlOUS

clements "'ithin th" In'atmcnt plant will reach thf'ir operational cdpacities. Flow 3Ild loodings
projecnons are huilt upon rhn:c kCJ' clementS;

• :\nal)'sis ofhistork'altlo,,:s and Iwdings fUOrdcd at the trt:at'ncnt plant.
• ProjC'Ctioru< of populanon and/or commnciaJ gTOwrh within i:J>(' scn'icc aRa.

• Anal)'sis of m"ironmcnl:ll factor.;. su(h 'IS pre<:ipitanon. which nul' (onmbo.ne to
w3stewaTl'1' tlow.

'Ihs Ck'l'''T discuSS('S how t"'.teh or Ihl'Se dCll"'~lls "".<$ USl-U 10 gt:lIlTdlc " Sl.'1 ...f p....Jecli..."s
cOI'enng me span of rins project.

WASTEWATER GENERATION RATE PROFILES

By assignu'S per capita \\~lSreu':llergen.eration rales to a population, tlO\1'S and loadings can be
projc(lcd hI' combllllllfl: popull.l1on projectIOns ,,~m l'Stimates of fuNre SC\\'erin~an--AS.
\VastC\1o'ater generAtion r,'tC$ rctlcct the wastlwater ~ner:,tcdby indil·KJuals on a daily lrASis. and
docs not include any i1Ia.nnce for rainf.1ll. Slonm''at<:r. groun<hlwer. or Olher sources. These r,lIes
represent a base ,10"". independent of season or climare. J'et following a dear diurnal and ,,'ttkl)'
p;l11(TIl tied to communit), characteristics.

A set of ""'SlCwater gooerdtion rdtc ptotiles Wl'TC generated uslllg infomution from the 1998
Wlt,\IP. l>ased upon an analysis of drinking wdter use. and obser,ed flows at the treatment plam
and mon'tors located throughout the l..orr S)'Stem. "Il,csc rates arc C1lihratcd on a yeany basis as
part of LOTI's Cap,rd! Imp<ow:mcnts Program (CII'). For the ZOO} CII'. rl'Sults of a system-wide
flow reductio,," progrdm were int<."grdred into the profile. Since then. the prot,les ha,'e been fuNhe.
calibrated based upon 110'\'"5 obscn·cd at lhe treannent planl, A summary of the: results is rro"idcd
III Table 6-1.

Table 6-1. Summary of WIT Wastew'lIer Generation Rale ProlJ.Ie1i, 1997-ZOO3
(gaUons per capila day, gped)

~ O~'tllpja Tum"",e. Emp~n>en'

1995-~C[P "" 85,3 72.8 .W
2003 CIP MO 810 (,9.0 '":».XIl)n~k"'l\ \li'_< A~"J~" '" 59.0 '" 29.3

- '0 :ooor. ,,5(ll'M C> 15'.... LOITBodd ..... T..._PIo.....-. _'.500""- FA<...... """ F_r,o.po..o """'_.-.-
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Protiles dcri,-ed from the 2003 drinking W:lter analrsis vary from the other profiles. particuWir for
the Cit}' of Ol)'mpia. Unable 10 explain what l-aused the rcdocriort. a COIISen"ri,"e approach usmg
The 2003 Cll' ,,,lues was faH>rc<!. ·lne .... te profiln were calibraTed against 110\\'s observed aT rhe
m:armcnT planr, \".ith some a1k",,"ance gi"en TO the drinking warer stl.JdJ'- and rhe fOllowing ser of
profIles ,,'crc used 10 cOllduct the Pbnl asscssmcnr (rable 6-2).

Table 6-2 CUrTCfll WIT WastCVo'llter Generation Rate Profiles

Ol)...pia

11""

"

Tumwa'er

POPULATION AND SERVICE AREA PROJECt'IONS

\Vhen the gcnemllon rdTe profiles in Tal,!c 6 2 arc combined ",th popuLorion csnmates and
csrimaTcs of service :JrC"d, they an be lJS<'d TO cakuLate Ix.se s:mital)' ,10\\"" Populanon projecnons
are published by the ·Inur<ton Count}' Regional I>!anning Council (llU'C) for ;-j=r imen-:tls.
These are updated n:gularly in conjunction with regional municipal gQvC1T\ments. I-OT[ SCt'\"ce
ar.,.d maps an.' updated ann""Uy by statY from Ol)mpia. Lace)', and Tumwa,er as pan of I-OTI"s
ell'dfort. SP;lriai reprl'Scntltion of the population projl'l-tionS :lnd Sl'niCC :In.':I:ire prmidl'<i on
Figures 6-1 through 64.

"The timtng fo.- expansion of the sen"ice area with,n the Urban Growth .\Ianagemem Arl':l (CGIII1\)
is based on IOCII J lcalth DepartmenT mICro for ma-,<imum density of on-siTe treaoncnr.. l'opubtkm
and employment proicctions for the entire scnicc area arc prescntl-d in Table 6-3. Employment
projections arc gcrtlT.lted by the State OffICe of FmanLial Management (01'/11) and submined to
the TlU"C foc distribution in the Coontr in accoNanee with local Comprchensi\"C Generol1l'Lms,

\~'hile population and cmplOl'menT forecasts are useful in delemlining the base sanitMy tlow.
h,stQnc-..J flow ,bt:l plus prcc'p't:lllon records are requ,red 10 pred,cT ,,"'S'C\\'ater ilows at the
trearmtnt pbnr. A'"~ge annual. ]>C:'I.: month, and '-arioos season:.l fk"v projec:nons dl']'COd upon
an accul".\!c model of system inrlow and infiltration (1&1).

, '0 ooסס: ,,5(l!'M 0. 15,... LOITBodd ..... T..._PIo"' ...-. _·.500p-..- FA<..... """ F_r,o.po..o """'_.......-



Figure (j-I. LOTIystem Populatioo DeD$jty,. 2005
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igure 6~2. LOTI .:Kisling ,er'ce Area) 2004
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Figure (j-3.LOTT Y tem Pro,jeCled Populatioo Density,. 2025
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2004 service Area

Service Area Expansion

Figure64.W Projected· ervioe Mea,. 20Q:5
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Table 6-3. LOrr Residential Population and E....ploym.cnt ProjCClions

~..,~d

R...iden,i:tl R...ide,,,i:tl Sc"..,~d

Yu, Popula,ion Popularion Emp~'U. Emp~..,...

"'" IH.l41 U:uh 101.191 80.765

"'" l45.m 91.413 ''''''' "-'"'- 130.~ %M7 tQ.l,3}.1
~'""

"'" 155.666 '""" 1((,.z(IJ 67.on
"". 1(,(I.'XIa It 1.-1-1(, 107..87.l 89.497

""" 165.%1 119.3J9 ,"'-'" 91.8ll

%" 171.002 127.2(>5 111.215 ')3564

%" 174.435 131.100 112,S84 "'":lOll ITI,867 ''''''' 114.5>1 97,417

~" 181.:109 142.087 116,2..'>7 '.19.697

%" 184.742 147.'l\l6 117.Jl'.l6 101.'nl3

:lO15 188.175 1>1.179 119,5(.(; 105..JOO

%" 191.378 162.142 121.235 1()?.Q21

~" 194.588 167.689 12;2.9013 111.314

%" 197.791) 172.'.1C16 12.j.5n 1l}.519

~" 200m2 lTI.111 126.!41 115,691

~" :!04. \94 ",... 121.916 117,561

2021 :m.u.o ''''''' 129,589 119.414

2022 210.318 186.219 l}1,259 121,271

~" 213.376 188.912 132,.928 123.137

~~ 21(,,434 191,617 134.5'J7 125,010

20S 219.501 ,~--'" 1J6..2X1 ,-
a.1ed UJ'OO ».)3 po:>puUooo ,kn,,,)" I'fOIC<lIORI P"O.-.Jcd 1»' the

lbutlton ~llion:01l'bnfUngC<>uncil nRl'C) md ••lim.... of
oe_·...d -"'fUII- .ubm;,1<d 1»' >he C .... ofOljmpoa,1...'."j".
and ,.""'...~,

INfLOW AND INFILTRATION

6-7

In 199-1. an 1&1 Stud)' c\,dua,ed mr,ltr.tnon and mtlow in ,he LO'lT scronce area br dividIng the
:tr'ea into discrete """'''age drainage b""ins (sewer OOsio.) and quantifring the 1&1 from ""eh oo.i".
The 1994 1&1 Study. along ",;m a""lrses perfonncd during rhe 1')<)8 \'I:'R.\IP. ser"I'Cd as the basIS of
1&1 projections throughoul ,he sen'ice area. Frotn ,his wort. an 1&1 model has bcr:n dC\'doped '0
""ticiparc ehang<.'S in 1&1 over time and relating to prt-'CipicHion e'-~>nts. SmITing in 2003. LOTI
,mpk'lTll'nted a 7-l'ear intilrrnrion and mflo,,, progr:.Im to connnually monitor infiltration IDd int10w
m each of rhe 63 Il'lSlns in the LOTI' sen-icc ilrca (Figure 6 j). Dam from the firs' YCilr or this
effoIT h.,-e been imported ;11I0 the CXIsnng modeI,:and all flow and loo.dmg proje<:tions in mlS
document ,,:f1cc, me tllW dam.

, 10 ooסס: ,,5(l!'M 0. 15'.... LOITBodd ..... T..._PIo.....-. _'.500""- FA<..... 1'100 F_r,o.po..o """'_.-.-
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The 1&1 model consists of """0 , .rts. he firs part r fl ts the current xtents f the LOTI
s n ic are . Analysis of histori <1tlO' Sl! thl tlt along ith preci, itacion records are us d t
stimat the ystem's r p nse to rainfall ev nts. One the mod I is ealibra d 1 ng-t rm

pr 'cipitati n r :cord: ar . u. cd to g ncr-.atc ri k-bl. cd 1&1 projcctjon . If 3 mod 'rat· . tonn during
th pt;:ri d f rt;:cord pc duc~d a celTain amount of 1&1, th. modd can, r Jeetwhat a much hug r
torm perhaps a . torm that OC<::urs ,just nee in one-hundred years would gene teo

"h s'cond I art the 1&1 mod 1is I ,I g'n rated in ar.l to b . s ' 'r d. In g '0 ··ral. n "'. pip'
ar xpected to contribute much less & to a syst III than older pip r this reas n ne\ pip
1&1 aUoean ns.r gcn mil much l\f than those d ri'l...ed from ttl Co'\isring system. Based on
pre iou tt ' an 1&1 rate f 0.042 gallo ls/inch-di- m ·ter-mil· ~dm) I er nc\: custom r is
assumed for new sewered ~ reas, A 5ummafJr of 1&1 v lues c rresp ndin to number of different
:werngln I eriod , is pro jd d in' . bIe 6-4,
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Table 64. Summary of LOTI S)-Slem 1&1

ExiSlingSe,,~ Nt... $e.."(:,e<!~l,- Are. 1&1 (MGD) 1&1 (B:"'/d.y/i<lm~

Annw'AnnU>l " '"Ih.... D<j' \('ClIha-' U ..,
A,·t"'f'll' \'( '" \'(·••d","> " ""to- ~'t'" Pool: ~Ioo>m 12.0 <00

10-Yt'" Pool: Ooy 35.0 1.6?3

10- ~'nor' l'<:1k 11ou, 52.0 "m
'"""'"' no "'""""". " ..,
100~'t"'I'ook Sum""" .~Ioo>m " '"'
1. ID.\I - n>ch-dooon.""-m.... 1h" ...fns 10 tho ....-n>' of ..~"(:, P'P'" ,n

tho .t~t.m. <oiI:llIatt<l b)' mul""lyinS .... Iongrh of "'" pipe ttt milo> by tho
d"""""" of l"P"" ;""ho>.

2. A.p'iI ,h""'llh 00:I0I>o,.
J, "'",,,,mbo< througft M.n:h.
4. 10-1u, ",rum period. Rd~n '0 10 prn:...., chonc:. of ,hi. much 1&1 ~';th", :Ill)"

&P'= lU'.
,. Juno thOOllglJ Soptornb.,.
6. April M"}·. 00:",.,.,..

ENTITLEJ',IENTS

6·'

Ily agreement. there are two large uscrs who ha'"e had preferential aecess TO system capaciTy
(entirlemenT). '!1l(:se incluck Ihe fom>cr" Ol)"mpia Bl'I.",,'e'l' aoo 'n'e En:rgn:en Stile College:
(I1"::sq. 11,c IJl'I.Wl't')' l"t."dSl'tl UJ~rariuTls in 2003. and lIldudl'l.! a pro'~siun in its Sl.'ttJcmcnT th,lt IlU
future occupant ml)' use rhe SIre as a brewery. WiTh the closure of the brew(1)'. Ihe flow
enmlcmem has been remon:d. and an)" future occupant woukllx: requtred to p"~r annual
wasrev...rer fees like an)' orher-customer. However. rhe l..Drr Alliance has agreed Thar an)' future
OCCUp:tnT of rhe .ire woold nol h:n"e to pay initial connl"Ction fces up 10 I-mgel. lhc TESC
enrirlement remains acri,'c, \\;m currenr tlow amounTing 10 appr%imard)' 17';,000 gallons per day.
:I fr:lctiOll of it:; toral cntitlCfTll'ftt of 1.167 mgd.

FLOW PROJECfIONS

Using the gcncr.l1ion f:llC profrlcs in Table 6-2. the service popularion projections m Tablc 6-3, and
the eSUmlln oi 1&1 in Table 6--4. flow projections werc determincd for thc L01T Sysll-m. Tablc
6-'; eOIlf:lllls rhe complete seT of How proje<;tions. including fhose associated with common
statistical return frequencies and w;rh return frequencies comml~'Sur,\fe \\";lh lhe Cl<isring and
proposed 1'!I'J)CS pennit conditions.

, 10 ooסס: 1,5(ll'M C> 15'... LOITBodd ..... T..._PIo.....-. _·.500"-..- FA<..... """ F_r,o.po..o """'_.......-
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Table 6-5. LQrf System Flow Projections, 2~-2025 (MGD)

u... S.. "'I Ro bos. .,1< It &" .m"""'.•"Iud<, .. j flo or r",..,
2. A,""""" '\""uol" ""'tllg< flo.· 0"" ,h••n';", j"'''
3- 1(1.Y... Puk '\\onlh " rhe,. i,. 10 p,,,,;e," ~h."c. oh., • "'onlhll' """'S" flow of ,hi, Ie,''''\ or higher .·""kJ occu, in rhe gi '"tn j .....

-1, I(1.Y••r l'eol: D.y ",h i,. 10 pe=n, chnnc. ,h.,. d"'y """'15" tJo".. of,h;, Ie,..\ 0' higher ......,kJ oe<:U' in ,h. gi'"" j ......

5. I(1.Y•., P••k 11"",,, ,h i,. 10 pe=",ch.nc. ,h..." houdr """'S" ao.,. of ,h;,Ie,,,,\ 0' higJ>e',.-o"kJ ocru' i" ,he gi,,,n r"'"
6. A'''rag< D~' W.ath.,,, ,,·.mS" 60-<.. "'.. , th" period from Aprillhroo#l CklObe,.
7. A,'.",&" ,,".t \~'."h.," """'15" 1\0..' "'.. ' ,he period fi-on' N",'embe, ohrough ~I.«h

IS- Sum"'., " "'.....g<: _. o,~, !he perio<l rron, Ju'" ,hrough :5epl<mb.,.
9, Summe' I().Y,,>< Pcol:" rhe... ,j. 10 pen:cur eh""", rh", tbe 'ummer (lune through Sep'ember) "''''''CC Ao..' •.-ouId.r th,j bod Or high<
10, Shoulder" ",'eN15" flo..' for .~pril. ~1'j".1i!1d Ocrobor
11, Should<, 1(1.Y.... 1'.01: " rhe,. ;,. 10 pe«e"t ch.""" th., rhe 'hould<' (April, M'r. Ocro/>e') ....~ ao.,......uld .. this 1e,..10' highe'

,.. I{l-Ye.r I{l-Ye.r 10·Ye.r A'''rnge Summer
S:>rtir:uy A'~l\1ge ,,,' ,,,' ,,,' A'~l\1ge Dry Wer Summer' I{l-Ye~'

Year FLov.· Annual M<>n'h D., Hour Wea'lta' Wea,her' A,,,,,,p ,<~

""" 9.16 12.16 21. 16 44,16 61. 16 10..16 14,16 9,74 11.16

,." 9.57 12.63 21.71 -1-1,95 ~~ 10.91 14,65 lQ,(l6 ll..l9

""" ,m "'" " o· 45,74 6159 11.35 15.14 lQ,49 11.93,-,

"'" lQ,;o J3.67 22,94 -l6.n 65,12 Il.~ 15.75 lQ,91 12.37

""" 11.12 IU8 23,76 41,94 ~" 12.57 16.48 11.44 12.92

,." 11.73 15.07 2458 4913 ~~ 13.23 1721 1208 13-59

M' 12.29 15.71 25,34 SO o· '70.59 13.83 17,88 12,71 14.25.~

wn 12.6-1 16-11 2581 5093 7163 14.22 "'" 1329 14.86

2012 13.00 16-51 26,27 51.59 7265 14.59 18.72 1366 15.24

"" B..I7 17.04 26,90 52,;0 74.Q.1 1;.10 19,28 14,02 15.62

"" 13.91 IH-1 2H9 5.135 75-35 15.58 19110 14.51 16-13

2015 14..15 lIU5 ZSl9 5436 ,,~ 16.16 "" 1497 16-61

M' 15,11 ".. Z'JO.J ~S7 78.n 16.86 21.21) ISSJ 17.18

"" 1555 19.38 2963 5(,41 8002 17.33 2172 1620 17.88

"" 15,% 19.85 30,17 57.W 81.23 17.78 22.22 16,65 ,,,.
"" 16,35 20.29 30,69 57,94 8235 18.20 22.68 17,08 ,,,.,
"" 16.63 20.59 "'" 58.44 83.10 18..19 "" 17.-18 19.22

W21 16,87 ,,,. 31,35 58,87 8315 18.75 23.28 17.77 19.51

2022 \7, II 21.13 31.66 59,XI ~" 1'1.01 23.56 18,02 19.77

2023 1736 2l-.JO 3197 59 7-1 850; 19.27 23.8-1 1826 20.03

"U 1760 21.68 3229 60 18 8571 19.53 2-112 1852 20.29
,,~ 1/,8, 21.'J:> J:::,W W,w. !l<I.3/ 1'J./'J :l4,41 18./1 ~",

" .- • ., ,
" , •,n • ;nfi\ "



LOAD PROJECTIONS

Chapter 6-Flow aoo Loading Projl..:tionS 6·11

Loading projtttions arc dC'·c1opcd simibrl)· to tlow projtttions lls;nggeneMion raTe profiles for
Io:tdings. l'er·c'pita IJOD aoo TSS production profik.. were calibrated against loadings measured
al The m':I.ttnent planT o,-er the period 2002-2003 (fable 6-6). Pbnt loadings were \1djustoo to
XCOUnt for thc n::mo,d.! of the bn;wcry (rabk 6-7).

Table 6-6. LOIT Wastewater Loading Profiles (lb per capila/employee day)

Ruide..';a1

Ibfcap;.a/<b)·

BOD TSS

Empl<:>ym<-'"
lbfcmplo)-eef<by

OOD TSS

O.HO ",,, """ 0.130

Using the population. employment. and 5eI'.'ice are:t expansion estimates and me proliles in Table
6-6••he following ",. of lo:oding c.';ma.cs w,,~ prcp:orcd.

Table 6-7. ProjeCled Loadings (Annual Aver.agc), LOIT S)'Slem. 2(I(M.2025

Year BOD (lbfday) TSS (lbjdil)')

"" ZI,2IS ll.872

,." ZI.'193 "",
"'" :!2.971 U,761

"'" 21.951 25.815

". 15.157 27.112

"" ""'" ""'"
~" ""'" 30.189

~" Z9.322 """:!(I12 30.1113 32.513

~" 31J.l)2 33.427

~" 32,1M )4Ml

~" 33,231 35.M

~"
:>-1,545 37,105

~" J("115 :JS)I~5

~.. 37.176 ,@%

~" J8, Ull 41.117

~~ 39.\23 42.13l

~" 39.m 42.858

3)22 ""," H,512

~~ 41m2 HI(,(i

~u 41.(.22 44.824

:!(I25 4' '35 45.484

• '0 :0000 ,,5(l!'M C> 15'.... LOITBodd ..... T..._Plo.....-. _'.IOOp-..- FA<..... """ F_r,o.po..o """'_.-.-
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Bas.~ n r '\1 iC\v f histo rieal r c rds, th . Plant I ad ings d n t f, 11 \ a d'ar seas nal patt 'm, nd
peak loadings may ccu r t anytime thr ughout th y~ r (Figu r 6-6), TIl m nthi. vari" bility in
th bserved av " Ioadin api r ached 40 ere nt nd ft n ranged fr III 3 to 15 I ere nt, or
th :ap 'it) ass sm nt it is imp rtmt to not 'lind f'i stima1'c 1'h PI nt loadings in 1'h mod 1. Th
load pro; 'eti ns mod -·1 utpu annual av 'll g loadings, \vhich must b-" dju d 'lIsinga "m ximum
month" correction. ~inc m.a..ximum m nth D and I ~ ~ loads ar~ equally lik Iy t occur in
summ"r winter, or spring th maximum month correai n will be applied for all mod I nditi .n'.

Figure 6-().

... ... N N N S N ~
I"') I"') I"')

~
I"')

~q
~

0
~

q q q q q q
c- C ~ '5 0- ~ C '>, ::> 0-
dll til [1iJ [1il -:I (lJ III III III -:I (lJ

W Z ....., ::E ~ (/) z , ::E ~ (/) z

verage Loadings ,ecorded at LO Plant) 2001-2003
(Bre ry Load _.dud d)

P ak month multipli' rs.~ r BO and' loads based n the 200 to 200 ,da
T~lble 6- '. B" ~ d on this d I, ~ fixed multipli 'r of 1.20 i .. ppli to 13 0 and
modeling sc n~ rios.

Table 6-8. Pea:ko~ubl Loadings, 2001--2003, Comparison idl A erag:c Anl1ual Val s
(Bre· ery Loads eluded)

BOD (Ibid) Multiplier! (Jb/d) Mu]tjpllier!

2 ,7"0; 1.2.61 Jul 2 ,718 1.212

ember 22 1.1 9 December U,9 1.154

2J 80() 1,056 Janullf r 27,2-16 1.207

1.152 U91



CHAPTER 7

PRIMARY SEDIMENTATION TANK EVAWATION

1llc oI~e<;:riveof me anal)"slS W::IS 10 e,-.<Iuale Ihe pertOlTlunee of Ihe primary .cdimeo.urion tlnk!; al
Ihe LOTf plant and dNcnrllllC Iheir capacilY. Setthng te!;ts were conducted in me tidd dunng Ihe
period Fcbrua,)' 4-6. 2004. and during a simulated moderalc storm ncot On Fcbrua,)' 26. 201H, An
an.<lys", of hiotorical plant dlla over the I"'riod 200 1-2003 wa:I used to d""'e1op a sedimentlhon
tank rt)()dcL

The Budd Inlet Trelfmenl Plant h"S a IOtll oi ",,"en prim,')' sedimemal'ion Tanks. These an:
rccmnguL"IC-<:Q\'ercd b~ins ",-jm chain and flight coIlc<:tors ronnin& along me b«rom of each Tank.
..::....:h wsifl IS 8.0·it in lkpth. 14-ft wide. and 125-ft lunK '1111: sl..li"Il~'t~ri()f\ t.lllks \\'l'f"t:
constructed III 1952. and expanded in 1983. In 1997. LOTI" stiff replaced thc Ilights. scrapers, and
ch"",s, and upgraded rhe sysl<'fTl drivers.

SE1TLJNG AND FWCCUu..T1QN TESTS

Settling and flocculation tests were COnducled In February 2QO.l. to:t.'lSeSS non-settleable solids and
""TIling polenlial. and also 10 "crify t1O\\' distribution across me aeti"e 'rains, These tests
dm>oltStrared thar und•..- nOTT1l:l1 wet w{',"her condil'ions m{' sedimcnction tanks remo,-al rate was
clost 10 ide"al settling, and flow WAS evenly distributed h<::tween the active trains. lltese t<:::sts also
dcrnollStr.l.1cd a polential for mcreascd f:'flicicnC}' n.1 mechanIcal t1occubrioll. The results of These
....millg anti fl"'''~lbnnn ""'''' a..... rm,·"W in T"hlo- 7_1

Table 7-1. SeUling and Flocculalion T«ls CondUCled at LOTI Plant Primary
Scdimentalion Tanks February 2004

.... Feb 5-Feb !>-Feb "kan

1'nm"')·lnn.....' TSS (mg/!) ~1 18-1~ 375..8 ...,
I'nm",)' Em..... ' TSS (mg/!) 59,3 61.-1 l15..t '"Pnm~' Inn.....' TSS (mg/!) alttr 30m... kleol Stttl.,g ... 63.2 .... ",
l>,-Un",)· Inn.....' TSS (mgt!) alttr 30 min, l'loccul.Do<t + 30

39,0 '<>0 -11.7 -122
nun. Stttlinil

Pc«..., R'm"'..... Prima<J Srdimrnt.1ioo T:onh 7U "" "., '<U
PcI'C<n' R'''''''..... Stnl;"g O<I~. 629 ".• "" 71,0

r,<"""" Rem","'. FIoc,ulo_ • s.:nling '" '"
,.,

'"Pnm"J Innu,,,, Hoo.' lUt< (MCD) '" 126 13.2 '"
Suriace o..,.,Ao.' JUI<: (wd/ft2) 152-1 1197 l:ill B"

J\ storm e\"enl '''''s simulaled on Febroary U•.~. '0 l"\'a1uale surface o"crllo\\' ra'e (SOH.)
limil:tnons. 1'10\\' "'':IS s.equcsu:..-cd in the l'l"m equa!izanon boAS"", and then rcle:osed through me
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prim~rics o"er the course of ""0 hours. ,\Ithough Plant flow W1lS 'll::lli}' doubled from its lMseline
(IU a "alut: uf U-~tGD.with au SOIl. ....f 2,}(l() gjx.l/ft'), nu "igu;fi~-arl1SOil. li"omti....ll "'"AS
OOsCT'\·ed. Solids remo'"31 during the simulated f:\'e11l "'",IS 78 perren! (rdW influent TSS was .....6
mglQ.

ANALYSIS OF PLANT HISTORICAL DATA

To ~'!;mblish a relationship bet,'..een influent solids eone~~lI... tion and rert>O\"31 cffIClenl,·. d""e rcars
of prim:lf)' inlluClll and cfllocnt dar,. were plolled. "curw-iitto these rum produced the following
result:

E= E". e."pl(-bn'SS..)-c·SOR)1

\X'I'erc

E = Solids rcm<)\"31 efi;ocnc}'

F = Maximum n.'1·r,o,'al cfliciellCJ' = 0.%0-b = 102.76 mglL, = 2.66c-'ft'/gpd

TSS.. = Primal)' ,"flum! TSS (mg/L)

SOR = Surface o\"erllow ...lIe (gpd/fr')

This rebbOnship, along with the Plant dati. is plolled On Figure 7-1.
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90,..--------------------------------------,

...'. " BOO !IJdIlt2

~~~~~~~~~===~ SOf'l -16011 gJ!dfft2
• 2400 gpI1Ilt2

............................................................................

GO

E= Eo _- [(-bfT _~ -c-SORll

20 --------- ------- --- ----- --- ----- --- ----- ------- -------- ---- ---- ---- ---- ----- - Where E., = 0.960
b = 1027 mgJl
c '" 2,66e-5 21gp

10 ----------------.- ---- ---.- ---- ---.- ---- ---.- --------------------------.. ---. ---.. ---. ---.. ---. ---.. -----------------------

700 800

fficiency at Various
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R. w TSS Img'LI

Figure 7-1. Relationsbip Between Primary Influent TSS and Removal
W'face Overflow Ra.ces) LOTT Plant; 2001-2003.

'he rehtionship plotted in l·'igure 7-1 indic:ues that primary sedim nation mk efflc1enci mol'
dCI nd nt ul n olids c nc ntration tllan up n Row, Irilling th urfac Q\;erRow rat . fr m 8
to 24-0 .cliff has v "ry little impact on th remo "'II efficiency. fh is was reRected in th " simulated
storm event dat~ wh re excellent r moval (78 percent) was observed in the face of relatively high
fI w (su rfaee 0\' crAm: mt of 2286 gpdI ftJ and high influen t .I cone ntr'lt!on,

PHYICAL ASSI~SSM TOFPRIMAR D E TATION Y T M

The primal'Y sedimentation basin wer c nstmcted in '19 2, ver a -y ar tim p" -iod th
corrosive emrironment inside the PrimalJ edimenmtion uilding has systematically degraded the
int . ity 0 th ~b:"Ucture (nd m ch"mic( 1eI m nts th rein. Lvi ny tructurnl lemen hw been in
regular senrice for ver ~O y rs. TIl l"isk 0 c tastrophic failure f som or all of these e1em nts is
sugg ted 1'1 be within 5 t 10 ye rs and m ny of the structures no longer meet 1 cal eismie e de,

otler t in se' ral reas has deteriorated sin r b r (\. hich h~s ~ rrod d) ~nd sp Iling
concrete!e.x pos00 aggregdte can b 000 [i,-T d at d1 ffluent launders, nk \ ails pipe gallery and
tJl building n I sur. In ~ ddition n'luch of tl'l m chanica! uipn"l! nt is no 1 ng r m, nufacrur d
~nd r 'quir ,th· maintenanc ' ,mff t machine th 'ir wn re I,c'm ·ntar. \ 'ral m :eh' nk' I
Jements must be s rviced Or maintained fr quently t r main in :l,"ice. h chain and Aight uni

ha- filed Md requit: r plae Ine It. '.'h odor contrl C n no I ng r be o[ rated effect! ely.
~:v al tanks are c acked and leak I rimar)' emu "nt to the Iant st rm drain (this c b, '~u lIy
obsenTd as surface b ils at high fl ws) and could r~sult in an 0' rflow e\Tent if it w re to fail.

6/'K>/20CJ6 2:06 I'M - :\25lJ.4 L -IT Budd 1111cl TrcaLrl1Cl'l P1Jl11l la'l r Pl'1J,\500 Prep.ar'<: 1<'l<~llillC~ Pl'1J,\Fn",I\Chapl r Prnl1'uy Sed T~nk.doc
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'The fbw p.lltern ,,~thin the l'rimary Sc:dimtntation IJ.llilding presents a challenge. Flow enters the
lJuildi"g ",,<.I irnnoe<lialdy i. JMSs.:d through a 1';<.,;11,,11 Flun",. 11,,, 1'".,;h,,11 Flum" rJi>d,,,'K"!' i"ru a

90 degree bend feeding the basins. The bend oo-,"TlStream of the Parshall Flume limits the accumC)'
of flow mt.'aSurcmcm in the flume "bove approxmuldy 55 MGD and Crt'aICS an unstable hydll1Ulic
,low pattern. Al nrnes, 1'1:.111 staff are f"e<ju;re<! to sandbag and counterweight the channel sections
10 assure the wastcw::Iter dlX:' nO! Q\"crtup Ihe channel. Th" also results In tmproper distribution to
Ihe ""l,,",dual sC(hmcnt:lIlon r:mks and hmn. !TC3tment cffC\:!l,·cncss.

In U"m", of hydraulic<. th" prinury s.edi""""tatKm basin< an.'" ""posed to ""lremel)' high surfuc<
oW'rflou' !':lICS during stonn cn:llts. The currem peal: hour flow projection (62 "'GD. from
Chaplt.'r 6) equatcs 10 all SOR O\"<:r 5,000 gpd/fr ulm all 7 pmnary lY.lSms;n SerneC. Hy 2025.
pe:.k SORs arc pro;ecIOO in the 6,000 10 7,000 gpd/fr' range, dq"'nding on the amO,mt of A"'\l
di"trto::d to S<ltdlile trealment pbnts. 1I,·dr.tulie modeling oi lhe treatmenl planl has pointed to Ihe
pr"nal")' scdimencnion r.lllU all the key hrdrauhe boflkneek, u~th flooding modeled at tlOl1'5 h'gher
Ihall 72 MGD.

Finall)·. the ,\lCC is locatt-d ,n a c1assitOcd space and docs nOt meel currenl electrical code. In

addirion. the I\ICC is below I"" maximum ,,"a leT surface elC\-:lhon in Ihe building and could
1><J1~~'IJalIJ' 11"""1.,,,{'o: it is ".,-.or tI'e d;"l"o"I;""" deOl"d 1J ....~,llVlI~"'1 ~bv\e.

TIle primal)' c1ariflen ser"e:t'l a erilicallI'e:ltmcm.rep 11l the pnx",s, panieularly wilh respecl 10

Ihe I lighlj' Man;Jged Phn and w;Ih Ihe addition of "'tellite II'e:Ilmcnt plants to the Sj'stcm. The
rerum solids from Ih" ulCllite plants will have high fuctions of p:lrticubte BOD \1'hieh are best
rnnovo::d in the primaries. Consequently, failure of this process d"mffil can be ~':tl:lslTOphic to the
LOTf Alliance. Toc nisritJg units al:lO bck flexibibt}' should Ih" LOTI' Alliance clcrt to mhanc"
prim,,')' ~""'im,"":"......, fM """",pI", ,hr..'ugh ,.h"""".1 acld",..,n.



CHAPTERS

BIOLOGICAL PROCESS MODEL CAUBRATION

BACKGROUND

A biologocal process moddlS necessar), to rest the (X'rtormancr of d'e trC'dtmcnt plant and assess
the risks of d,ffert'flt op<.T.lDng schcmes. A numencal model e...blcs LOT1' to s,mulate qx-r~ring

conditions ",rhoul creanng a failurc coodllLon, 1-IO\\'c"er, pnor-tO us,ng an)' s'mulanon model. 11

must be C.JIibmted 10 assure 11 reprtosents me actu:.ll syslt'm response.

The four-srngc nitrogen f'l:fllO'-aI pf'C>CeSS at the LOTI' plan! was Slfnulated usmg the Bio\X"1fI
simulator. oc,'elopcd bJ' ErwiroSim Associates of Aamborougt>. Ont:\rio. ea'l.lda. Bio""ln is based
upon Inu:rnarional \X'atcr Association Acri,.,.tt-d Sludge "-Iodd >-10. I modif,t-d lOr biological
phosphorus rcmo\-aJ. It is a PC-based simulator rhat uses II scncs of mechamstie and empirical
models to repre'ent flUtCrialrr.•",fonnanon, "nd poIlu~Ant rcrno,."l in borh the lIquid "nd solid
srreams of a wASt"""tcr trt:almetlt faei]'')·. I r enables the user to simulatc t~lrbon:K:eous oxidation,
nitrif'<::Ition, denlltifl<::l1ion. and enhanced biological phosphorus remo,-aJ.

The 13io\X"ln model. first constnJCl(~1 as p;>rt of the 1998 LOTI' WRMP. ''"AS re-e.tlibr:tted for thc
current Plant operJtion using the [ku11n1-100J s:lmpling Wt:I discussed in Ch:lpter S. DUling
the sampling period. thc secondll)' system w1lS operaring in acftV:ltcd sludge (non'nutricm removal)
mode. Under this mode of <>per.Irion. pnmM)' effluent is roulcd dircctl)· to the l'irstl\erAftOn
Basin. from which rhe mixed Ioquor then 110ws S1r.Jlght to the secondary cbrifll'n. 'The First
Anoxic Basin. Second Anoxic Basin and Fin~1 Acrnnon Bas,ns Well: nol in sen·icc. and then: \\"lS

110 intcmal mi~cd liquor retum. ']1'e tOTI' Plant was designed to opcr.ltC In aeti"atcd sludgt'
mode during the wet "'l'"dlher periods. when nitrogen remOl-ai was nor required. Ilowevef. (he
Plalll It.ll> 31 times continued to op<:r,l1c in nitrogen removal mode during rhc wet wcather period
",th ~ I",,-er imcmal mixed liquor rt:LTde rdte to mOre l'"ASily tr~nsirion to nutrient remo,-.I.

APPROACH

As the tirsl step of the calibr.ltioll process. an inert suspended solids (IS$) mass balancc "'as

performed around both the scrondary sYStCm and the sccoodal)' darihcrs, ISS is thc difference
betwecn lot.II suspended solids (l"SS) and ,-olarik suspended solids (\"55), It is used as the
",fL'rence !"U"',mCtc< In solids b:o]:rnccs for bioJ08'c:ol SySlCrn$:OS it re.-n:unS unclunged lhrougb the
process (unk",s biologx:al phosphorus remO\-al is pr:!criced). A TSS oc \"SS mass balance can be
performed around rhe secon!bry' daritiers if no biological rea<:lion rakes place inside the d:uiticl>;
that would resulr ,n tlcstructton or generation of solids, lDTf operations confinncd both
conditions were ffiCl. ISS mass balances an.' used 10 "enl)' plant ml'".lSuremmlS in tCrmS oi both
f1",,'s and solids conCftltr.ltionS.
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Comparing Ihe an:rage dail)' dat~ for the sampling period, an ISS mass balance for the ,,,hole
......u"d,,,y S)'SICI" ,.,.-11>,,\,\.-..1 ,. c1....ur" uf I06 l'~""-~"T't. Ihal 's. th" "''''.......dlIi"g ut "n,,",')" "fllu"11\
ISS exceeded thc sum of the IfI.1SS loadings of scronda!)' cftlUC1It and \I;I,\S ISS by only 6 percent,
Gi,'cn uoccrta;nnes on solids flow ITlC"dSm-CmcnlS and .ample analrsis, ~ dosure CfTOr of 6 pere<11l
for this mass balance is conslliered a sansf~etory result. Mass balance closure around the !lCCOfldary
clarifiers, howe"cr, was not achie\"Cd. Based on the sampling dar." there \\':IS~ th,,,, t\'<K:C as
much ISS Iea"mg me se<,;on<hry' danficrs m the etlluent and me undcrt"Jo,.,· than there 'vas ISS
l'lllenng in me miwd liquor. 'Inis sUgg<5lS a potmtial error in the pl:Jnt ml':tsurcmCllts. Because
ISS mass balance closure was achieved around the secondary system, which indudes data tor
secondary' eft1ucnl and WAS, me souree of("rror "''as likd)' associated ,,~th either me mi."<ed liquor
Or RJ\S or both. "In(" mix<'<i Ioquor conccnm,tions.. at an a"crag<: of883 mg/L for TSS and 799
mglL tor \'SS during the sampling period. seemed unu.uatll'low. During i,,,"estiguion il was
discovered that air was manuall)' C)'ded on and off in the mi:<cd Jiquorchannd to suppress
fuami"g. It is pussible th.I1 the air "'as tunll",,1 uftand sume uf the 111;,,00 li'luur had >eltk-..l duri"g
the time wocn toc aulomatic sampler was drawing samples. Consequcntl)'. the composite samples
would nOl: proyilk ~ teprescOlari"e characteriz,mon of the mIXed li<juor. Therefore, for thO'
purpose of the simulator Gdibrabon. the mi>:<'ll h<jUor solids OOncl'lltrdnOns were back-calculal<'<!
from tOC solid. mass balanccs and thcn compared with predictions by B;o\Xr,n. Based on mas.
babnces af"QtJnd the secondary' danf'ers. me a"erAge ,\Il.')S and !lll.\ SS conccntr,lIl0ns would bc
158\ and \389 lng/I... !l-'Spccti,·elj'. 'Incsc COnCCTlIf'.l.tions compare doselj' wilh Ihe conccntr:lliolls
measured rnnier in t:>c..:embcr and Novcml)(;r 2003 and in January 200-1. when Ihe agitation air
remained on connnuousir in me mixed lIquor channd.

Results at' mc l)io\X~n calibrabOfl arc summarized in Table 8·1. The calibration was performed tllSt
by nl1l",ng stcad)'-stale simulal:tOn. 00s«l ona"~ \'alues during the sampling period. The
",cadr~tate .imulation allow. a check of mc predicted mi:«:d \i9uor and WAS conccntr,lrlon,.
carbonaceous BOD remCl\"al, :md clarifier solids rcmo"al. Dynamic .imulations were then
performed using nonnilized diurnal patterns csmblishl-cl b)' Ihe two_hour gr:lb .:unplcs. I~'namic

Simulations allow a check of me predicted effiuent ammoma and nitrate concentrations. as
nitrif,e:nion is gcner..Jlr more sensiti,'c 10 changes in flows:md load in!;". The Bio\'i'1n results in
Tahle 8-1 are a\"er,JgC ,-alues from the dp.:unic 'l1IlUlalion. I'lols of 'lfnul.-Ilor pred,ctions and
ooscn·ed ,-alues based on the daily ~l)mposirc samples are provided in Appendix C. Also hsted in
Table 8_1 :me the primary eftlul'lll COD and Tt..:......: tractions, as well as wme of th",l:.in"tic
par,uncters u>cd in me winter and sumrncr calibr:moo in \997.

Comparing the ,-alues for me three <-alibrations, it can lJe seen m'l! the fracrion of re~dilr

biodc-gr.kbble COD (F..l is considetably lower in me re.:ent calih..-~rion. which can be ~ltrribU1ed to
thc loss of Ihe htC\l·cry discharge into tl>c collection srStt-m. As a result of the 1000'cr I'... as ""e11 as
higher unbiodegrndablc soluble COD fraction (F..), the o'·er..J1 COD to I30D ..,.tio is higher in Ihe

reecnt cahb... rion. The kinenc ood"tinents for the mtrifier growm rone f.I.L.....} and d<:<:al' ..~te (11,) in
Ihe reel'llt Cllibr~tion were based on results of a \X'ERF (\'i'arer E""'ro.uncm Research Foond.tion)
projecl described in the m.~nual Mtfhodl,fr Wdifta'<lltr Ch.JtlJdtl'itYlioll i" Acril'dftd S/Hdge Moddil/l,
(2003). The WERF project conduded that~ at 2il deg C generally lies in me r.mge 010.9 to

0.95 dar '. ""hile b. aI 2il deg C is 0, 17 day'. In the Budd Inlet c~libr,ltion, 1-1...... was adjusled to
0.80 in ollk:r 10 belle!" match the me.lSuroo eftluetll ammonia and nitrAte concenll":ltions. It should
Ix: noted mar because the ~U1 was turned on and off in the rruxeJ liquor channel during dIe
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sampling period, some dcnirntlcat;on might han OCCUlTed in thc channcl. 'l1,is phenomenon "'":IS
"ut ,imuLm:u a, part uf the ""Iil>r.niu" as it was IIvt ,:ulI.~kn:u a "un,,,.] uper.ni"g practiet:.

Table 8-1. BioWin Calibration SummaI'}'

Pat:\me,e< Won'e< cal;b...,ioo> Win,er Sum"..,.,
(12/10-1Z/:?l/03) nalibfluion C<Ilil......ion

IIJO -2/U/97'l n/If;7129/97'l
ObK,nd -- Predic'rd OM'd/assumed .........

Prim"}" Ef8IJrn' ftocbom',- "" · 0.21 """- "" 0.13 · "'" ""''. · "U · = ""1'.. 0_76 · 0-85 ""I'M · 0.15 · "W """P. "', · "" "",- "." · · 0.56 "'"PE [$(mrl!-) 120 · 12.3 ,..
COD/BOD '" 2.SS · 2.-IS 'w

SRT (d~') " · " · ·
WAS~,?~D) "", 0.185 · · ·
RAS 0.:... ' " ~ · · ·
AB. S,. -I'

MLSS(mglL) "'" OJ'" ·

ML\'SS/~ILSS "'" "" ·

Kinetic Coefficien,'
1'-.0 (d ') "'" · "" ''''Temp<~ · ,.m · "'" "'"1>" (d ') · 0.17 · "N ""'l"";D~t>on · 1.029 · 1-029 "'"S<condU)' Effillf:'"
COD (mgq " · ~ · ·
.cOO (mgll,l " · " · ·
CBQl) (mgtL) " · " · ·
TSS (mWI.,) 10.7 · .. · ·
TKN(mgll~ " · "' · ·
:"H,.N (mgl!-) '" · U · ·
:"o.'8~~!-) 'L\ " "Nlal",,.. mmol/L 1.2 ,, ·

1'0..0:

1. F;" = ftocriooofru,!i1rboo<ltgflldabieCOD
F", = mc.-_ ofunbiodtgrodohle sol...... COD
F,. = f.....""" of"n~al:>lep.rticul... COO
1'.. = f""non o( ,Io-..-Iy biod<gr>dablc roD 'h>l n ~rtic""1<

F... = 1To<bOn 0( ",odily boodcgndal:>le CO\) tha' " "FA.
F.. = fractioa o(TK.;-' ,ho, l< .."morn'
F_ = C,,,,,,,,,, uC ~-.,w,1e "'S"""'- ,~,,~, d ... " I',,,,,ob,,,

2 Clbo.<,,'«! MLSSand ML\~/MI.ss .... ,'2111<. ha<k-calcubtt<l from ,<>loW m." b......e.

3. 1'-.0 = mnlmUtn 'peOlic nrtri6« g",',-oh Nt<

1>. = n;'nhe<~' ",Ie



CHAPTER ')

SOLIDS STREAM MODELING

BACKGROUND

The solids-str(>Jffi tn.'":Itment process..... w....., ("\·aluated using om analr'i< of historical dJl:J. 'Ine
historical Wt:I analysIS pro"ded performance '-alues that wen: subsequently used ,n the pl3ll1.wide
solids mass balance model.l\l"'UlE,:LS part of rhto plan! Op:oC11y asscssm(11l. &-parate streSS
te-ring ofdre solids-srream procCSs(~, including thto dissoh-ro air Aol:Jtion thickener (DAFl)
s)'Stcm.. an<lCMbie d,gestcrs and eClltnfu&cs was n~ conducttd during thIS stud)'.

Solid, n:mo"ed 11l the pnnury and secondar}' clarifiers arc thickened in four rcct:lnguJar D. \1"1'
units. Ilistoricall)·. the D,\F'I" units ha"e produced sludge of about 5.6 percent total solids. '!'his
process has not e"h,bi,ed agrca' (ktl ofseasonal "anation on:r the pasl ,hree years of opcnlnon.
Anae!'Oboe digestion IS used to st:lbi!ize rhickenro sludge by cOfl\"erling II to carbon dio"ide.
II I<;,hA' 'c. ",,,J \VAl'.... '11 ,is I'rvco:s>; CVl ,so.", ...'\< lJlVSI uf 1I 'C ,ub,,1c .uliJs ,,,-'(:tk-d fur IYJ~I,...i;d gt>.ow'h,

Ihercb)' disoour;lgIng microbgJ activit}' and "celor attncrion, and producing a digelcd sludge
suil'Jblc ior land application. AI Ih" LOTT plant, cwo primary sludge digesters operJte III parallel
and f<'Cd ,nlO a second1')' di&csler. A founh digcster is held on <esen-e. '\n a"crage of 52 percent
,-olarile solods (v~) reduction has Ix,<.'!l obsern-d On'r the p'.lSt three )'(';Irs atthto I'lam, wcllabo"e a
bcnchm:trk of 3!l perc<:m requ,red by -10 Ct·" I'M'! Xl3 of th<: Et'A's fr.Hnewo", for Class D
Biosolids. This '':llu~ of 52 perrent VS reduction. which includes an)' reduclion on the primary as
",..,n as secondary digest~rs. ""'r be somewhatl"",.,r than ""hat the digestion S)'Slem can "'''"nally
ochie'·e. "" then: w,," a se,'cnlCen-lTlonth period be""CC!l 2001 and 2003 "'hen the: secondar}'
digester had been taken off.lioo: du<: to construction. During periods in which all digcstcrs were in
opcr,ltion. Ih<: ,-olanle solids reduction ""eraged appro"imald)' 55 pcrcen,.

The digestcd ,Iudge I' scnt to the ccnmfugcs for dC\\"Jt(nng. Norm.:tl1r. only on<: centrifuge (thc
new<:r, h'8ht:r e"pam)' unit) i< In service, concentr.mng the sludge to I<:..-<:Is of approximale~'22
perc(."t solids. The two oIder.low~rc:>pocity uni", serve"" b""kup. An o"el'\'iew of solids Sl""Jm
process pe''-omullce is pro"idcd in Table ')-1.

APPROACH

As the BioW'in modd is focusro sold)· on th<: second"rr l>IOIogi<~llprocesses, IIL\I3LE is us<:<! to

model the Plant soIods treatment processes. including Headworks. Primary ClanfleTS. DAFT.
Digester$., and I)e,,,,,,,,nng. Cal,br."ion of MABLE w,IS limnet! fO USe of s"'n<lted perfomunce
par'ollllCICfS CXlr:lCtcd from pn:'\'ious work (1998 LOTI" WR:\lI'). or ",-aluafed based upon Pllnt
data collected between 2001 and 2003. 'Ine ,~Iues in Table ').] provide ,he backbone of the ffi'lSS
balance struCture. A DAVr solid, caplUrc rate of 99.85 percent and cem";fu~,.esolid, CarlU<e rate
of95 percent w<:re assum<-d. 'Ine former is 1-"1,00 on mass balance modeling work perfonncd;n
1999 and corresponds to the 1998 all1luala,'er.lge ,,,.Jue. -Ine Ialter "'':lS estimated to approXImately
mateh 1'1""1 dati. Other IIlAl3LE p'Jr.lmerer;. such as J.idd. were <:,<l!U.ltro based on concurrent
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l);o\\;'n modding. Results from the MAilLE ,nodding ~rc incorporalCd inl0 the capaci!)' charTs
I""'Clll~..,j ill Chal'l~"'- 12.

Table 9-1. Solids SU'eam Process Perfonnance allhe LOTI Planl 2001-2003

1 """'" "bru.u) 2I))~ Ju<\t 21))3 second,!) J;g.t... u. of • d... to COdst""'__
2 Summ.....6nN as Aprillhrough Onob...
3 \'I'nl•• do:lined as ~O\"",be, lhroug/l 1>1.""'.

Prlm:uy TIII~n.ed ~lered

Sludll" Slud!\" Vola.il< Solido [);!l"o<er Sludll"
Solido """ RNuc.ion ' """ So~do

f\,,,,",!:,, I.fIOI. 5.6·. 51.7"/, 2<)':' 21.8'.

""'"
2(1'/. 5.5.:' 55.<)'1. 28':' 23.7"/.

Summ.. ' 1.8'/. 56·. 52.<)'1. 2<)':' 21.7"/.

",-..",,> 1.7",. 5.(,.:' 'W". 28':' 21.<)'/., ,
~ • ••



CHAPTER 10

CONTROLLING OPERATING CRITERIA

,\ wasTewaTer Tre:l.tmC'IIT plant conuins a s.eri~.. of uniT pnxesses. each of which is suhject to:l.
capacity limitllion_ lb;s chapter dcscnbes The controlling parameters for each un" pnxcss using a
combmation of fl'lOC'kling results. phrs;c.d k.,;ting :md r<ogubtory factors (as shown;n Tab'" 10-1) to
deline capacity. ·llle.., limi!:! ha,'C been oo'doped;n coll~bor-drionwim LOTI" staff b"..,d upon an
accep13b'" b'd of operating osl:o 'n" basIS and assumptions used in dco,-;ng these limits arc
described subse<jueody. NOle That in accordance with Ecology re<ju;rements. the rdTed CApac;ty;S
l)-picAll)' !he sum ot" an dedicated units with the largest unit rem';l\"ed t"rom senn. "ille units
assumed to be out oi sen'ice an: indicated in Table 10-1.

Table 10_t. Controlling Operating Criteria

Unit

Ilu.h.-<Hb Bar Seru.... 1'c.x I'low (MGD)

3 Scrttn,. 1 OUI of ""'>:0

Cn. Tank"

Pal; Flo..· .."h "'~li"",,, IIRT' (l>1GD)

1Tn on Se,,"%

2 Tn' in Sen""

I"a""". 1'''''1''' 1'<.L ~lv.. (MCD)

3l.lIgre ...,i". I OUI of",nn

Acr:anon Bao1n,

J:1iffwc. s,-.""" Air Suf'l'lr' (.. fm)

""" Aerario.<l

'""5<.2

'''' ,,,,,,
1"",01 ""... Iion

Ilkro.'c< Air SurM' (",fm)

3 UIlI .... 1 OUt ofocn'lCC

In",fI\"oOd;... Pump 5<.""n.I'•• Flo..' (!'IIGD)

3l..:ugoo ""i", 2 >m.:dl "ru" {I bw unrt OUI of ",,,....}

RAS l'um",.I'.>I: Flow ('tGD)

7 UIlI". I OIl' of ..,,""

WAS l'urn"" Puk F1",,' (l>IGD)

3 ""'''. 1 OIIt of "'n'lCC

'"37.9

II.'XI)

"""'-""

'""'"'"'

m

'"'

• '" "'" ""'PM 0 "',... U:fIT_,..... T..- ....... ,'"- ....... \{I)""'- F"'............ F_' a..,-. 10.-,-""",
~~
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Second..,· 0.,;&...

SoIOJ.l.Q~

llj"dtoulic l..,.d;og' (MG]))

,=.
L:" l:>i$infKbi:>n. hair: ~low (MG]))

6<h..~..,"

'"
EffilJt1l' Panp<. Pul: l~' (MG]))

t"onIo Outfall, 4 10,», pum!". 1 I,,», pump QU' of"''''0< >0

O."fall Upxil}& (~IGD)

t"onb Outf.J1 64

~'lCm Il)'lnulic u.n., l>1GIJ)

I'"",.." .'X~mcr".rionColkcoo" a.an,,<l and Tan'" o."rlI<>.I'
Sludge llucl:rning

M,.,.,mum D....F .. l.o3<ling IUrc (ibId)

3 ,an"'. lou' of ......."icc

Thickntd Sludge T...'lt,Pi~ ~~I'lo..· (sIpm)

SIudgc ]);lll'...o"• .\lin.mum HRT (d'l')

Sludg< l)c.o·'lCting. M,.,.,mum Sokb LoO<hng (Ib/h<)

I Ut&e un". 56 hr/... l: optnticwl

"

33,015

1. Ecologr o....gc llool enttti. for gri' .."b .p<rific :;'5 minl>tc 1IRT.
2. So< Tobie< 10 2 <hrough 10 1 for """" 00''8'''' upuke <'Ott Iun;" forc",h~"coOOirion.

}. V.<it. depcrId;"s "" 110..·. Ml..$S.. ...,. of danlioet> Ql"~"'" ond .ludgc OCfd;"g dun"..".ti<s
For dry ..·c.tIl<. period. ,1udgr ,vlu"",_~ (SVI) " 286 ml./g a"urned

For ..·.t ..,••'bo. pe"od. S\"l = 2J.I mL/g ...u,ned
.(. &sed O<l mnim"'" .urfJ«, O\"nfk>,r,' '".. of 1.768lW'!/ft>.
5. At ""'an hogh<. higll ..-.,.,. (Ml n1\\). '" mean <to hod l>lSl.), tom," .., (,8. and 6:;'~IG[) '" l'Iorth

ond FKldklxad "",&110. ~r<"'n-dy. l'Iot< til< Foddlchcal Ou,l'ldl may onl~' b< ...cd .. c""'<g<DCx>. and
""lWfe> prior ""li6corion of &<>k>gy.

UQUID STREAM UNIT PROCESSES

'lhc following SCCllOllS summ.lrize th.... cootrolling op..-rnting nileria for liquid strram processes at
,he Budd In1"r I'llnr.

Hcadworks

1llc 2004 bar screen rcpbcemenr project has rcsulfCd m .I set'! of .rep !'Creen., each set with"
capacity of 33-,\IGD (tlnn c'p",it)' 99-~IGD).

• '" "'" "lOPM 0. ",-'"' U)'IT_,..... T..- ...... ,'"- ....... \{I)""'- F.............. F_' a..,-. 10(",-""",
~~



Gril Tanks

Chapter 10 - ConrroUlOg Operating Crilcna 10,}

Thcre an: IWO aernled gril eh:tmbers at the LOTI" pbnl, Allhe high w:lter surt:lCe Ic,'d, the liquid
"olurne is 2-14,040 gl1llons. The: Crilcria for s.c...":lgc: Works Design (1998) b)' Ecolog)', also kn()\vn
:IS lhe Orange Book, recommends that :Ier:Ited grit chambers be d~'Slgned for a minimum detention
limc of 31o;' minures at peak design (low 10 sustain remO\.,.] cfl;eicncic::5. Assuming a 4-minute
dctcntion lime under peak hour flow conditions ",,,h both chamhcrs on-line, thc ma~imum
capacil}' for the aerated grit chambeJS would be 87.9 !llGD. 'The fk",' rate ~""cceds the projected
I""'k hour flow for:lll permil oc<'f1arios through 202;'. With on" tank oul of sen'icc. h""'·c\·...... grit
tank capacITY is oul)' 43.9-MGD, which IS less than the currenl pc'ak houri)' :Iud peal dail)· flou'S
observed althe Plant. il)' 205, peak hourl)' fl"",'s of86-:-'IGD would result in a detention orne of
20 minures. Wlllle the Orange llook d06 not ha\'e a reliabd'l)' ebssification requirement for a
backup gril tank, hanng c,tpaal)' to dc-..l "~Ih peak houri)' fI"",'s in the gnt tanks can be
;Kj\·antagcous. Grit rcmonl is linked 10 detention time 1n Ihc grit (,tnb. Once Ihc dctenti<ln time
f:llls below Ihe minimum rerommendcd ,-aluc of 3 minutes, there is a higher probability ofgril
(XISsing through thc s)'Stem:lnd :lffectiug downSlre:lm Planl dements. Grit can <::lUS<: wcarand
t<:ar. parncularly alTccting the "'Iluent pumps, E.."cessive grit entering me primary sedimcnction
tanks will ultimaTely reach the digt-"Slcr:as primary sludgc. This grit can OIUSC wear and tear of
sludge ptoCC$sing equipmenT,:lS well:lS "'creasc "'organic d'gester loads.

Influent Pumping Capaci!)'

'11,.,. inlluelll pumps lift the degrill(..J W:lSlev.-·aler (called rAW degrillcU sew~ge (RDS) in the I'lant)
from the 1011uenr WCl wdls 10 fhe primary scdimcnmtion tanks. 'H,ere arc a total of t,,'e pumps,
four of ",h1<:h an: r~red at 18 MGD at Ihe design hC"...-l of -t6 f~t and tnc fifth pump r.lred aI;,
MGD at the design head of 36.6 feet. 1he small pump is ""ed primanl}' for I""" Ulfluent flow
conditions. Thc lInn capacil)' of the ;nlluCflll'ump S1:lt;on, ,,~th onc of the four larger pumps 0\.11
of sel"\'ice, is >t MGr>. \\r,th all four of fhe larger pumps in sen'lee, fhe pump smtion has:l fotal
capacity ofabout 72 ~1G[).

Thc Ecoloro' Orange Book requires that the capac'l)' of intlue'" pumps shall be such thaI. WIth the
begeS! pump wt oi i\el"\'iec, the remaining pumps ,,~II h:l"e the cap:K"iI)' 10 handle the pe:tk flow.
II",,,,,,.,... the I'LUlT has somc llexibility stemming from the a'....ilability of equalization basin
capa~~I)" The Plant can stoTC :lppro~lrn;ttcl)· 2.5-~IGD of 110w in its fi,'e equali~non basins, I\t

the influenl pump station I;nn opacil)' (54-MGD), this would allo'" the !,lant to operaTe for 1.9
hours at the projecred 202;' pc:aI: hourl,. flow (86.4-.\IG D), or appro>"matd)' 9.\ hours at the
projL'Ctcd 2025 1""''' dailj' flow (60.6-:-'IGD) before fillin,!!; tnc cqualizaaoo b-..sius. Giyen a 1)'p1cal
storm hydrogr:lph (Figure 10,1 IS denved from a storm obsen,ed in January. 20(2), the Pia", cO\.lld
deal with up to 67.5 ~IGD of peak houri)' flow before fIlling thc ~-qu:ilizaoon t:mks. [·low
projections indicatc this !c,'c1 of peak houri)' t10w 10 occur in 2009 and tx,'ond.

• '" ""'''WPM a. "" ... UYrr_'..... T..- ....... ''"- ...... ·IOO'''"-F'''............ F_I a..,-.IO("~
~~
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Figu~ 10-1. SlOnn H)'drograph Used to Oeu~rm;ne Plant Inl1uem Pump Slation Firm
Capacil)' wilh Equalizalion Tanks

Primar), Sedimenlation

"lhe priTlU1'J' st-dimenwion P:lrsh~ll nume now meier has a capacity of .l:\-j\IG D. 1J.c...~lltSt' of lhis
limitation. the illlerprctation of historical pea~ tlow d~ta has bem incomplete. \'\1,h the instalbtion
of the new Plant influcol tlow rrlCler. tOC planl can T>(».1l obwn accurate ,nfonnanon on peal: !lows.

Primal')' sedimcnmhon ~ll\k efticiency depends upon a n<.lmber of ,,,,-riables. including intluem now
and sol,ds loading. The Eroiog)' Or,lnge Book recommends that pnm.vy scdimcnmrion tanks be
sized 10 llCCQmmo,iltc an a"crag<: o"crfl",,' r.llc of 800 to 1.200 gal/ft'/ da)' and a peak O"erfI",,'

roue of2,OOO to '>,000 gal/it'/ch)". Gi"en rnnk dimensions, Ihis corresponds 10"" a"erage tlow of
up to 12.6-)1GO. and a peak flou' of up to }I..l-;\IGO (one tank out of SCf'\·ice). How projo:.:tions
Indicate lI"'t hoth of these lrm,c; are already bt~ng exceeded. Howe,·er. Plant daD and the results oi
the senl'ng tCSt!; described in Chapter 7 suggest thaI the pnmary st-dimcnwion Ianks arc srill
prol'iding:l1l adequate 1c1'c1 of wlids removal. The rcl.trionshlp bctwCCfl mtluent solids. rlow. and
primary sedimcnranon mnk efflCienq" cb'eloped In Chapter 7, i~ used In Chapter 12 to conSlnJCf
,he Plant eapaci!)· cham.

Diffuser Air Supply Capaciry

'Ihc limlls foc the diffuser air supply C1pamy rcp~nl the maximum raW at which air Can be
supplied hy the Ilnt' pore diffusen in the aeration basin. to ""nsfy the oxygen demand for both
earbo'~1CCOUS000 oxidatk", and nilritieatlon.

• '" "'" "WPM a. "',... UYIT_,..... T..- ....... ,'"- ...... ·100""'- F"'............ F_' a..,-. 10"'-""'"
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Chapter 10 - ConrroUlOg Opemting Crilcna 10·.'>

An analysIS of diffuser air suppl)' Clpacil)' muSt tlke into account the d.~;I)' and houri)' ,·,trialion in
oq;;""~ loading:. '11,<: Biu''''i" I"""'~~ "mulatur, h"".-,,",,r, h,.. 1><:"" '~'1 up ill ti,;'; l'ruj~,,;t 10
e\OIluatc monthly a\'crngc flows and loadings. 'll1crcforc, if is necessaT)' to trJnsform the diffuser
and blo...-er air now IImlt:l1ions, expressed:lS fl<'ak hourly tlou'S retl~x;Dng peak hourly oxygen
upuke rares (OUILI). to ~orresponding peak monthly OUR ",Iucs. Till' can be done by appl)'ing
standard peaking factors. In litis analysis. peak hour to peak month OUR ratios of 2.0. 20. and 1.8
Iu"c been applied for summer. Apn!. and Wltltcr condltlO'lS. respc<.:t1\"c1y.

'Ihese OCR ratio< arc lo,,"er than tho<e <"Stimate<i from historirnl BOD loadings. n...ed on 2001 to
2003 Plam ILl!:., the a,-erage peak day to peak month BOD loading moo MIS 2.-\4, while the peak
hour to tiul)' ""crage BOD conCCnlr..non r..tio dctcm\ined from the dIUrnal sampling in DccNnber
2003 was 1.30. Mulnplying the twO results provides an cstirn,ned pe-..k hour to peak month BOD
r.lrio of about 3.17. II0wC\·cr. thest conditions arc nOt IikclJ' to occur s,mult:tntousl)' and the
higher co:ItS '''''oked by a facror of mis magnitude arc prohibiti,·c. Ox)'gcn dcmand docs 001 \'aT)' in
direct proportion to IJOD loading under dynamic conditions. The r<"SpoIlse time of the
microorg;Jnisms to sudden ir0cre:t5es in BOD loading depends on the .)'Stem solid. retention rime
(SRI). and net acmmulation or loss of COD in the Sffond:ar)· s)'Stem may oemr. Ihereby
attenuating the impact of the shon-he<! peak loading conditions. For these =osons. the sr:uxbrd
pe:tk hour to peak month rano of 20 has been applied. A 100.>"('1' I1Ilio of 1.8 is used lor the ",nter
period. reilcering d>e lOU'cr oxygen 1k.'m;tndS by (he Pbnt as 'I op<:r,ncs III con\"entional mode.

lhe estimated OUR limits for the three 5C\I.SOnai conditions are pronded in Tables 10-2 d>rough
10-4. Dunng the C1p3cit), run-e de,-elopmcnt, the model-predicted OUR for ('"..eh ,,<:r,llion cell is
compared :Jg'IlIlS{ Ihe CSllmalOO peak mood> QUR lnm"'.

Table 10-2. Estimated Ma,<imum Allowable Oxygen Uptake Rales in Aerated Cells for
Summer Conditions (T = 22°q

\. Total llunl/.orr ufili~ "lid -."tUJl "'~l>"" ""P,,'\l (AORo) ., "I ~ l>nt :«...""', ....."" ,",l! lJutll n,,:l! ""IIlo"
b,.;", b»ed 0" d2r. 8""''' ;n OR8"'aI di""",r <pe<d;uoon. (On .••", FaO~ti.e. [mp""'''''''''''' COrltNCI 92-1. Projo<l
m.oual ."lume :!.. Sc<:tion 11373. P=n>emcs. loc. 1991) and io eb>pter ~ of me, T ..k 700 "'PO" (1997)-

2- 1\ p"llI< ..' ~. p'" d;f!uoc, of ~ tdm .-ntd_ I, "'"J' tit po"a. 10 ;"".._ flo,,' 10 (,,.fin P'" diffu"" for-
p"llI: how I<»dUlg a-l,hQn. bu, P""'''''' boo ,n the ... po....g ";0 ......._ .00 "'" "and>R1 Q>llll"0 """.Ir,
dfie"""=1 (SOTE) ..>II dee...ooe- 1'01< ">efm" " ".....unt ",,1>0; itt, p'" mioUle-

3. Alph",r... <;Qrte<;';"" 10 Jo:;<;OUtI' for- d;(krcnc"" he,..""", dun ....... ond pnxe......'e'.... ,....., of 1.0 indO:;:....
dcan ..·.ter. The'~ c'lcd 10 tI... l.ble _In!nl on tbt. 1:"-'" '0 the oop clllfuscr ,pco&::'oon. coccI" for lhe:
"iliI< OSSQci.,e<I .-Ith ''''ll'' 1of "'" 6"'1 a<nbon b.,in ...-hocb .... ioc~:»oe<I fi<>m 0.38 to (l.+l. 111i...... :odjotok.'d '0
het reb 1M ........hOd Q>lJ-g<D uplW: "'Ie (OUR) b»ed Q<l oclWll pIonl o;U.l:L To occ~' det."""", th< oclWll
uF ,-.l off-gas !es{Ulg needs 10 he~

Pe3k hour Peak hour Pc:ak month
No.ol Total air '0' OU. OU'

Ae....""" Slag< dill'uocn' IIow (.dm)' ." (lh/d)' (mg/Llm) (mg/Llh.)'

Rn' ..,..Don - , ,'" tl.9lJO u~ 3->,110 "" 29_9

!'in' ..",oon _ , 1.510 Of"" u.", ll.9'XJ "" '"F;n' ..,..,;"., - , 1.1-10 ,,,;, U" 19,950 ill) 17.5

Fin, .....Don ,
'" '-"" 0_7~ 18.2JO .,. '"

Final ..",,;,,., '" '"' O.7~ ..,lU )9.2 19.6
-
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10-6 Iludd Inlet .\Iasler Plan

~. P"ak month OUR ..... ",tim.1ted by d;,-H!ing the I"'a ho.... OUR 1:»' the ",rim.ted nbo of1"''''' hour f<> 1"'_ month
OURof:!-O.

Table 10-3. Estimaled Maximum Allowable Oxygen Uplake Rates in Aen.led Cells ror
Winter Conditions (f = 14.50(;)

1. To,.. ,,""""" ofth~ ., all :) Ii", .."'_ Iu>,n.~ both fin.........,., Iu>.... !»oed "" ,bra g""" '" thllJ>'" ~

of ,be Task 100 rq>O<1 (1997).
:!. .... ~... ...- ~'I"" diffukf (;of ~ .din ........""",<1 11 "'"J' be I"'"ibk >0 """'""" ...- fk,... 10 6..,im 1"" diffuo<:f f<M

I"'ak hour 1oad"g«>0<1,_. bu' p",..u", 100. ,n the .... I"f""g ..... lAC"''''' ..,d th< SOTE ..·iI <1«",_.

3. B.~ on dora gm"" on <M1gm" <J;ffuoccr .pcc,6c."",. exC<T" fur ,he ,........."",..m:I ..ith .r.agr t of ,he 6n, ,..... ,"'"
~..irJ • ..-both ...... mc",zcd from 0.38 ", 0...... Thi> ..... all"' to lJ<""r mal<:h me e>ri"",1<'d OUR l-..I on
oorual pbol' d.,.. To OCC'U.....Ij' """m\;"" th< 0010" (11' qff_ps ....ring n«do '" tot periQ<m<'d.

4. AOR ........ osrim•...J "".irJlt the 1OI""''''R= SOTE '" 3-1.1'/.. diffu",r .ubm"fJ:C"« " 22 h. 'r".m .....-..oon =
tOO Ii. II " 0.95 " dtpth = 0.33 of diffustr dtplh. on<! opt""",g D.O- = 2 mglL I1J.5 mglL 100 .r.agr ~ of
Ii.. '........,., b..;,,)

5- Peak month OUR ..... c.timUnlbj' d;,idirJg lbr rca hour OUR bj' lbr corim.m:I nllO of rca hour 10 rc. month
OUR of l.8

PUkbou. P""k hour Pukmon'h
No. of T...... ,.;, W,

OUR OUR
"".,,,ion S,.ge iliffu......' flow (Idm)' ." (ibId)' (mg/l.Jh.) (mglL/h.)·

F;", ........,.,_ , ,'" tl.%O OA~ 3-I.5i\l "" m
F;", ........,.,_ , ,,,,

""" 0.59 23.560 .<3 U-9
~

!'i,,' ........,.,_ , U ..... ..;w ".'" 2O.311l m 19.8

F;", ........,., • ~; ,-"" 0.7~ 18.%0 ~:!.2 23.~

~

Tab]" 10-4. Estimaled Maximum Allowable Oxygen Uplak" Kales in A"raled CeUs for
April Conditions (f = 16°C)

10'" Pmbe ofdolfus..... dAUIU aI 5 n, ..r,""",tw ...... both aI,....._~ .baotd""dr,.g..
m OSlJ:lIfIai di!lu... spea6COliol1S (On·.il" r-a:ililln 1""""'..melllS Coarncl 12·1. Proje<;l nun... ,..,jume 2, S«tio<I
11373• ........,.,hcs. Inc- t 99t)~ in chapoer 4 of ,he T",k 700 repoor (1997).

2. A pt* .' 1\011' pt, d;(fu..,r of ~ ..,&n ~...........<1. It "'"J.IJ< p,,,.;u,, 10 ;nc",_ .... 1\011' f<> (,..,&n pt, ,j;ffu",r 100
pta hour Iood.,g«>o<l,,,,,,,. huT p....u'" 101. ,n the .... I"f""g ..,IIftCn:_ ""d the SOT" ..-ill dec",....

3. B.~ on do.. &I"W on <M1gmal <J;ffuoccr Ipcc,6c.O)n. exC<T" fur ,he ,.........lOCoam:l ..irh lr.agr t of ,he 6n' ,..ran""
b.,,,, ...·hoch .,.. ""'",a>c<l from 0.38 1<. 0...... '1", ..... all""cd '0 be""r m.",h me .,,,,,,,,...J OUR baotd ""
o<rual pbo' d".. To .ccura""Y""""";"" oh< 0<",,1 (11' ......... off.p ....ringo«do '0be~.

4. AUII. ........ ClIrirrulocd "''''''"'g th< 1OI1o....g: SOI'E '" ~, 1'/.. dirr....r .uhm.,»,,""" '" 22 n .•)..rem cln-..:on "

tOO n.Il" 0,95............" dq>dt" o.330fdiffustrdtplb. ""d optmingD.O-" 2 mglL I1J.5 mglL lOr ... ~ of
Ii.. '........,., b..",)

hok bou. ""ok 1w:MJ, Pukmomh
No. of T ..... a;r .oR

OU' OUR
""....'ion Suge iliffu......' f\oo<I' (ocfm)' ." (Ibid)' (mg/l.Jh.) (mglL/h.),

Fln' ""lIOJI -
, ,'" 11.%0 O.4~ ".'W ""

,.,
Fin' ..nlioo~ , ,,,,

""" 0.59 23.~:il UI ...
Fln' ....lIOJI- ; 1.1 ..... ,.;w •.'" 20.250 ;;S 17.8

F;", .....lioo - • ~; ,-"" 0.7~ IG.3:il ,.. 18.2

Finol ....._ "" "" O.U ''''' "" 21.5

" , " ,,' , • ," "" ," , "
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Chapter 10 - ConrroUlOg Operating Crilcna 10-7

5. P"ak month OUR ..... ",tilTL1ted by d;,'iding the "".... ho.... OUR 1:»' the ",rim.ted nbo of",,"" hour to ""_ month
OURof:!-O.

Blown Ail Supply DpaalY

Currmrly. lhere are foul 5OO-hp blowCTil. each rated at 7,400 Kfm, The I01"Al aCfanon cap:tCIry is
thlls 29.600 idm wirh all blou'en; In sen'~ or 22.200 idm with onc bloo.':cr 0111 of sen"cc. 'I'he
fourth blower cook! be used dunng times of ~Ak. acrntion dcm.~nd. but the air How capaci'}' would
be limited because of increased pjping fncMon losses. For thIS c""luaoon. ~ak. hour aeration
demand n'Ust be mn with onc blower our of serncc.

The l>I",,-er ,,,I' suppl}· C'p'OCIl)' was c'Om-enc·d." "'I' flow 1'''''1$ under s....nd;trd condi.ions (20°C. I
3tm) by ","suming blov..er inlet fcmp.,rarure. of 32"C in thc summc'f, 15°C in thc winter, and 2O"C
in April. Using the same peak.ing factors as for the OUR limilS, the peak. month blower air flow
limits were then estim.ued. as sumfmrized m Table 10-5.

Table 10-5. Blowel Air Flo,,' Urnirs fOI Differenr Seasonal eo..di,ions
(Assumes 3 Blowers in Sel\~cc)

.sea-. B.....-er Inlet Temp ("C) Peak Hour Ail Flow (ldm) Peak ~Ion,hAit Flow (ocfm)'

Summc< ~ 2t~tO to.(,(,ll

\l....." \5 :!2.5'Xl 12.5.lO

ApnI XI 22.200 lI.tOO
1. Pol month ar Ilo1l' .... c>bm>lrd I:>j th'i<bng tift """,, hoof ar Ilo1l' b; the c>IJm'rt<l rabO of ""ak hour

10 """" month a< ~, of20 fo< ,um""" 0Bd April and 1.8 fo< ..,mer ~f>O'I'.

Seconda!)' Clarilier Solids Loading Capacity

Ikcluse BlOWin uti~~ a one-dimensional layered modd for simulaong sc-condar)' clarifiers. it is
,nadc'lU3tC for predicting cunflCl pcrfomunee, parncularl}' under o"crIoaded conditions. unless
dct.ilcd calibn,tion of the c1arifocr model is pcrfonncd using fteld dala. ·l'hcrefore. the ,unfte.
""lids loOOing nile (SUl) limits were dcln"rnincd by slate potnt anal)'sis using the :\ILSS
concentrations prcdincd by l3io\Vin for each model run. As part of the original plant perfonnancc
testing in 1997. settling tests were conducted to dcrennine the batch settling cun'e ull1'luc to this
plalll (F'S- 10-2).

\'A = 172 mId

k. " O.~O Llg

wherc\',"Voc-u
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10-8 Iludd Inlet .\Iastcr Plan

and;
"." Sc"lilll\ n:I<.><.;ty ("'/lIr)
y. '" I~uation paramclCr (m/ht)
" " l~uallon par.unNer (L/g)
X " Solid cOOcentr:I1IOO (giL)

2.0

0

1.6 'I" -0.4OO9x + 2'1
< R2

" 0.9848
E 0

E 1.2

"- 0

'" 0.8"-..
0.' 0

00
0 1 2 3 , 5 6 7

Concentration (gill

.
F'gure 10-2. Log Transformed Scullng D:ua and linear Leasl Squares Ftt (nsed ,n

delennining sc:uling paramelers, Vo and k).

A1tcman,·dr. stile point analysis could be periormed using measured sludge volume index (SVl)
,-alues to estimone cbrifier rnp=ity. Based on 200 I to 2003 rial" dat:l., me 95" percentile SVI
,-alues (ll"OC':lSured 1Il a 2-1.. semomcler. stUTCdJ wCf'C 2&'> and 23~ mL/g dunng dry weather and wei
\\"C'ather periods. respectively. Stue point anal)"s ",di~'l1cd that the dan tier ClpaClty wscd on the
95" p<:l'CCfltile 5\'1 "tlues 's less mall thaI ba5ed on lhe Vesilind parameters. Because the SVI
,-al"es are more conscn·ati,·e. and mon: n:prescnmm-e of cum:nt planl operatioo, II,'J' wen: used in
Ihc capaCT'" <"alu:",on.

Note during the course of this e.-a\uarion me seoondarj' danfiers wen: being mQllltied with new
wein! and hunders. Additionally. ,he colle<;IOT "'edun;""" ",11 be rcplxed in 200:'. FoILo-.,ng
completion of ,his work, it is recommended the seltling tests be performed a!?in. 'Ine results of
such testing willlikcl)' impaetthc ulrimate riming of future imP'"O'·ell>cnts .
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Chapter 10 - ConrroUlOg Operating Crilena 10-?

Sec<lndary Clarifier Hydraulic wading CapacilY

SlresS testing pcrformed in 1?97 determined a petk h)'drawie etpaeiry of 20 /lIGD per clarifier. At
this tlCl\\' rale. at leasl half of the eftluenl bunder and weir became complelely subm~'rged. i\ 20
MGD AOIv per danflCr corresponds 10" surface 0\"eri101\" r:nc (SOR) of I ,768 gpd/ft'. 11". is
higher m:m Ihe Eoology criterion of 1,200 gpd/ir' for secondary d.1rii'cr peak hour SQR. The
Ecol~' ,-alox is considered 10 Ix ~"nSCl'\..t"·e and should be: used in Ihe a~Cflceof performance
ICSting dati. For rhis c.tpacil)" (:\-a!u;uion. darirlCr pcrform;mcc '''dS assessed based on both the
peak SOR limit of 1.768 gpd/fr' and .......ulrs of the ,taU- poinl :utll}",i, A, Ecology dON not

require one unit our of senace for capaoty r,tting. the rated h)'draulic c.tpacil)" of the cbrifiCf'S is 80
MGD. As STatcd In th., pre....ous section. thIS should Ix recalcubwd after complenon of S<'COfldary
,mpro""fTlCnts in 200:;.

UV DisinfeClion CapacilY

1hc U\' disinf~'Ctioos)'stem COl1SlSlS of si:< channels. ~lCh sized to disinfcct berween 3 and II
/lIGD of seconda!}' efllum!. ,\ seventh channel. currently not fin~'<I \\~th UV disinfection
equipment, sen'"" as a spare 10 all",,' for tUn.Jre expansion of Ihe "}.. rem. 'n,e Deparfmenl of
Ecology does nOI n'<juirc a unn 10 be held om of ser\"icc for capacil)" nting pllrposes. sO the rat~'<I

capacity of Ihe Systcffi is ClltTe1ltly 66--:'T.IGD. Capacity wOllld increase 10 77-,\IG D with e>:p:rnsion
into Ihe SC'\·....lIh channel.

Effiuent Pumping Capaci!}'

lllC diluent pumpmg stanon was retrOlined In 19?8. CUtTe1ltly there arc toor 2OO-hp pumps, "ach
r:lted al appro~itTl:ltcl), 16.7 MGD at high "de. and one 150-hp pump rated at 15 :'T.IGD at high ride.
-lhc~c fin~ pumps pump disinfccr~'\lcftlucm to the Budd Illleloutf.J1. 'Inc 1)0 hp om nOt be used
In conjunction with Ihc larger pumps, meaning tlul firm C"~paciry of the sJ'"t~'fTl ,s rated ,,;th 3 of
the Iarxer pumps in sen·ice. at 50 MGD. Gi"en the pressure in the pipeline. Ihe capacil)' increase
,,;t!, a .... pump in SCI\'ice is nf'gligible. 'Incrc are "'-0 add"'onal pumps u",.llo pump combined
Sewcr o,-ertlows from the equali;:;,tion basins and. under crncrgcnq' conditions. dis",i~'Ctcd final
effluent from the U" Basin 10 the l'iddleh"...d oulf:dl. ·lnl."SC pumps ~-:m OUtpul a tlow of
apprO~lmarely1:;-:\IGD per pump.

OUlfall Capacily

f lydraulic calcUlalions through Ihe oulf:lil and diifuser s}"Stem were performed in 19'J7 for "''' tidal
conditions. mean sea level (MSL) and mean higher high "":I1Cr r.-lllll\~). to dcrerminc the
m:L'<imum capaciry of the oulfall. AI ,\lSL, the maxImum amount of head available from the
eftluent pumping sanon 10 the diftUser section oi the North outf,dl is applO~intafcly 25 feet. The
m:L'<imum flow thaI can be ooTwe)'ed ,.... gravity through me North ourfull and d,ffuser S)"'em is
calculated 10 Ltc 68 mgd at 11I51_ At IIIHI-1'V, the TTl;tximum amount of head a,,,iJable 10 the sprcm
is appt=im.atel)' 18A3 ket. .......ultingin a ma:..:imum flow of 64 mgd, Flows aoo..-c Ih~~e masimum
limIts Can only be di,·erted to rhe Fiddlchcad Outfall in the Col.... ofan crncrgc"C)'.
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10-10

Syslem Hyd""ulic Lim;lalions

Budd Inlet .\Iaslcr Plan

f lydr,'ulic limits are based on hydr,'ulic boTTlenecks in the liquid-stream lTeatmem Imin. A
hydraulic profile anal)'Sis "'as performed :.IS part of the 1997 process e--aluation. This evaluation
was compared :md verified against exisnng condmollS and a seri~'S of ential hrdraulie resmcrions
were identiiioo.

-The h)'draulic ana~'S,s sho"'S the mixed I,quor d'Slnbution box weir beo:mlCs sUbn>C'!,'Cd at 57
MCD. This disrupts equal distribution of the mixed liqlll:>r fk"w among the second~~' claritiers.
poltllliaJl)' ausing premature on:r1oading and therd.»' allCcnng m'erall clarifIer performance. I\t

72 MGO. the prima~' s~'(timent:l1ion colle<:tion channel and C1nks begin to o'-erOow. The 37 .\IGO
flow I1ml11S con<ldenxlless ennUlI ,mel' Ihc I'lant an safd)' COntlnue to op"ratl' (wnh flOl\'
blending up 10 a (emUn pomt depending upon JruJSS scrrle:abill1)') when the mixed liquor flow is not
distribufed eH111y. Furrh~"1'TTlO1'l.', lhe mixed liquor distribution box and channel are scheduled to be
f"Cflo\"ated as part of the [,LUll'S secondar), clanfier equ'pment replacement projccl in 2007.

SOUDS STREAM UNIT PROCESSES

lhc follOl\-,ng secnons summarize the controlling operating cOl,..ria foc the solIds Sm::lm "nil
proccs"", al the Budd InlcT PlanT.

Sludge Thickening Capacity

The eapacil)' of the four existing DAVrs W1\$ exprcss~'(1 in renns of The highesT solids loading r:l1e
obscf\'ed for each unil. l)ased on Plant oper,'ting dal""d and slafi obscn-ations. the O/\1'"T$ can
proct'Ss up 10 53 Ib/fr'-d of$oltds and srill achien:" 10 6 percell! solids wiThoUl excessi,-c p:l1J'met
USc. Compared 10 the original solids loadlllg UTe of 0.3 to 1.0 Ib/fr'-hr (01" 12 to Ulb/fr'-d). the
sludgc rhidC11ing capacil)' is almost.50 pen:cm hpr than Ihe d~'Sign ,-aI,·c. Tlll' is likely due TO
increased opt,rating experience wilh the e<]uip'ncnt and more <:ffecti"e use of polJ"'n~1".

ConsequendJ'. lhc ooginal desIgn critcoa ,,'cre consld,..,,"{j too consct\":lO"c. For this C'paClf)'
c"aluation. Ihe I!la.'(;mum loading mle is decreased b)':l 10 percenl dc-.-ating f.lCtOr (included as:l
""fel}' f.aetor) and one of the tour D,\F"'. was :l••umed 10 be <ltJt of sct\·ic<:. 'nIl. ",."IIS in a
maximum solid~ kr.lding rare ol 53,01 5 lb/d. The solid~ loading r;lfC:S ro the D/\FTs w~>t(:

estimaTed bJ' a eombination of llioKin simulation. and solids mass babnce calculations in MABLE.
For each SCT of t101\' and BOD COllccotr..tiOIl conditions. sludge prodUCTion r,lIe;n thc scrondaf)'
m::ltmcnt S)'Stcm. as predicred hI' Bio\X;n. ,,-as used as input ro M/\BLE.. which in IUn, computes
The lol:ll solids Io-ad 10 the thickeners, the hydraulic load 10 the digCSTcn, and solids Io"d to the
centrifuges. B<:.'(:aust: pcak dal' loadings were noT dircrdJ' simuLaI<:."{j as p:m: of The ClIX,cil)' chan
d",-doprncn,. the predicted wilds lo-..dUlg rdt~., were compart'd againSITne lim.. of 33.013 IbId. :!nd
peak da)' loading was assumed 10 be "ccommodaled bj' plaCIng Thc ioorth DAFT In S~1""lCe,

Thickened Sludge Transfer Piping CapaCil)'

lhc lhickened sludge from each DAFT combines Ul a common man,fold and is carri~"{j b)' a "_inch
Itne. whICh expands further dOI\'nstream mto a 6-",ch linc. to Ihe sludge digestion s)"Stem, 'Ine~-
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Chapter 10 - Conrrol~ng Operating CrilUU 10-11

inch pipe has a ma-~I1ll"m ~<lp;tcil'J' of 60 gpm, 13c)'Ofld this llow r.tte. cscessi"e headloss in me
I"I''''!; ""'}' ""lilt ill ....-.;"mul..OO" ui solids '" the pipe. Usi,,!; ~ 10 I',.n;~~ot ,k-.;n:asc as ~ sai,·!},
factor to account for peak da}' loading. the ma....imum capacit)' ,s then ~ gpm or n,7(iJ gpd.

Sludge Digestion Capacity

-The capaCII)" of the foor "naerobic d;g..,mn is delined in terms of hyd....ulic retention time. The
oper,'ting ohjecti"e is to operAte at" minimum h)-draulic retention time (11K!) oi 25 dars fO
achie"e Ihe desired solids stahilizarion. I low'","er,Ihe EPA biosolids guidelines rcqture onl)' a 15
day I IRT 10 achien~ Class B biosolid, 5f:lN' (pro,·idcd volatile solid, (\'S) dcmuctioll ;, atlC".iSt M
percent). O:>n.scquentlr the !'Iant has 50mC operational tlcsibilit}' that e:tn l>e useful ill the funan'.
Currmrll', ,wo d;~tcrsopeme;n paruUeI as primM}' digestCf'S. follo-,,~d b)' a thm:! digester
"f'"r"nng"" a ",..-",><b')' dig""1l"r. In Ih.. ""p,,,,i')' ....-"h"inn," was ",-~,",,~Ilhat .h...... d'8""'t..",
woold operate 'l'l prim.1')' digesters, and the foonh one as secondal')' digester. The 25-da)' IlRT
limit applies to the primal')' di~Iers and :O"eragc monthl)' loading conditions onl)'.

Sludge Dew:Olering C:opacil)'

-Ihe sludge d<.watenng 'i"lern at the I'unt consists of thrc<: centrifuges, IwO ofwhICh were ",stalled
m the 1980 plant V:p"nsion and Ihe thIrd one "dded;n 1999. Ibsed on oper.,rional and
performance d"t., oo-eloped during st.,rtup testing, the twO old(T UnllS each have a d<.'Sign rohds
krniing r,lfe of 1";00 Ib/hr, while the n""'er unit has a design wlids loading r,lfe of 2,500 lb/hr.
l'rior to lhe dC\\':Ifcnng S)"Slem upgr.'de in 1999, onl)' one centrifuge coold opcr.lfe at a time. Ailer
the upgrotde, ,,11 three ccnnifuges Cdn oper..te simuh:meouslJ', thcrcb)' resulting m a roml rr'laXImum
design Io:KI of 5,500 Ih/hL Currentlr, the plall1tJplcalir operates with onl)' the larger unll In

sen·iee. lnc IWO older uni", sen-e as bxkup, In the capac")' e"alu"tton, II ''''''' assumed thalonll'
the newer Unit is in opeLnio... thus rrsulnng in a m:nimum solids Io.-.dmg limit of 2500 Ib/hr. This
limit i:s compared wilh the predicled so~ds loading rate under peak monlh loading conditions, 'Il,e
c<''IItrifuge was assumed to opcr:lle 7 dars a wcek. 8 hours per load. and I load per d"J'. Peak dar
sol,ds loodll\g is assumed to be accommodat<..l 1»' t:'<lenued hours of operation.

• '" ""'''WPM 0. "',... UYIT"""" ...... r..- ...... '<.- ...... ·IOO"'"-F"'............ F_I a..,-.IO("~
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CHAPTER 11

PLANT OPERATING SIMUu..TIONS AND ASSUMPTIONS

Influent nov.,. and loads as wdl as eftluem TC<juiremcnt» ,-af}' seasonally. TnHC:.IlIy a c,'pacify chart
IS de,-eloped for df}' ,,-ca,her, lou· tlaw, CW summer opcr:,tioo, and ~lnomer for "-CI weather, high
flow, or ,,~ntcropcration. Thesc se'lSonal ,."riations represcm the e.."IrCm<-'S of plant opcrating
conditions, For Ihc LOrI' rL.nt, th,..,e difi"rent potentially-limiting ..,asonal .."ndirion. wcre
';Oflsidered fQr the Clp<lcity e,"a1uation'

•

•

•

Summ(1" _ Reprcsenrs April through O<:tober influent wastC»--;ltcr charaelcostics (relatively
higher BOD conC(-rtlr.llions and Stlmmer Iemp"rnrure:s) and the TC<juiremem to m.,.,1
nITrogen rert'IO\':lllimllS.

Apnl-Il.cpres('nls April influcor wastewater characteristics (rdati"e1)' 1000'er CIK'lD
cOOCmt...abonS and lo>.ver tcmpenrurC!l) and the r('qUlremem 10 fTlCel a mtrOgcn removal
limit.

\'i:'inrer _ RepresentS NO"cm!Jer mrough "breh intluent "-",,teu"'tcr characteristics (high
11OW, low non <;"once<>tr:1tions. and 10"" 1('fTlIX...,.n,l'('S) and the re<]\,il"C"'e<>t to mttt a Bon
rcmc>\"allimil.

The l.>iological process model draws its inputs and paramcter'S from Plant historical data and the
flow mId loading projections (Chapters j ~l1Id 6). "l'he mQ<k1 detines the Ihree ~sonal conditions
as fol1o\<"$. Summer .;o",liriorl$ an: h:l$ed on ,he awr.ogc of Ihe ch,":>ctcru;ti("$ rncasun:d dunng ,he
period from April through O<:lob<:.1". Wimer condmons based on ,he a,'c...age ofrhe cha....teteristies
measured during the period from NO"ember through lIIarch. Winter tlows are detin(-d:as 10-year
peak monthl)' 110\<'s. April conditions are dr""n from l'lam h,storical dlta for rhe month of April
alone. April flo",s aTe ddined:IS a 10-J'e"ar p"ak dry wearher mon,h_ -Inis means there is a 10
percent chance of h:.I' ing no".-s (his high during 3 single month dUling (he dry "'C:lther perIod
(April through Octobcr) for an)' gi,-en year. April flO\<'s wen: calculared bJ' applymg a stm<hrd
multiplier ro summer tlo"'" over rhe period 1996-2003. ,he 10-)'(":Ir rerum r~rio of peak dry weather
month to a"cr:,gc dl'}' weather month W3$ l.n. FIO',,·s and loadings for Ihc thrtt model periods are
sunull,lri~ed in Table 11-1.

SATELLITE RECLAMATION FACILITIES

'Iloc High]), IIbnaged Ahcm:tfl\'c" discus~ in the 199$ W1T WRMI', emisioned the CQIlSlrnction
of a number of salc!llIC trearmcnr plants (SRI's) throUghOUI rhe l.orr system. 'Ibcsc p1anlS draw
off r:l\V sev.."gc at remo(e locaoons in the colkction s)'Stem and trC"~t to Class A reo:laimcd "weI'
st:rndarus. Solids from the SRI's arc returned 10 the collection s)'Slem and rreared at the WTr
plant. 'lloc Sdtdlite plants di"en Oows and loads from thc LOTI' Planr, help ro satisf)' NI'DES
d!SchalK" hmits. and rAe ad'"3nt:ogc of the Plam's excess $Ohds h,,,,dlong capabillflcs.

• '" "'" "'"PM 0. :>S,... UyIT_,..... T......... .- ,'"_ ..... """"".... F..................., a..,.o.." """_........ ' .....



11-2 Iludd Inlet .\Iaster Plan

Table II_I. Total System Flo,,'s and Loadings: Observed 2001-2003, and Proj«ted 2005-2030
(Bre'<locory Flows Excluded)

FIO"'(MGD) ConcenmulolI (mg/L)

Surnmt. Wlfltn April

y",. su......"'.-' IX'"".".. tI.....t> aDD ". aDD "" 000 "">XlI &7. 1.;.76 9.31 ~I ~I 183 251 183 273

= a~ lB7 ,,~ ~ ~, ZlZ W '" ZI~

>Xl3 '.J; 13.17 1I.37 0;0 Z75 215 "" '" '":ro; 10-')1 ZI.71 ''''
"" 'W ,,~ 17.S7

"" l6.1~
~" "" v.ruI*·

"" ..~ 31.o-t 2.3.43

",; 19.79 3WI 25.13
1, April IIlro"!1' QQober,

2. N",....,.!>er "..o~ _~lotcl>_ ~'Jo.o.;, "'p<a<:n,"~,~ofpeok """'''' {1l).y••r peal: """'''' for PfOjoc_>-
:;. :\la>;un",n <Jzy .-cather """'''' " peal: """'''' dllN'g the peno.! April thouglo QQobcr (Ill-rut peak noonth fo<

projo:<;lio<l.).
~, l.o.d;"g proitctioo>. "'>y Ml""'Wng ()<I ..,.,U;t. pi..'" OC';";I)" (_ boh..')

'Ihc first s,tldlile plant is schcdule<1 fo.- rompk'lion 10 2006. "I"is Plant "'ill han' me ~~'p"m)" 10
Trel.t 2-:'I'GD of r:tW sewage. Wlm cxp,ms,on Glp"~at)" 10 5-_\IGD. The numb~.. of saTellite pl:mtlllO
be ConStruCl~-d.3nd me t=Irnct'1 capacity inst.llled at c-~ch site will '1U)' depending on planning
&Oals at\d a\':lilable discharge eJpacil)', At the time of mode~ng:, three diijC1'Cnt satelli!e pLlnt
implcmcntllion scenarios were considered. 'I"e three scenarios fores_ 2025 SOItellite tre-Atmelll
opacil)' of:

• Low Jt1te of SRI' eonst""ction: 7-)'GD

• Moderate Rate of SRI' ConstnlC!JOn: IO·:-"G l)

• Iligh Ibtc oi SRI' C.onst""cOon: 13-.\fGD

EcolC>g)" is currently conducting a tolal ma."imum daily load (D'DL) dctcrminatioo ior tnc
Deschutes Jlj\'cr / I3udd Inlet \X'atershcd (WKI!\13) which may further restrict the summer
npacit}, (..,., Chapter 3 reg:>rding the NI'DES pennit). eo."""lu('ndj', the 200:; W..-!' Capital
Imp'(wemcnrs Progr:tm includes increased producoon of Class A re<;la,m~.,j water at the I3udd Inlet
Trearment Plant 10 fH'O"ide additionaltl""ibility. This ma)" debr the construction oj ~dditionalSRI'
capacity. In order 10 undCJ'St.lnd the eiject of this upon Plant cap.1C'!)'. a iounh scenario "'as

de-.·c1oped :lS descnbed belc.m':

• I3udd Inlet Class A _ t.;p to 12-)IGD Class A r~'CI:nmed w~ter producnon at UlKId Inler
Plant, dela)' SRI' consln>Ction.

6'" """'''''IP'' O,'",.'.. 'DTT_ .... r ..._ ............. _ IOO_F....................,~" ........._

-~-



Chapter II - Plan Operating S,mulanon and Assumptions

A sumrn.'U)' of the four sccnaoos is presented in Table 11-2.

Tabl~ 11-2. Sa,~llit~ R~clamalion Facility Capacity S~nari05 (MGD)

SRP Cons""",;"" Rate
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11-3

Process modding s!lou'S thac the ("(feci of adding S<ltellite plants is observed ma,nl)' in the flow and
org:UllC loading. S<lrellite plants remon' flO\v and IK)D from the system. resulting in lo\\"er f1o\\"s
and BOD loads Jt the Budd Inlet Treatment Plane, 'llle SRI's rcn..m solids to the s}'Stem. me:llling
,h;ll the soI,ds loading TO the Budd Inlet TreatmenT I'lam is relari"c1r mder<'ndcnt of satellne
Treatment. Figure 11-1 pro"ides::t comparison of summer period projecTed 110\\'s:md loadings.
undcr the low Sill' CQI'S1lUCr>on mte scenario.
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Th r rop S d J,TI r1ant di charg [ mit, discli ~ in eh'ill t r > indud a I d-bas d TIN
limit. T .: ccommod t thi > the model h3 been configured to produ e flu nt TI J

cone ntrati ns of either 2 mg/ or 3 mg/ summ~ryof tll Rand ffluent limits u din tll
model see 1<1'; s is pr 'ided in T bl 11-3,
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Mo,klcd.doc



Chapter II - Plan Operating S,mulanon and Assumptions

Table 11-3 SRP EmuCIlt LiITlil8 Scenarios

Em""nl Limi,. (mg/L)

Scrn....o S<_ $RP Ra'~ TIN 'OD TSS NHJ..N

s..m_ High , ; ", s.._ Higlt , ; ", s.._ "-lo<kr_ , ; ", s.._ "-lo<krnc , ; "S s.._ Lo..- , ; ", s.._ 1..<>...• , ; ", A"" Higlt , ; "• Apnl Higlt , ; ", ....peiI Mod~ ..... , ; "
'" Apnl .\lo<k",.. , S W

" April Lo...· , ; "" ."", w• , ; "
" \\"",1C1" High ~ " "" "-otlt1" 1I.lo<k.... " " "" ""otlC1" w.· " " "
" s..-, f.ludd lnI<, aa.. A , ; "
" "'" IlWd InIe, 0 ... A , ; "

11-.'>

In the fon"";ng chapler. discussion will focus on the low ,.,lIe of SRP ConStlllCtion C..se and the
Budd Inlet Cbss A case. "Ihese are the rnu mOslltkelr saten,te treatment scenarios. The moderate
lUld high rare of SRI' construCnon cascs ,,;11 demonSIr:l1C the dYect of mcre-Asing amounts of
''''It'lIi'r ' ........ rm"n' nn Budd In\t,, T"",nn",,, I'bn' ""1'.";'1'- Tak"n ,'"'S"thrr, ,Iw-..t- ""r'Un.... ,,·ill
guide I.oTr in dcrermining the most appropriate level of SRP constnocrion.

• '" "'" "'"PM 0 "',... u)"IT_,..... T......... .- ,'"_ ..... "" .......... F..................., a.,-." """_........ ,.......



CHAPTER 12

PLANT CAPACITY DISCUSSION

IN'l'KODucno

The comp~:>tionof the ""-p"cl~' a«Nsmcnl is a.....ncs of C",p"clty diagr~ms illuslr'~ting the c-ap:>ci~'

restrictions al the Plant with respect 10 flo\\"l; and Ioods. These diagmms depict when components
of Ihe Ire:llment pbnt are expecled to rt:'3Ch Ih"'T hmitations, s..'paTafC chan, haH~ bc'-'ll g<:'f1eTarcd
fOT each sel of SC<'fl:u1os idenntied in GapteT 11, (f:>blc 11-3): summer, winfCr, April, '''r)~ng SRI'
consrroCtlOfl mte, and ":lr)'ingtmutnt ll;\' lim,lS. 'Int charts are oonstnlctcd as follows:

• 'rhe ,,-:\.~is represents thc a,'er:lgt: monthly "'l\SR"Wll1Cl" flow. These tlQ'\\"S rqm:SClIl the IQtll

tlows for the t.'lltir" LOTI" Spl"",, includmg flows trealed:>1 the pot'-'llllal salellite pl:mts,
For summer conditions, they rcprc$Cnt lhe :>"en'ge dr)' weather flow; for April conditions.
they I"(:presenr rhe to-year pt.'a" monthl)· :>"erage flows in April; and for "intl"T conditions,
the)' represent the lO-year peal.: monthly :>\"(.'fage tlou's.

• The r a.~is exp=ses flI\\' int1uent UOD at the Plant.

• The loading ClIf\'e, represented:lS a solid black line, demonstratcs Ihe change in plan!
inl1uenr 130D concenfT:>tion with increasing lo~al system 11"",·. This line is used to idcntif)·
when the c:lJlaci~'limilS are relchcd. In "'is I"(:port. the line appc:us as a st.'ries of peaks and
'":lIlC}'s. Thc ,-ariability of Ihe Iooding ClIf\'C represents changes in Plant flo.,.''S and loads
brougIn about by thc insullation of satcllitc tll'"dlJTlenl plants,:>OO by 1Mgt' construction or
connC(;tion project:; 1Il ,,:InOUS pam of the tribur.,')' 6)"Stcm, 1'01" CX;lmpk diversIOn of 1
/IIGD 11"",· to:> satelllle plant "ill show up on me Icw:ling LlJf\'e as a "bump", as Ihe
satellire planlS remove more llow than \o:ld. 1..3rg<' CQfIstruction projects in !It.'wl)'
developed ;an:-as will also show up on rhe Io;oding ClIf\'e as "bumps". as new dC\'elopmcn~

t<'fld 10 ha,-e highly t'fi;cR,nt pipe!-. and low('l intlow and iT1iiltr~tion. Barring rht' ~ddition
of "'telli,e plants and '><-'W <construction, the loading CUf\e would be e"pe<:.ed to be more or
less horizOllfal.

• 'rhe colon:d III\CS represent C1paaty cuf\-cs tor L':lCh cornponem of Ihe m::lInlenl plant.
The point where L"ach of Ihe colored L"Uf\'('S cross~ Ihe black Ime represents me "'pacify
hmicII1Dn for each corresponding component.

• .As a guide,,, timelin" InSl'<.! on the results of Chapter 6 has Ut<en "ddL'<.I:dong rhe x~..xis, to

suggcsr when components are o..-pcctt'<.! to reach ",,-paril)',

The ClIf\'CS on the chart are interpreted using the mctho<l of progress;,'e disclosure, $impl)' suted,
progression across the chart from left to right re"eals tl,,, limit of cach unit process. and ,,'hen these
limi~ will occur_ When the ClIf\'CS representing :.iJll'lam lInit processes are ploned simult:meousl~'

• '" "'" ""SPM a. ....,... ,£fIT_,..... T..- ...... ,'"- ....... """'"- F"'............ F_' 0..,-.-"'"_""""'--



12-2 Budd Inlel .\Iaster Plan

on the chan. !h~.,· describe a ranking of o"erall PL'IIlt elpacil)' limits. Inlerprcl:ltion of a specific
<;une IS:.IS fulll>Ws;

• All comb"",nons of mAuent UOD concenrrdtion and mflucnt fIo",: 10 Iht' It'il of th,s Olryt'
are aeccpmble operating conditions.

• Intll)('nt BOD conct'lllrdrions and tlow combinations 10 tht' righl of tht' rut'\"C are likely 10
CllU~ the Plant to be(;ome utlStlble and nQl ml,<-'1 discharge enrelia.

Note Iml these Olt'\"CS arc genernted for a cenain sel of condirions. As conditions change ~.e.

permit re<Juirl1nents. wastt."\O-llte1" Char:lCIetiStics. number of units in sCl'"\·ice. ope,..~ting Str.ltcgies,
etc.) the Oll'\-es will shift and mal' alter the capoclfy limit:ltion, Consequently. the SCn~"S of scenarios
(rable 11-3) taken colk-<.:tiyelr will pro.,.idc an indicarion of the s''1,sili';l)- of the Plant 10 changing
conditions.

,\ 101.11 of 17 sce""nos weTC modeled. TCtleeting Illt four different salenile trealmcm scenarios
disOlssed in Chapler II. In order 10 simplify the C1p.1cil)· discussion. rhis chaprcr is di"idcd into
Ihl'l."C s«t101lS;

• J..or,..- R<lte of SRI' Conslruction

• Increased R:ltes of SRI' Construction

• Budd Inle, Class" Scenario

Discussion of Ihe low rate of SRI' con.truerion ClS<: .,'rves "" a basel;...." a, this sccnario rcprcsenlS
Ihe midpoim of lhe four sardl"e In."dn....ent scenarios. and the most likely of the three SRI'-dri,-en
scenanos. I_~ter in Ihe chapter. the re'lUllS of the \ow r.lte case will be compared \\-im nlOfl'
aggressi"e salellite pLmI scenmos. in order to assess Ihe effect of increasing salellite Ireannent on
Budd InleT Planl capaciTy. F·",;dlj'. towards the end of the chapler, the Budd InleT Oass :\ scenario
will be C\--aluated. This C"dSt represents the 0ppo!'ite end of ml" SPl'CtruJll. with r>e"arl)' all S)"SIl'ffi

flQ\\-s hClng trel1ed allhe Budd Inlel I'L'IIlI, and 'llI111miling the effecTS of sardine Il'tltmem.

LOWSRP CONSTRUCfION RATE

"me capac"}" chans fO<' Ihe ~-:.se:s rcpresenbng the lov.- rate oi SRI' conSlruction are presemed On
Figures 12-1 thre>Ugh 12-~. lltis SRI' construction "'~Ic was designed 10 limil 3,"er~&,-, summer flows
311he L()"I'J' pbllllO 12-MGD_
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Chapter 12- 12-3

uuuneronditions, Effiuent Tl = m.g/L

2019181a 1 15 16 17

Total Flow G&nerated Throughout lOTT SyS<'&1tI GO)

Hguit,e 12-1. Capacity Cur e fOluIDm it Coodidon,o _Rate ofRP CO:ll.S((UctlO:Lt,
-ffiuem TI =3 mg/L
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nde1' summer conditions wi th an eftluen t N Iimit f 3 mgl the most stringent con traint i
hown on ·igure '12- t t be r pr s nted by the tl1ickened slud e tnmsfer piping at appr ximatel}'

12,75- ,fG of dry wenth rAm, At n ad 13.0- ,fG eentrifug C<llXlCi "it11 n unit in
S r\ i op rating 56 hurs p r \ k is . ~ c11 d. TI, s limitations are folio red dos 11' b, th
econdary clar.ifi r olid I.oading rat limi a a total y tem .Am: of t. - G . 1111 corre p nd

to' circum lane' ',: ith 3 c1ariti 'in service 1 ' 1 r ", \X 'tl1 all 4 cla 'ft sin sen'ic', th ,~ R
limit'ltion i pu hed back to 18. l'vtGD. TIllS re - 1't typically w'lIlist the capacity with clarifiers
in scrvicc in rdcr to simul, t a circumstancc \vh r on dnrifi r is d \vn for repairs or odlcrwi
limit d. te th~t this is m r c tlS rVlh than th F.c logy Orang 13 ok r quin m n •which
d 'f ot r quit' a dan 1 r be h :Id tit 0 S 1:"\, 'cc or capacity • ting porpos 's.

P st-20'I 0 ,it ,1 s~· t m Aow of t .. ~ - ,r D diffuser air UPII c. p~cit]' in s~~ 2 f the firs rati tl

basin is ached. Blower air suppl}' capacity is limiting at approximately 16.3- 'ICD. The digest r
capacity is r ach d to\ ard 2017 at 17, - 'I D f tQtal yst m Aow, -<in ny. t th right end f the
curl' ne r 20- 0{ D. diffuscr air capei. in s gcs 1 nnd 3 of tl1 first aeruion b sin b e mes
limiting,
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uuuneronditions, Effiuent Tl =2 mg/L

D ·creasing th eftlu nt TI T limit to 2 mg/L h .s v r~r lint ffe<;t, under summer wndirions. Th
capacity curve for this C tlditiotl is [ lott d tl Hgtir 12-2 for c mJXlris n with Figur 12-1.
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he onl}r signific n differ I ce c used by th .Im er' limit .is to In ye th sm 2 diffuser air
limitation f rward by a pr ximately 0.5-M of toa.l y tem Aow.
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nder pril c nditi ns with an fAu ent II limit 0 f 3 mg/ , the m .t stringen t limi ti n is
represent d b- th sec nda darifir J R cun e wid'! 3 darifj rs in service, at a total ) t tn t1 w 0

ab ut It 6- '1 , as 5h ,vn on 'igur 1 -3 '\! 'th all dari c:s in 5 -icc, this Ii Jl'ration mo - t
17,' - 1 e n xt moo t stringen t limimcion is ssocia ted \virh 'the thickened ludge piping at a
A w of 16.Y - ,{ D, follow d b th centrifuge capacity limi tiotl at 17.6- ,1 D. Furth r d \l

the planning horizon; digester capacity i reached at 22.2- ,f 0 (circa 20 8). The secondary
process tank constraints noted in dle summer scenarios (diffuser air c paci. hI w r c paci .) are
n t limiting for th pril c ndirion.

April -Conditions) Effluent TI =2 mg/L

Impo ing an effluent TIN limit of 2 mgj primaril affects th secondarJ clarifiers. '11, seconda'-1
cI rifi -r. LR Iimihlt10n \vim 3 units in ~e[i,dce b pu~h d ff th 'chart to th I ft " A10\V110n "igure
12-4 indic~lting that th OT" [ lant is al "e~ld xceedin - Ca acity fo" thi condition, ~"n \' ith 4
units in service capacity would hay b en exceeded as f 2 6. TIle lower II limit den t
signifi (ntl aff ct the other pril c nditi !l ~ll[ ~ity limi ,nions.
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Figure 12-4. Capaci.fy Curve fOJ" April. Condition,. 1.0 Race of RP Construction, -ffiuem
II =2mg/L

inter Condition

During th \vint r, th PkUlt h}dmuli limi ti 11S I com si lific<lllt. inc .. inr A w is m did
a 10-yc" r pc" k m nthl>' A ws capaci ty Iimimti ns n tcd in dl i di scussi n r "pr 'sent.. lOp' cent
risk lev]. In rder t pi t th hydraulic limitations (which t' dete min on a p ak h udy f1m:
basis) 11 the <:<lp<lcit]' eu e (pI rred 011 a [e k m 11thl}' fl \: bas is) the flo\) and I ad ings
projeetions are u ed t rnateh p ak hourly tlO\v to peak m nthly tlows.

numb l' of th PI. nes hydr-1Ulic Iimi· ti nat. It' ady xc d > including:

ffluent pump st....rion to rth urtall (50-i\/fGD)

D, cort'cspondir g to [:<1k m r thly flow 0• In u nt pump station firm c <cit)' (54
18-,[ lO).

• Parshall Hum primary inAu nt How meter (-i'l'fGD 18.4-- 'leD p ak month).

• - rit tank ti -m capacity ('] tank in 'er"iee 43.9- 1 -D 13.5-1\, - P ak month).

• oondary clarifier verfl w rat units (60- ifGDl corr sponding to k monthly tl w
of 20.7- 'IGD).
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igu.re 12-5. Capacuy Curve for inter Condidon) 0 Rale ofR ConstrucO,on

, f th ~s on1y th int1u nt pump St9.tjon capacity fails meet the en ral Requiremen1:. for
R li-.bility .ct forth in Eco1 gy's riteria f r. c\v"lge Works Design (Orange B ok). The int1uent
pumping c .•pacity limi tati n is mitigated b)r th Plant's equalizacion c...paci ty. t discu.. ed in
Chapter 10 dle Plant can perate at Aows eater than tlle inAuent pumping sta6 n's finn cap city
(54-M 1) by diverting a porti n of th . A \V to th· :qualizati n tanh. typical storm hydr gr: ph
was us d to de rmine a firm capacity with equalizacion f 67. -. This c rreS ponds to a p k
mon th 1.- fl \ f 25 ccurringin 20 9.

The P'Lrsha 11 Flume is not a cntical c mp nent 0 f the ")Ian e p ia 11y now that an inAuent Aow
mter h l S b n ins ,1Ued in th 60" inAu nt pip.

he Plam ha~ spare' r quipmem, 11 w" ng fo" 6 h nn Is t op rat at <: 11 times. scology
d es no ,requi ne uni au of service the t d c paci r f the system is 66 0 TIllS
Iimi < rion is project t occur in 2008. 7lh eh nne! is read) f, r eXI nsion \ hen r quircd. The
expanded capaci1:J' 0 the system (17 of D) would be sufficient thr ugh 2 20 ( 'IGD)

The rir Tank is not . critical [1 nt pro ess and an fun tion h drauliCllly if til m h nk 1
componen ail. For thi~ ret so. the 2 tank limit f 7.9- IGD i the m re critic 1limitation.

The S ondary clarifier hydraulic cap city h s b en defined at 0-1\1{ JD \vhich i ursid of the
Phnt's planning horizon frail but the Budd' nlet Cia s treatm nt scenuio.

Th Phmt utfall cap3cit)' at 64- of lD (2.- 1CD peak h ur) oem around 2 70
emuent throu h th rth Outf...I1. n. hddlehead Outf...11 has an add itional 4 -

6/26/'J:J:'1X, 2:35 PM 0:\25]34 Lan' Budd 1T;1o. Tklltrlle1i1 P1o,i1 M...L ~ Plll'; \500 l:>rep"", FllC11iLIC Pl",; \I'o;lll \ChllpL ~ 12 c..p"eLl~' DlllCtUSo01;

r .doc



12-8 Iludd Inlet .\Iaster Plan

which rna)' be used in CIllerget>C)' situations (typicall)' during storm C'·ents. where much of the fl()\\·
""ould IJc Sll>n"wat~"', Calr~~-;t}' uf the Nurth Outfall ~oul<i l>c ",crC'.os<...,j by ....',10\."'1: the 3O.illd,
section of pipe 111 the I,tcinit)' of the SmlC-<lpCrJted dangerous wasle site fonnerly used bl' the
Cascade Pole Compan)'. At leaSt 500-f~t of the 1,200-fool run of 3O-mch pipe IS Ioc-awd outside
of the se-.llcd-off pornon of the sire, meamng that n could be replaced without req.>ireing excessive
permitting or saicty measures. Increasing The p'pe dianK1"er from 3O-inches 10 -la-inches WQuid
allow o\..,.-T""ce as In,lch f\ou, 10 pass thn'JUgh The bo"lenccked sCCbon, rehenng The capaCIty
hmit:llion and dC"CTl':ISmg the ir<Xluenq' \\ith which Ihe FiddlehC"dd Outfall must be used.

BOTh of the outfall opacities arc in l..,cess oi whaT The pumps in the eftluCllt pump station can
currentl)' OUtpUT. OuTpur TO the Nonh OuTf,l1t is IImne,,! TO .lO-.\IGD due 10 pressure in thto
pipeline. Pan of thIS liminnon is e~,used by The 1,.200 foot 3O-inch bottleneck, wbieh gc.........tCS
ol'er lO-flSl of pressure ar .lO-.\IGD. \ViTh "'_pipe 0.:.." \'dOClI}' III excess of 15 ft pet" second. "l1,c
emergency pumping opacity 10 the Fiddlchead Outtall is limiled to 3O-.\IGD duc 10 thc sixc of rhc
pumps. Comb",ed eftluClll pumping capatit)' Qfapprox,m;lIe1y 80-.\IG D is sufiicicnt rhn'JUghoot
The plann,ng period for all buT The Budd Inlet Class" scenario. in which cftlucnt puntping
limintions wOlltd be c><eecxled In 2020.

Cc"lri rllKe '">ll'''cit) ""d 11o;"L", ,~x1 sludg<: "'msr~-r l"I""1.; I" 'UI"I;"', ,s ...n: ,..,..d,~..,j al 24.6- ,,,,d 2':;.0
MG D relipcui\"elj". "The I'L"Ult's ol'erall h),dr;tulic c;rpaciry, represented b)' primary scdimennrion
tanks and channels, is reached aT 72,O-.\IGD, corresponding 10 a p<."ak monthly tloow oi 28..0-.\IGD.
[)ig.:ster capacity and citluent pump Sta1tOO capaclt)' both reach rheir hmits at a peak monthly flow
of 30·MGD.

EFfECf Of INCREASED SRI' fLO\'('S

Two other SRI' consttuetion l'Chooules were modeled. hoth ofwhich d""e" addiriorutl tkrws 10
potential satellite plants. The: eiic<:t of di.<el'ling flo,.,., 10 the: sarellitc plant; is ~omplic:ltcd. as both
flO'l\'s and org>ltllC loadings 10 the Budd Inlet Plam are dccmlScd, but solids loods remain nearl)'
comMit. The d=~inr. f!<",.." I""d to more hir,hl}' concenrrnlro loadin&", which can imp""l
prima')' scdimcnta1tOO pcrfomuncc, as wdl as diffuser air opacity.

The cffect of addmg saTellire plants is mosT prolloonced in the sumlllC!". Slllce the sarelille plallts
are designed ro treat a consr.mT tlow. ~rdkss of season, Ihe if'lction of flow treated ar saTellire
plallts 'S highesr during the summer. Figures 12-6 and 12-7 deptCT cap;tcit)· cun"cs for the SuffiffiC"1"
condition for Thc moderatc and high SRI' condirions. As efllue'" TIC\' has lirdc impaCT on capacit)'
for the Summer cond,tion. onl)' SCcnanos with an emucnt limn of 3 mg/L arc sho"",,,

r\ddition of sa!elilte plants ouses the element rupacit)· ('un·es. as well as The loodmg C!m·e. 10 ebb
and now_ complicanng mtcrprct:lnon oi me cham. As a whole. the add'hon oi sarellite plants
relie\"C'S PlanT L....p;tcny limitallOns, particularly WiTh tCSp<.'ct 10 the sc...-ondary dani"'r SLR and the
aeration basin diffuser air capacil)'. This is Nc~ITO both flow and loading. In the mosr aggressi\'c
case, d'e hoglt r:lre of di"c1"Sion lea,·cs onl)' 7- 10 8·),IGD oi d')' WL"dthcr tlO'\v 10 be rrcaTcJ al thc
Budd lnlerl'bnt. E'-ffi rhough influenT concentrations arc high, rhe Plant has ample capacit)' TO
tr\"ar OOc ro the tk'CTC'ASlxl orgrnic 1o'auings. A number uf limimtiuns oosen'lxl in the tl"Jst
aggressl\"c SRI' l"a3e (Figure 12-1). do nOI show up m cirher of the more aggrc'S5t\"e cases. These
limits include hlower capaciTy. diiiu""r ""pacit)< in lirsr aer.1Iion basin stages I and 3. DigeslC1"
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Chapter 12 - Capacity Discussion 12-?

opacity and DAFT elpaei!',.. E"cn though the o"cr,1l1 solids loading 10 the Plant remains high (as a
r<:suh ur" ""tellite pLull> retumi,,!: ,uliu. tu the .y,t~,,,), the ~rJo.Iitiull ui ""tellite ""'lit>; reliC"CS suliu.
handling OIpaeity at the !'!.tnt. 'Inis is mostly due 10 the 10WCT BOD as well as TKN loadings sent
to the s«ondary s)'Stem. \'(c,th less bM>\ogIcal solids Ix.~ng gencrated In the Treatment process, there
IS more room to deal with the solids emenng the sysrem. Centrifuge and transfer piping ll1T11B are
the onl)' CQflsunts :Kross all scenarios. 1ne Tr,lflSier p'ping is a known botrlcneck. not likely to
changc much from OIlC secn.'lnO 10 thc n"",I, and the ccntnfugc I,m't ..cReefS a h,ghly eonscr..-atl\'c
control s)'Stem (only oue unit in sel'\'icc. 56 hours pcr week).
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Tn \pril. the ddicion 0 ::mtdlit· plants h.lS a mor 'om[ lic t d r ult, I'i bred to th .
limit. Plots for the most ggrcssive P sch 'dulc are proidcd on-;igur 's 12- and 1
ch effluent scenarios.

Au 'nt T J

-9 reflecting

Projecle(l raw
in u ,fll BOD coocemralio.

Thlckl!n~ ~udg~ I ans 1'41

ping ""nil

uo

270

10

Var: 2005 010 2015
200

12 13 14 15 '16 '17 18 19 20 21 '22 23 2 :25

Total Flow Genermd TI roughO'ut LOiT Sys.em (M,GD)

:igur 12-8, Capacity en e for priJ ConditioD) High Rat of S - P Co strnebOO lOll ot
TI =3 mglL

ompared to th le'U "W: ssive ellS (Figur s 12-3 llnd 12- ) the dig st>rlimitati n disapp ars
and th re is som r lief in th trans£. r piping (nd c ntrifug limitations, . T \V vcr th second r~r

drifi r J.R limitrlti n~ foll w thc s mc I attcrn observ d for summ r conditi n~. At the high r
emucnt'u limit th ina as -'d sat llit . di . 'rsi n r·1i v's cal city, all wing f r n additional 5 or
6 y~rs bef,r the clarifier limirnti n ets in. t the emu nt I limit f 2 mgl howey r the
I rifier r l1l<"lins limited e en given curr; nt Plant nditions. fhe inability to effe ti.vel}r dell with

th I w Tf Ii mit without cons icting dari fie p r orm" nc in 1\pril is ind penden 0 f at ~lli t
tl w, The 1 w t mpeL"a1ures high Am s, and dle slow mr rsi n from conventional to B R mode
m:lk this ~ vuln rab1e p riod, Th I iW effluent' limit is de71lt with by incre sing the R' nd
metl1~n I ~dd icion which leads to higher s lids conCentrati n in th a l"<ltion basins stressing the
clari fiers.
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<tdllt flows h( \r mu h less of nn imp t n \1 inter cap. lty limitations, This is b <:~us th
satellit plants tr at a constant Am • so an additional st rm flO\ s g t pass don direcdy t th
Budd [nlet Plant. .... en .in til most aggress.i e case at Ie. s 6 preen of total s tm Am .in
wint 'r is rout ·d to th . Budd Inl t Plant For th 'c rresp ndi \g c in sommer nly p cent of
total system Amv g 't th Budd Inlet Plant. "he r suIt of thi is to darn "n the ffeet of RP
nddition on Budd Ink Plnnt <::-1pacity limimti ns,

Plant h drauli limitation are dire tJ related t th mount f flow at the udd Inl t Plant :\
ffect of th sat nit tre .tm nt scenarios on th s hydraulic limits i pr nted in' (ble 12-J,
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Chapter 12 - Capacity Discussion 12-13
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12-14 Budd Inlet .\Iaster Plan

BUDD INLET CL\SS A SCENARIO

In This scenario, onl)' a mlninul :illloont oi !low is di"ened 10 utcllite rterTmenl plants. 'lne
SCl"flM;O mirrors The low r:He ofSIl.P consTlUCtion scl"flario Through 2010. From that point.
hOwl·v..... the l~lKId Inkl Cb•• " scenarlO allow. only one add,tional MG D of ""Tellite treaTmCnt,
schedlded to oome online in 20 17, providing a TOt::1l of3-.\IGD satelliTe tre:ltment Ihrough 2025,

Companng The Uudd InleT Class A sccn.~rio wiTh the low r:lte ofSll.l' ConSllUCnon ."runo, The key
difjcrence$ are tlow and org:mie looding.OOTh oiwhieh are increased by 25 TO 30 percent ior Th<:
Budd Inlet Cbss .... scenario (fable 12-2).

Table 12-2, Row (MGD) and Loadings (IbId) Comparison at tlle Budd Inlet TfC'atmellt
Plant, Lo,,' Rail' of SRI' ConsTnu:l;on '-CO'll"S Budd InleT Class A Scenario

Low Ra,e <JiSRP eon...uc,;"" Budd 101<", Cbss A Sceoario

Yea< ""'" ""0 ,." T<N "'. 'DO '" T<N

oro, 10.91 "'-", 28,~50 5.429 10,91 26,391 2M5CI 5,429

"". lUI8 29,-195 3-1,718 """ 11.88 29,495 3-1,718 """"" I' .- 31.471 39.777 "m 14.21 35.674 ".... '.;0,-~

"" 1263 3).910 ,;,no 7A63 liS/> ....429 47.~ 'OW

"" 1295 35.318 ,..,,, ,..,.
''"' .."" 51.901 9,315

PCI't'enr DifR..n~

Year "",. 'DO ,." T<N- ~. ~. ~. ~.

"" 0"'. .'. 1)'/, 0"/,

3)15 16% 13". 10/, I()'/.

"" "., 19". G", 15'/.

",-' ,.,..
2S~'. 7'/, 19'1.

AlThough there is only a slighT difference In solids Iooding (7 percent 1»' 2(25), the increa.e In LIOD
and nitrogen load ,,~U ha,'e the effecT of rncreasing solids production 1fI the 'l~' proccs•. As
lhe !I tLSS conCl"fllrarion rises wilh Inereased orgolnie and TK:"1 loadings, lhe solids load to the
clarifiers and do\o"nslream solids handling dements "illlllen:asc correspolldingll" Similarly. me
higl'er org;.anie and TKN loadings also lead 10 higher al."T:lt>on demand in the acrarion basins. thus
causing me aC1":ltion system ro reach.;ts caJY.Icity hmlt at ~ln earlier daTe. :\ eapaot)' chan for The
.umrnet condiTion. "iTh an "ifluent Tl:\' limiT oj 3 mg/L W:IS de,'eloped jor rhe Budd Inlel Class A
case (Figure 12-10).
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igure 12-10. Capacity Curve for ll:mmel" Condition,. Budd Inlet elas A cenario,. Effluent
TI =3mg/L

he shape 0 th load"ng eUl-V (s l"d black in ) r fleets th additio 1 f 2- i sa tell it trcaon 1t

,in 2 6 and 1. -l IGD satelhte tr tm n in 2 '17, TIl small increase in concenrmti n rou:td 2 ' 1 ,is
caused b~ the c m letion of a large lumbe" f de' 10 ment p" jects in Lac y. ~n1 c> ::apadty chart
i similar to the chart pre ented on Figure 12-2 through 20'] '. ·or this reason thickened sludg
transf r pipin ntrifu and seconda . clarifier. LR limits remain ,rirmall}r unchanged. From dlis
pint, h w vcr th inel'! as d Rows nd I din • ~t th tre tm nt lint be 'n t driv th lement
c~pacity curv down. Je. r1 all aspects of rh t:re tm nt plant are Hi ct d. Diffu r ir A.i\ in
the tirst three stages of th ticst aeration basin become limited at 1 . - 13.8-, and 16.2- ,1 D
r sp 'eli", '1)' (c m ,It"d with 2 .0-. 14.5- and 20. - ,(G w'th th·1 \,: ~R) sC'n rio). Blow r
capacity, which is ti.ed in with diffuser capacity is "~ched app" ximately . y ars earlier~ at peRk
montllly fl w f 14.5-1 f ~D (coml ~r d Witll 16.3- f ~D in tll low ~ Pes). Di· s r ~nd
D limi tlti ns. r 1 t d the incre d rat 0 f bi logic I s lids production. ppear t p < k
monthly fl \vs f 16.8- nd 18.1- G (m vingup " m 17. -and itO- '1 " in thlow P
~se), A s,imi1 r curve for [,nl, j pres nted :t Figure 12-11.
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igu.re 12-U, Capaci.fy Curve fOE Ap.ril Condi.tion~ Budd Inlet Oa A cenar!i,o,. Effluent
TI =3mg/L

In thL c~.e inn ':tS<.u Ao ,'nd IO'd. to th ' treatment II' nt re.ult in th ' 'I P 'aD nee f' 'V 'r,.1
limi tions n t ob :rved in any of th 'atellit plant cases, TIle mIT is nearly id ntieal to that f
the I w rate RP c nstLUcti n (~igur 12-3) tllr ugh 2010. However by 201 di fuser air fl w
limj ations in stag 2 (19.8-:vI D) and s age ,(2 .1-\~D) are reach -:<1, Blow -'r c .: cit)' is r -'ached
at 2'1. -h,{ - •along with ig st r capacit)' (2 ,9-r'vf· ). 'inally, '. capacity is r ach d n ar
202 '. at 23.-M . The main differ nc from th low rat R' caS -igure 12- ) is dle
api e rane' f diffu.er and hI \ 'r limitati ns. Thi rAeets the ine!} 'a 'd aeration demands eau ·d
by th in '" sed BOD and T load t the tre trnent plant.

co RI I-R 0 IN-GRA

n consistent feature noted in nCild aU th capaci ch~u'ts is thc carll' limi cion ~uscd b
sccondary cl riflcr olids 10 ding atc, In the ummer in th th ' ~ udd lnl·t lass and 10\: rate
of, RP con tructi n cases dlis limitati n ccurs round 201 . In April this limitati n is highl}f
d I endent ul on tll fAu I1t'1'] , t eft1u nt Tl Tof 3 mg/L the limiti 11 curs 11 :l.r 2006 f r
th I w ~ t f 'Rr n~tructionC" e, and ne'" r 2 15 or th high ~ t f RP c nstruction c ~c.

\'X n th flu nt ] limit is .2 mgl Plant cap~ i is alr ady Co' . d in both c.scs. This
limitation, how v 'r, is highly d 'I ld 'nt upon ludg <:-1tUng qu' lit. ~Iudg ttling qu lit i
typi.ca 11y tracked by m as uri ng the sludge v lume index C\. \ er "I values correspond t
b tter-settling sludg s. ror this capacity assessment, V was set at 286 mL/g. his repres nts th
9 ~ to p rcentjle of. \ I • lues r corded t th tre. tm nt pi, 11t during the dry we. th m nths over
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th P Ii d 2001-200 . ( igul'i 12-12). n \J I 0 286 m ./g i .1 v ':fy high v lu ••1b ut dull of
wh t might typically be s 'cn as a . rget I 'ct

BNR Mode all Complelelr t
SNR Mode Turned DG'lWI

} I I
J ~, 1\ I k f f\

V
lIo \ ,. !~ \ j I ~ \ 11

\ Ii , f ,. \ \ N ~ 'Ni \i
~ ,.,F ~ ~ I ~ IJ \oJ V
rv ..~ V

150

100

50

o
~~~~~~~~i~~~~~~~~~~i~~~i~~i
~ ~ w m m m ~ ~ ~ m m m ~ w ~ ~ w m m ~ ~

~ 2 ~, ~ ~ ~ ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ , 2 ~ ~ ~ ~ ~ 2 ~

_350
O'l

...1 3m

E25l]-
;[JJ

n had d area r Beet the Planlpenuing in full j3JR mode.
re, ~h ed in green re fleet partill B R peration (plante Iii red for B R with in te Rllll mi.edliquor

recy le rate t l/. to L/~ the nonnal nne).

Figure 12~12. Mood'dy verage SVI Values Recolded at the Budd nJec Treal e t P a .1,
1995-2003

The I t nds to foUow an annual pa trn finer s.ing in the spring (1 f reh through /11 ). This
tlmm c rresponds \: ith the traditio lal shift from co we ltional to B J mode of 01 •tion. 'which
m~y - suit in a disruption in the micr bi~l p pulation. Typi.cal pl11CtiC is t begin the changeov r
in F bru~r r 1 f reh by 0 ning up the. noxie b sin, nd gradu 11 inerelsin tll intern I mi.·ed
liquor return rat and incr (sing th· R .. A the 'R jncr as ,th re i a l:Id nc) to gro\
bu1kingandl r foaming fiLmentous organisms. panicularl\ h n the m·xcd liqu rtemperature is
to co ] to [.romote ptimal nitrifi r owth. \X li1e postponing thc \v.iteh ycr to 1 tef in thc
sp 'in - may re, ent or at lea t minimize the dm.lti n of this ffect thi may not b practical gi, en
the Plant is faced with a wint r 1 ovember through i\brch) efAuent amm nia limit f 26 mgl
and ~ sprin (April and 1 f y) efAu nt I limit.

, pelllting th Plant in y t-J:()und BNR m d may prom te s bl. nitrif)ring microbial
community, and \ ould tie in ith the PI nt's d eI pm nt of Cbss Red im d \XTatr producri n.
fl.hintaining th· nitrifying community in the fac of high w t w ther nm sand sto m . 'ent' c uld
be a c mplished by t ring the sludge invent ry in the tirst anoxic ank (implementing at mpOL-ary
bypas). In the past, attmpts at p l-ating th Plant in at least partial BN m d during th wint r
hiw· not ·Iimin~ted the pring 'VI pe k ( igurc 12-12). J low 'v pr p ed modi IC~ti os t .he
proc stank (Chapt r 3) nay allow or a gr. tel vel 0 con 01 l ilirnti g\' c ntrol in th
fae f fAu nt nutti nt limi ri ns and dle dynamic el onal e ndirions expri need in th pring.
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Pr J tI raw
Inlluert 80D can~ef\.lrebon

15 1 17 18 19 0 21 2

Tctal Flow Genuated Throughout LO'TT System (MGD)

14
20

27

2tO

28

igtJ.Je 1.2-13. -ffeet of I 'Oll. eooDdary Oarmer SLR Capadty~ April GOll.ditiODS~ , ftJueot
TIN limit of 3 mgI L, Low rate of RP C n tru· don (3 Clanfi IS in .M )

If thePbmt c uId lower the I r n b a moderate ~mount (from 286t 2: J mL/g), it,. ould
h"ne a c:onsid [-able impact on darifi r capacity. l'igure 12-B dtmon h'ate th Efect f I wering
the \ I during April conditions an .ftluent If, mg/L and a low rat of R' constructi n.

\ "rin • \ I to 250 mL/g wouId provid . an dditi ml 2 to 3 years f c3pacity. mor . robu t

d~cre(l~e to 200 mL/ \V uJd p vide ppr ximately 1 'yars f additi nal ca.pacity. ".imilar IT nd'
ar bs rved for tll Budd Inlet CI~ scen::lri s ( igur 12-1 ~nd] 2-11). summ ryof

ffecl's is pro\rid d in T. b1c 12-3.
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Chapter 12 - Capacity Discussion

Table 12_3. Em:Cl ofSVI on Secondary Oarifier Solids Loading Rate
Capacil}' Umilalions, Three: Clarifiers in Scn~ee'

Low Rate $RP
Budd In", Cbs. ASo=ori<> eon..mction

,~ Summe< April April
(mUK) Lim;, (MGD) Yur Lim;, OoIGD) Ye. Li"';, OoIGD) Ycar

'" '" om 14.2 "'" 1~.5 "'"
"" ,a 2011 ''"' "" 17.1 "",. ,,.

"''' 'n "''' 21.6 "'''. Emuen' nN li,m' " 3m 1_ III all u.c•.

12-1?

Gn'en the effect ofSVI on claril;n cap.lcity, it's recommended th~t the Plant C\"ilu~tc options of
5\'1 control. 'l111:SC ,nclude:

• Year round BNR Of.'C"".lrion

• Dt'Cn"JSing SRT

• Enhanc,-x1 flocculation (alum, poIraluminum chloride)

• RA5 chlorination

• RAS pol}'1l1Cl'" addition (poly~luminum chloride)

\'I:"hen the Class t\ Reclaimed Waler faall'J' is l>roughl On line, Ihe Plan, will m~rale tmJ."ards y.,.~r·

round IJNR O(X=hon. Maintenance oi a suble microillal comrmmity may p""'ent or reduoe the
occurrence of spring SVI pe-~ks. "I"he PUnt coold also operate at low SRT ,'al ...cs to induce w:!Shoot
of fituncnlS, add chemical coogulants (alum or poIpluminum chloride) upstream of the S<:<:QO(la'}'

c1ariticrs 10 imprO\ e mixcd [i"luor lloccublion, or ..dJ chcmicals fUrlh".- upstre..m in lhc aeration
ClIlks to IIlducc d,C lI1corpornnon of rhe bulking (and foaming) tilam.:n!s "'to the mi.~,--d liquor
causing them to be lost from the system", Ihe WAS. Addmon of chcrruc~ls to the RA5 has also
been o!>sen·ed to control PIa", 5VI and facilitate 1;",,1 sellllng.

A decrease in SVI ,,~th the eotreSponding c>;tellsion of cLmfier C:1p:"lci'J' would gi"e the PLmt time
to delay C1JX1Lil)" impro"crtlCTllS in this ami. Judging from historical 5\'1 ,'alues pIoncd on Figure
12_ 12, it i< not ~t all unrca.onahle to expect the l"Iant to m.~int:l.in ~n sn of 1",. than 200 mI.!f'"
absent the springtime peaks.

Finally, peak hoorly flows .II lhe Phnt are currendl' abo\"c fhc ffil~cd hquor distnbution boo;
hydr'lull<: bmit of 57•.\IGD. The result of this cond,tion can be modeled by t.lkmg a darifltt" off.
line. to simulate a wont~.lSe m.."distribution {If solids. '["his report has f(X;used on the c:lSC with J
cbrit,ers in sen',ce, ">hich ral<es mto account this Iimit:uion, or a condition m which onc cbrifier is
raken do-'.-n for mamtel1ancc.
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SUMMARY

Budd Inlet .\Iasler Plan

Q\·en·ie\\"S of the Clp.>cit,. limirn.tion~ identified in th;~ chaprer arc presented on F~rC'S 12" U
through 12-16. These figures e:<press ,he anticipaTed timing of capacit,. limita'ions al the I3udd
Inlet Trenmenr Plant. Blue box~.. indocate a winter capamy limitation.. mainl)" ha"ing 10 do \\;th
hj'draulic limit.,tions. &-<1 and orange box"" illdiClte ~ummer Clpaciry limimliQf" for both the TIN
ks~ Ihen j mg/L (red) and TIN I",,~ 'hall 2 mg/L (orange) cases. Dan: and lighl green I"",,,,,
mdieate ,\pol ~'ap"aCl'J' limttaOOllS for both ,he llN less ,hen 3 mg/L (dark green) and 'IlN les~

than 2 mg/L Oight grttn) casn. A bulk-ted Ii" of ,,,,,",,< fullou"S.
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Nuoo ~.ll!i D& 200, 2f;IJ8 2009 ,0 I°'2011 :!Q12 ~1J 21114 ~1S 2B.l.S 2011 2018 ,019 2010 1021 2Il2'.l E3 21m~~25

1IIIlueliL Pump SlalJon (r.,rn c~pec,ly. 110 E!C)-Innu nl Pump S1stioo l~rm ca~y, .'Il h EO) -- ,- --
GotT~ (1 teri<)-Gr1t Tank" (2 tariM' -PlIlld ~-dI~LiJr; C~,oly -, I

PifflJ~- ,Air ~irritl!!ion " :~Of'l~ 1) ~
DifI~r Air L. rnle!JOrll ,~ ~rePon Slag:e 2~ -
Dlflu~r JlJr L1rntlllion l'Q AAralion stage 3) - -

B\:.Jm<, CQp!:lClty - -Secondllry C1erihr SLR 13 Ter;.;s, $VI 2661 - -
SecOfldEi'~ Cleno'.r SlP IJ TiII'"·I.:s, SoIJI 2501 - -
Sf.!C'~ CIG'r1~&r M j.l Tarxs, SVI 2001 - -

Socol1 Y -'1111 r '5 [3 Tdlksl -IJ'J Tre.llm9f1l C4>-eClty (6 ehin1llli I - ---
1:11JuQnt Purip ~I:l:l~r;"'l (bOIri <iUIm I --DAfi Cap.~..tly

[', gas!~J C~~ly 11II
~nt1't1~C~I)I' -lhci<l:no(lS~ rrefl5ter Plj:'lfIQ --;11rn1l'1V1~ rl1m 711 A ?f1l1~ mI 1\'111 :on" :l!1'~ :'1114 7'll1 Il'F~nl1? IA; IAXl7'1 1?'1'.'1 .~n ""1 ?iD.l ~,,)~ iIo2r.i7!ll

Figur 12-14.0vem W ofCapadty Limitation, Budd In] t CIa A r atmeot
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NI!W ~Q5 ~oo:; _7 ~OOIl ~OOg ~01 0 ~Oll :!tll~ :!tll~ ~14 wa ~Ol~ 2017 ~Ol112019 ~21:1 21:121 ~~22 ~3 21124 2005 >~Q2
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Figur 12-£6. 0 me· of Capacity Limitatio:ns) _igh Rate of RP Cousmcioncenario

• Thickened :;Iud ~ trJ,ns f(:r Pl[ ing i, a b tt.l.neck Wlth I;;a[ acity Ilmi t',ltlon: <;cu n-i ng.n ar
2007-2 8 in nearlplll m deled. cenarl ..

• entrifug p lllh n with jus t on un it in sel-vic 56 h urs p [week n t sus rnina bl
b y nd th 20 7-200 tim fram .

• r tee tmen c [ ci r'i: ith 6 channels ,in serv,ice" ,ill become limi cd ,in 2
'pansi n t 7 chann Is, c padty couId b xtcndcd to 2017.

, '\' ith

• cond..lI''Y cl riR rLR )imitati ns ar brok n d wn as foliO\: s

o ummcr: capacity limitation in 2009-20 0 f r th th 1 \ rat f R c nstruction
and Budd Inl t Class s >~narios. rh limitation i relieved with additional sat->Ilit
plant dive lon.

o prjl:,. ith an eftlu ni' '1 I T limit f..: mg/I., capelty i ~lr ad >::c ddt the
Phnt. \,,(fi th 'In effluen t, J Iimit f 3 mg/l '> Clp ci' dep nd ing on th r-ol
o s. teUit treatm nt. For b th the Budd n1 t CI s and d 1 w rat f R
constructi tl 'c 'nado • ::-ap cit) is limited in 20 6-2007.

6/26/'J:J:'IX, 2:35 PM 0:\25]34 Lan" Budd lTilo, Tklltrlle1i1 P1o,i1 M...L ~ P1llli\5OO 1;>;0",,1''''''' FllC1IiL.. P1l1:Ji\I'nilll\ChllpL ~'2 c..p"eLl~' DIllCtUSo01i
r .doc
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o In:lll casC'!, capacity cook! be C'<tcndcd by e\'en a moder.lle lmpt'O"ement in sludge
settleability.

o Note that the d:uitier~smem Ius allowed for one d:uifi~"1" to be left out of
SlT' K't'. '111ts ICfS lH.'l1' <.I..,,,.. l.., u.....Jd h)"lJr"uhc I;" ,;mn..,,,s ;11 IIIC II Ii"i, Lg lou". 'I' ,<I
to allow for m;IIntcn;m«: of an)' given unit at an)' time, If all -t clarificnl were
rnodded in sen'icc. th;s would add approximately} )'ear.; of Plant cap;1ary in moSl
sirnul;ncd cases.

• Aer,,"on ~"(MCIry 'S fl""I(>Sl Imllfcd '" summer. when Ihe l'lant IS operatmg '" 1:11'1 K mode.
Stage 2 of the first aeration bas;n suffers from diffuser suppl)' hm;liltioflS hem'een 2010 and
2013 in lTI051 scenarios. Srogcs I and 3 btrome limiled later, around 2022;n the low Me of
SRI' constrl.lcrion SCCtUrio, and ,n 2Ol-t-2015 in lhe Budd Inlel Gass A scenario. In the
Apnl condmon. capa"")" hmirallons are obst'l"Yoo;n Sl:Igcs 2 and 3 in 2013-201-t for the
Budd Inlet Class A case, All of these limll:arions are rdie\"~'CI \\1m the addition at SRI'
trealmenl capacity.

• Ulower m(MCIl)' ;s I",ked to acra1lOll ClIMCll)'. For rhe low l':lte of SRI' COIIS!ruCnon case.
rh,s Ix,comes lomited around 201.'1. For the Budd Inler Class A case, the hmit mo,-es up to
2012.

• Digester C"apaciry becomes limited;n 20n·2018 lOr both summer and April conditions for
rhe low l':lle of SRI' COIIS!ruetion case. More al!:!,'I'l'Ssl\'c SKI' scenarios rebeve this c:.J.pacity
I"n"tation. The Budd Inlet Class" else becomes limned in 201(,.

• DAFT CJpact1)' is limned III the l:ludd Inler Class A scenario lit 2019. fOO" both summer and
Apnl condmons.

• Pbnr hfd.........lic limil:lriol'lS include the follou-ing:

o Effiucnt pumpmg ~~,pacl1)' 10 the North Outfall ,s alrc:Kly limited to .lO,:>.IGD.
Combined eftluent pumpmg <:1,[>"a<:l1)\ rat~..I1O SO-MGD. would becomc hmorcd;n
2020 for rhe Budd Inler Oass A Scenano. Capacity 10 the North Outfan i~

influenced b)' a 1.200-foor section of }(I_inch pipe running through the State
Oper.lled dangerous waste sile fOffilmy 0\\'000 by Cascade Pole Compan)',

o Influcnt Pump Sl:ltion finn C1'paci1)' is ~,Ircad)' e~C(;(...Icd. \Vith an allowance for
d,H'fSLOn 10 cqual;~ation r.inks. th,s capac;ry hm;t is pushed to 200') (Budd Inlct
Class.\ and low ralC SRI' conslntChon cases).

o The overall Plant h)'dr.wlic capacit}'. c~presscd as o\'crtlow C"Jpacil}' lit thc primat}'
scdimenr"rion basins and ch.1nnc1s. will be reached in 2013 (Bood Inler Class ,\

o The h)'drauhc l,tl'tItmon ,n the tl'tI"ed l"luor dostnbunon bo~ IS currently exceeded_
'Ihe Plant is addressing ttus limil:lnOll as part of its Secondary Oanfier
ImproY~fTI~""tS I'rojecf.

• '" "'" ""SPM a. :os,... ,£fIT_,..... T..- ...... ,'"- ....... """'"- F"'............. F_' a..,-.- ,'C_"""'.._--
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o GriT tank single: uniT capacit)' alread)' e~cccdcd. Capaol)' with both tanks in
{)p.:r~ti{)" i, suf,,,,ie"T throughouT ,he 1'1,ul1lillg perioo.

12-2.'>

o Seeond~')' c1aniicr o,·erflo--v r,ltc. wiTh ~ units in scn1ce. can handlc projected flows
through 2020 (Budd Inlet Cbss A case) Or be)'Ofld 202.'> for all other scenan<».

• '" "'" ""'PM a. "',... ,£fIT"""",..... T..- ....... ,'"- ....... """"'- F"'............ F_' 0.0,-<"'"_""""'--



CHAPTERU

BUDD INLET PLANT CAPITAL STRATEGIES

,\ number of ""pacity limitations ha"e hcen idenriftcd 1ll Chapter 12. Based on lhe an:tlyses
presented ,n this rcpon. LOTr must implement a number of upgmdcs and impro"emcnts 10 the
!Judd Inlet I'Llnt to continue to proyidc e"p'-...:too ""-ds ot" SCf"\·icc. This chaptet presents a ,.,.nely
of ",r"l~cs to accompli.h this go.,l and d;"cu.sc. the ad,·anlage. and disad,·anragcs. The
aheman,·c smlt'1;ics are e"a1ualed, and a 1'51 of <;QfTlprehell$"'e site allcrnali,-cs is pl'C$Cntc<l al the
end of the chapter.

SUMMARY OF ALTERNATIVE TREATMENT PROCESSES

To address the cap;to,)' and reliabili,)' needs of the I'lant. ahemative treatment approochcs Wl'TC
cOllsidcrcd. The following secnons summ.a";'e these considcr:lrions.

Primary Sedimentation

n.e primal')' sedimemmion basin. arc 0"':" 50 I"CArS old. wen beyond their intended sen'icc life.
Spalling concrete. ""posed rebar. and COITOS;on h",·e begun l;() compromise the slnJ<.;turalmregr1t)".
In addition. the contiguration of dect";cal gear no longer mettl ckcrrical safely standards. ·lhc
O'-':'r"lI 1'1""1 hydraul..: limitanon in the pnmary scdimcntanon basins and channel o"crflow '5
projl....lcd 10 OCl1Jr m 2013. Eff..:iCIK)" of the primary scd;mcntll;On basrns will Imp-dcl all
down.ln'<lm Plant clements. and is therefore of cnocal import:tnce. For Ihl'Se re:.sons. replacement
of the pnmar)' sedlIDCnr.ll;on building is the f,rst rm.jor cap;tCl!}" augmcnmtion projcctto c,"",mte.
Completion of this proje.:t is rcrommcndcd for 2008. "Thr~ alttmari,'(oS "ere oonsidCf'Cd:

• C.....,'·rnn"nal T"'dtrrlt!n" a nrw ....t "f rnnw..,ri"nal pn.-rury ....-I,mrn"",,,n l¥.loins ",-""ld 1,.-.
constructed. ·Ine s;ze and footpnnt of new building would be Slm;lar 10 lhe exisong
building. Rem(,,"~l efiiol...dcs would impro"C with optimi~cd entry conditions and sludge
removal sh1m:g;cs.

• COIH"cntional Uasins ",~th ChclT1JCIl Enhancement:" new SCI of coll\'ennonal primary
scd;mmmoon basin" SImilar to above with chml;ca! addition fucil;ties to augment
scdit1l(....tation. With this option. rcn>o\--al cfiiciencics would improvc. and decrease the
sol,ds lood upon the secondary dariticrs. Prelimin:l')' modeling SU!lb'CSfS chemical
enhancemcnt could extcnd Ihe time of "",ching seconda')' claritier capaci!}· by up 10 8
I"""rs, ~",uming 85 percent TSS:rnd 75 percent lIDO removal. OIl "ver.rge. Additional
0&.\( ,.-osrs tn\"oh-lxl ,,~th chemlCll addioon would be accrued. as would the need for a
chemic-al storage: sp;tcc.

• IlIgh Raw l'nmaf)' Scd,mcnranon: twO new 1rC:1IrnCm tcchnologies l'X;SI-- one wh,ch uses
$3nd and the other which uses o:ugulam and rc<.:yded solids 10 promote nudealion:rnd
,mfl'"O"C sOOnllCl1t.lt'on. Both of thesc technologies offer c"trc-mel)" high removal
cthoene,e" in" fraction of thc "I""'c '"""Iuircd for" COfl\"enrional sptcm. In.tallarion of a



13-2 Iludd Inlet .\laster Plan

high r:1te primary scdimcnl'ltion SlOSt"" would rclie,"C c:lpilot)' limilations in the secondary
"l.Irili",., and <;QUId 1"'"'' Lx: used 10 tl""I;.<;" ""Iius 10 all e~lellt til." DAFT wuuld IIul Lx:
necessary. ,\nnual 0&.\1 costs. h='e\"er, woold be considerably higher than those fOl"
co,...ention:tl ,=mnem, bOTh in terms ofroergy consumption and cherTUCll addmon.

Aeration Basins

D,ffuser air suppl)" and bkl\'"Cf" capacil)" are proie<;ted to be limited m 2l) I0 and 2012, =peo:;ri"ely
under the Budd Inlct Oass A rreamlent scenano (bter ior rhe more aggrcsSt,·c satellite m:atrncnt

scenarios). TreatmCTlt processes CUtTC1ltl" lack f'kxibility. amI the shi(1S (rom con.-cmional
!l"C'atlTlC1lt to 13NR mode play:l. key roIe;n secondary daritler coapacil)" limirnrion... as e"idenced by
annual pe:lks in S\"l during S\\ltdlO\"er ~riods. l'bm srat!' tu\'{~ expressed a des.rc 10 havc more
...nnrrnl nw..- ,,~,n,,<hrl" p........-""'.<<'<, and .h....Iimina"..... nf an "",·kw,,,,l flow ro, '''"g (from 1i....1
;oerarion. across the SlT"Cet to anoxic milks and second aet.llion. then b:.d: across the street to the
darit"icrs) ":ould reducc costs asoocialed ,,~th rhe Int"..-mediate Pump Station. For these reasons. an
a!Ternati"c invoking eo',,"ersion to a folded tank design has been proposed_ The foldt-d tank allows
for better eontrol of the nutrient remon,1 processes. It allO\\os the operator to ''3rJ' the sIze of
aerobic and anoxic "mk, baK<! upon ,euon"l HUrnen' n:mo\'"al "''luln:mcnn< and proce..
mcasuremen", perfonned On:l. dail)· 1,,,,,,, \\~thout placing an entire l:Ulk In or OUt of ser\"lce. ·This
would "Dow:l. hener balance of ""r.ued and anoxic "olumes to optimize niniflC"ation and
droiniflOIrion, thus .-educing thc need for methanol supplemenl:ltion and solids produ~'tion. As a
result, the secondar)" d"rificr clpilcit}' limit could be ""rended. During coolcr months, anoxic unk
volume could be Optimized to rncct '-M}~ng pcmut demands between winter and shoolder seaSOn
periods. Tank ,-oIume and mcth'-lllol feed optimil::l.tlon would reducc the aer:ation demand. titus
""."ncl,ng .h.. ti ..... a' ",hi,.h ,h.. lO"I""';')" nf "i.h.....h.. diffi,....,. n••h.. hln..,.,,,,, h..enmc< limnlllg.

The abil;ty to optimIZe ano~ic and aer.lted ,·olumcs. plus the sa";ngs genet,lted from decn::ased
lnt{'nnediate Pump Sl:ltion COSts would allow for year-round nutrient remo,~d. The diminanon of
the process change, which CIltrerltly takes place in I\pril and October, rrulj' eliminate or atlenU<ltc
the peaks III SVI ;w;ociatcd ,,~th microbtal popubtion shif",. \\C,thout the: springtime SYI peaks.
the hisronca1 record suggests the Plant could operate at S\'I ,-atues !>el\\'ecn 200-250 mL/g
throughour the rear. The net cft'ect ot' this would be ro ""tend s<_'Condar)' darif"" capacitr. llS
disCllssed in the prt"-1QuS chaprer. Jmplcmcn~,tionof a folded mnk woold requirc me demolition
of thc existing first anoxic ~mk. with an additional tre:ltment tr.lin constnJeted onto the south side
of the existing f,rst acT:ltiOll basin. Recommended completion time: 20 12. BIO\\'CT alool)" should
Ix: r~"C,-atu;,lled alongsIde any changes to the process tanks,

Secondary ClariliCTS

Second"'}' clarif,e. hmiutions are, "Ioog with the pnmary sedlrncnration basins, the mOSt cnbeal
capaciry hmil:ltion hcing the Plant. The capacify analysis projects 5LR lim;mtions arising from
2006 through 2010 for April and summer con<l,noos, n.ospccn,·dy,

The SLit 6mitltion IS highl)' dependent upon S\'!. Clpacil)" modeling h:l.'; indiC"Jted tlw limiwions
could be posrponcd b" 5-10 years given mode~tc reductions In $Vl. In ordcr to o:tend Ihe
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capacity rating of the clariiicaUon S)'Slem. Ihe Plant will have 10 pro"e Ihallong lenn operation at
Ivwcr 5\'1 is pussiblc.

If C'<tcnding clariflC'l" Clpacity Ih1"O<lgh sn docs nOl' provc possible. the I'hlll \\"ill havc to

",,"~'SrigalemeanS of construcnng new c:Ipacit}'. Two options for d~':I.l,ngwith clarifier lirrut:llions
are proposed.

• Construction of New Oariflcrs: space could potentUll}' be found at the Budd Inkt site for
IwO more s«ondary dmficrs. odcnno:.:,,11O the four III existerw:c_ 'Ibis spxe could be
Iocaled either b)· sclcctlflg One of the high rale prim:ll'}' s~'<!imenrAtion 0rnon,. Or ,",a a land·
""""I' arr.mgement wilh the Port ofOI)"mpia. Selection of the folded mnk process option
would also free up space for new c1arificf'$. "':ote thaI daritier solids loading rate capacity is
not a linC"M function of daritier areA. 'Inat is. doubling Ihe number of clarifiers does not
ne=;uril}' double the loading apacil)'. u(MCit}, is Afunction of how the dMiiier.s :Il"C

(lper:nnl (In ICons of RAS pump"'s r.nc) and relalcs 10 actual solids loading. r.nher man
tlow. In general, the more clanfiel'S are added 10 me "}'srcm. lhe less "rerum" one gt'l'S in
terms of proportional capacity.

• Membrane Fdtration of :\lixed uquor. an ahcmari,-e 10 the ~'OIls1IUcrion of n~w clarifiers is
10 fiher mL"ed liquor. A portion of Ihe m",ed liquQl" from the aeration basins would Ill'; scm
10 new mcmlx-.lI1C unks. insread of 10 Ihe seoc:onliuJ· darifien. for solids s!:par.lrion. "Inc
fihrAte wouk! be treated to Class A redaimcd water st:mdards. \\~m solids pumped 10 me
OAVl's. Ocpt:nding on hO\" much ,"aJXIci!)' is built into the membrane S)'SlCm. d;uificr
capacity could be exrcnded throughout the planning period_ A kC)' ad,"nrngc of [h,s option
would be the production of Class A reclaimed watcr. \\hch couk! be sold for a ,-ariel)' of
",dusrrial «- commen:i:aI usc>, Or rcch;Lrgcd InlO the groundwater. Ihusl,mlling d".;h;u-g<:
"'to Lludd Inlet.

Timing of Ihe required ,"apari!)' impro"cmcnrs are oudined in Table iJ-l. Please reicr to Fogu=
12·1, 12.} and 12·13 forthe low r:lte SRI' case. and Figu= 12-10 and 12·11 fonhe Budd Ink"!
Cliss A CISl'. Tallie IJ.I is adjustl'll to account for SRI' Aut·•. Timingof improt"Cmenl> should lie
adjusted fQllowing se<:ondlrj' clarifier upgrad~'S. 10 be oomplcrcd in 2006-7.
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Table lJ..1. Scx:ondary Clarifier Capacity Limitations (MGD) and Required Improvements
(8",,<.1 IlIlet Oass A Tn::<ttIllCllt s.:cIIariu)

SVI " 286 mL/ll: SVl" 2SO mL/ll: SVl" 200 ml./ll:
Summn' April' Sum"",," April' Summn' April'

c..v>ci~· Lmtr~· 11.40 12.2(1 p" "" 14,')(1 17,1(1

Projtt,td Capacil)· Limi,ation "." "." W" "'" 2018 WU
2(l25 I'rojrclrd 1'10.... 16,7'} "13 ,c~ 22.13 ,,~ "13

Il£<juunl ~irl" ,YO '>.'>3 '"
,,, 1.8'> ."

Projrcted C2p:>ci'J.•>rh 4 Q.ri6<n< 12.1(1 15.2(1 ,,,. 17,00 NO NO

Projtt,td C2pacil)· Limi,ation W" "., W" ""Projrcted C2p:1C~,,,',rh 5 Chrifio ... 14,Xl 16,'j(l 16.80 19,00 NO NO

Projtt,td C2pacil)· Limi,ation "" "" ,ro, ""Projrcl¢<! G>p.oci~' .,rh 3 Chrifio" -+ 6 MGD
17.40 18,2(1 18.80 "" "'" 23,1(1

Fihr""",

Projtt,'"'II C2paci'l" Limi,ation ,,"" "" ,"" "" ,"" ,,""
Projrcl<:d Cap.cil}' ,',rh 3 Chrific" -+ 12 23,40 201,2(1 201.80 "" "'" 2<),1(1
MGO I~dtr:iooo

Projtt,td Capacity Limi,a,ion >2025 >2025 >2025 >2025 >2025 >2025

I. A dlwnr TI:-< Iim;r of 3 mgtl.
2. A" em...n, TI:-< lim" of3 mgtL
) 2- \!011.,f SRI' Ao,.. wb,,,,,,1<:d , ..~g in 2(l(ft1. 1_~t0n SRI' Ao,.., ,~bMo<l':d '''''tong 2()17
4. A"........ ) chrir.e...... ,,-ice. No'" th" ,he.. C1p:1C''l. J.ru'.'i.o<" lIUl· dlling<: bIIo.i"g ..w ...I11}' cUnfitr

upgtOdes KhtJuIeoJ Eo< 2t):)(,.7.
5- See ~'6.IOI'" 3 ~t0[)SRP Ao,.. ~., t-<> ."b'.....ted r""" 'r-oem .·ide_
6. 'The c_ ..·,m 3 cbn&t" in ...."'c h., bocft noo<Icled .',rh • .,,'" l'bn, RAS "'....... "'''' of 40 p'"c.'" ","""", flo..·.

For ,he casc...';rh 4 ....J 5 d.n&t.-.. the 10111 PI.." RAS "'''' h., t-<> """,.sed pnopotrionollj· 10 "",,,,,n, li;w ,he
oddN cbnf.m (53 l'C=nr ror the ca>c .'id> 4 <I.rif",,,. 67 I'C",CIT! for the "'le ,,'lth 5 <I.rifo",,). Not< til.. the
mc""••cd RAS flo• ., 'O-ilI inflLO<:occ ~Il.ss COIIoCCn'C:ll;OO', ....J m'l" on<~ dcm:ond on ..."'bOII b..Ul diffu>en lind
blo........

:-<0 _ t'.'o< dt",rmilltd. eo... no. rnod.1I>d,

The main rcwmmendation w~th ("(:spect 10 lhe secondary clarifiers is 10 impro'·e the Planl 5\'1.
Judging from the l"sloriC'~1 data, a typocal 5\'1 in the r.tngc of 200 10 2:;() mL/g would not be
unceaso""b\c. and woold acruallJ' be considewd ~ high value compacoo \\ifh most mUnicipal
\\"dsrC\'"dlCT' lTC:mnem p1:lnrs. In Ch:lptC!" 12, a number of potential I1'\C:t<lS of S\"l control were
proposed, lllduding the usc of fl<x;~'Ubllonaids, R:\S chlonn;trion or polymer add,tion, righter SltT
eootrol, and year n;oJnd BNR operAtion. The Plant will aced ro demonstrate consisrem 5\"l control
in ordcr 10 cftccti,·c1J' ",-,r:.te the darit;ers (The r.•ting is currentlJ· OOSOO upon ,he 95" percentile of
S\'I ,."Iues recorded O,'er the period 2001-2003 (286 mL/g foo-- the summer and april p<.-riods),

Assuming ~ conscm1tive case where onlJ' moder~tc 5\'1 control is achieved, lhe following
n:commcndations art' III ordCT'. If twO new' secondar), d:"ifi= arc 10 be built, the recommended
time frame would be by 2012 foo-- bOTh unirs. In order to llU.,<inuze lhe copacif)' increase from the
new darifiers, the Plant wauk! need 10 opcr:lte al ~ higher 101a1 Iti\S r<:lUn. r.lte, resulting in higher
mi~(.-d li'l'-"O" solids concentrations. 11.;s mode ot" opcr:.tion mal' accdorate eapacily lim;tl1ions in
the aeration t:tn~ diffusers and blower.;, Ii membrane iiltr::ttion of mixed liquor wi]] be used 10 deal
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,,~th clarifier Clpacil)'limit.lrions, it is nxommendcd to add one 6-~lGDunit in 2012, with the
1',,,,iLKlity fur "" <:'~I'"",iull 'ledT Ihe "od uf the 1,1"'IIIillg 1',ThK!.

13-5

Note tlut the Plant ,,~II undCltlke an upgr~de of its sccondaf)' clarifier mt:ehanisms in 2006-7. This
upgrade mal' sigmfic:rntly impact chriticr solids loading ..~te capacity. Once this upgrade IS

complete, the clarifIerS should he Slress t~tc'(l to reestahlish capacil)' limits, and the analys;' of
cbrifier <::>pacit)" presented in Ihis documem should be updated.

Disinfeclion

'lllC U" s)"Slems al the I'lam arc r,llnllo" lot~1 e>pacity of(,6·.\IGD ,,"h all six channels III
sen'ice, 'l'llis peak. hour lim;tanon w~llx: reached III 2008..... seYCfllh channel has bttn
conStructed, "nd could be brought onhne bl' add,,'8 the appropriate UY equipment. The Plant
should plan to bring the se,....nth channel online in 2008. C:.pacit)" of the sen",...,lunncl'ptCfn
would lx: sufficient through at least 20 17, depending on the a"'"IOunt of flow din:ned to satellite
plants. If the Plalll constructs a membran.. f,lmu;on SystCfn. or any redaimc-d waler syStem "'hich
includes chlorine as a me-dns ofdisiniection, thCSl' 110ws would not requirt' UV disinie.:tion. and it
is !ikclj' that the sc\..,.., ehmmcl Sj'Stem ,"ould have sufficient capaei!)' 10 ""tend through the
p1:mning period.

Solids Handling

Aside from the rcbtivcly nunor and casill' c=mble ,"'pacit)" limir~tions noted in the thickened
sludge transfer piping and centrifuge Iooding, digester Clpacil)' is projected to become a probkm in
2016 (2017 lor the 10'.\' rate ot SRI' cOOSlrucnOO aose). and DAFT '<Ip"""y IS projected to becom/.'
limiting III WI') (post-2025 for the low r:.l.le of SRI' constrocnon else). A number of upgrade
projl'CtS ha"c lx.'ef\ Identified to help reh...·c some of thc'$C tSsu~. In order to posllJon rhc Plant in
linc with currerlf pennitring fI'Cf>ds, r,,,o options for- produong Class A b1osolids ",11 be explorc'<!.
Cbss,\ biosolids an: suir~b1e for land application as fcnih><ers. and could pote""i1IJ' sen'e the
tDTf AIl,ancc as a marketable commod,!)'.

• Dryer Faalll)': a Class A dryer fucihty would acccpt solids from the digesters and uSC heat to
COfl\Tt't them into a range oi potential products mduding spccUll)' fertilizer products.
Energy costs would be: signifiant. The C"fisting digesters would still requIre ec<panSlOl\ to
mtttthe pro;ecK'<! capacity limlt:ltion.

• RlIch Reactors: a Cbss A '~lke could lx: produced by com'erong the e>;isring; digesters. plus
an additional four new units, into a series oi thermophilic and mesophilic batch reactors,
The Class A mke would be suitable for land applimrion and agricultural usc. Enctgl' and
0&.\[ COSts woold be considerably lower than the df)'cr f.lcil'l)'.

'The CI"", A solids :Kk!itions are mdq>ende1l1 of rhe !'lam <::>paci!)' issues brought up in rhe
prt.'\'ious ch.'pter. The rU:OInmendcd rime fr:1lne for this COI\\"ersion will be linked to the
pcrnlitting en"jronment. and the a\~lilability oi funding, Digester and D ..\FT capacil)' limitations
arc linked to improvements in other areas oi the treatment plant. As a "'Qrst-C".lSC. upgrades to
thesc units should be completed by 2016. It is recommended that Digt.'SK1" and 0,\1''1' capAcil)'
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limitlcions b r -cv~lu t d ter irnpro, rn nts to the primary s dim ntacion basins, sec nd f)

process nks, nd second r darifi '[S I mL'\ed liquor It '[S h.c been completed.

Landi pacce at fhe Budd IDlet Treafmecnt Plam

l'heBudd Inl °t 'fr- ':atm °ntPlant ha. limited r m f rex! an:iQn. um.:ntly., n °arl}' all th 0 'vailable
'pace is c(.lIpied (Fi ur 13-1).

Ilt Plant

Whil sam of th ~ option dis ~L1SS d in this cJ'lapt r \ ill r Ii ~e th Plant pac~ limitation (f lded
tank high rat primary edimen ti n)) thers will require 0 pac,e (ne\v eoondary clarifiers
membran fil tracion 0 f mixed liguor, Clas bios 1id ). Ins m c< ses (prim Loy edim nb ci n
repl cem nr), the constru lion f nC" faci1iri s must tak pb:tc at ~ location other th n the e. isting
location in rder t pr:s rv tr" tin nt dming cons :uction. ng-trrn c pital f ciliti s neds
.requiring additional spac at rl1.e Budd Inl t n'reatm n Iant it .include:

• rei for!\v additional sec ndary clarifier ~ c ntl! 1th total lids I ading rates. te
that satcllito I lant con truction docs not r lie· 0 s lids loading at the ~ udd 1nl ot'h ':atmcnt
Plant and solids r rno d at the satellite plants ar rout d to the' udd Inl t rt:atm nt
Plant for final eli piti n.
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• Area Class A biosohds pr<xtuCDOll and rempor.lI)' product SlOrage 10 meet amicip:lled
funJre n:gu1a1Of)' cnTert:l

• Propc:rty setback from CSSt'1ltiai process iacilitics for saft't)', security, and :lCSthetic (\'iswl
scrttning) purpos~.

1~7

• All LOTI' staff and SCf'\"CCS an: planned 10 be located at the Plam, In addition, visitors,
,'cndot>, and conrracrors will often frequent the Planl as ther assisl IDTr ""jlh acri"irit'S in
the sen ice...-ea. LOrI' may require up to 70 parking spaces to accollunodatc these uses.
In addition, WTr \\111 rc(.juirc S«1.Irc spaces for m:urm:nam:c and special!)' "chicles and
overnight shift smff.

l'ropclt)' aCl:\uisition would bring some additionallx~,cti1S.including pro\'iding a convenient
COI\Stt'llctiOt'l mging area for large <::lpit:\l projects. and pro''iding a larger 0001' buffer, which ll'I.1)'
result m d=sed chemic-AI consumption needs. IDTI" Ius idemified an area of approximately 2
acre< immedbotdJ' e:>.<t of the Pbm ';te ... the l>e<;tloc:ltion for the<e acti,·itie<. Thi< ar"" is
currently OV'\led br the Port of Olymp1"- This area ,. highlighted in Figures 13-2 through 13-6.

The pn''''''1' sedimentation replacement project brought to Ioght an opportunity to replace the I'lam
administt<lhon building. The C\Irrent adrrunistr.toon buildmg IS onl)' luge enough 10 house
tn.:allnc:nt plant adminisrration, I.orr admilllstration is curn:ntly k>c:ired in a leased Sp;K;C a few
blocks off-site. The labor:ltof)' section of The adrrunisrratior> building IS someu·hal out-of-dl1e. and
would require cx1c1ls"·c renovation to bn"8 up 10 the CUnl:'n1 s"mdud. One way 10 Create:l.
consider~ble upgr~de of adm"'tslTarion fualilics, whIle prcsenung" f.m:x-able pnmary
sedimentallon constt11ction schedul<: is to demolish Ihe CXlStmg admimstration huilding and
construct The nc;w primary scdiment,nio.-. slrue1\Jrt: 00 top of it. A new admini.tr.ltion building
eould then be constructed in the area currently occupied by the parl;ing lot, or t\\·o other locations
on the north end of the Plant. 'n'e a<!"";uistr"tion building options and other arehitce1\JraI
coosidcr:ltions are discussed In Chapler 14.

The degree of 110w di,'crs'oo 10 satellite n:damatioo facilities ",ill han' a tremendous impact on
capacitj' lrmi1:ltions at the Budd Inlet Tn:atment Plant. Incn:ased tlO\\'S to the SRI's will relrC\'e
Pbnt ~"pacity limit:ltioTJs. ",\rticubrl~' in the 3(.·mtion basins. digesters. D:\FTs. and. to some C:<"'1lt.
Ihe sccondal)' cbrificrs, 11000·C\·er. a\':ltlablc discharge and m::nmcnt capacity rna)' impacI LOTI's
capital SlTdtcg}'. The s"wllite " ....~tmcm fucihties were originally conn,\,·ed 10 rT1oI'Cl anticipated
discharge bmi15 inlO Budd Inlet and producc Cbss A redumed water near the p<Hcnt~,l uses.
Expanding reclaimed waler production:lf the Budd Inlct Treatmem I'lant may bener capitalize 00
a,'albble d,scharge and t"':ltmenl capacuJ'. 'n"s could I>e accomphshed b~' CXp:lndlng the OISl1!1g
Dptas:md filters from their prcscnt'daJ' Clp:lcity of I.S-MGI) 10 an in-place build out ~"pacityof 6
MGD. It could also be aCCOlTlfllishcd ~'mixed liquor membrane 1!I!ration, as discussed "boR
Redaimed waler produc<.-d at the Plant could then be sold to ",dusmal or commeroal users., or
piped 10 groun<N.':Iler recharge facilities Ioc-ated throughout the sen·iee area.

·The tirru"8 of red...,med "':Iter producoon will be !>Cd into The ptrf"orm.lnce-oosed NI'DES
di:!chargc permit and T!\ I])l~ The mon: the Pl.u" ean limil 5C:Ison:tl dioehargc. the """ier the
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eftluent 11;-.1 limit 'l.111 be to meet (sec Chlpler 3 for pennil discussion). In tenns of Ihe t\pril. or
Ushuukk:r" ~u"dioull ulld~r tlte I'rop,.-l! permit. the em"""1 'IlN li",ill'l~y"a siKTlifi~alli rok: ill
Ihe timing of the secondary' darifier SLR bmimoon. When me TIN limil approaches Z mg/I~ il
becomes ,-cry' diffICUlt 10 ll1C(>1 rhe Iirml ",Ihout e><cccding e1arifi<'r CJpam)'. To ~ccp th" effluent
TIN limil around 3 mg/L, April flows would nt'1"d 10 he limited to 135.. .\IGD. Referring back to

Chapter 6. and aa:ounting for Z-.\IGD of satellile treatment and 1.:'-.\IGD of ""isting Dynasand
capaCIty al me Budd Inlet I'lam. Ihe shoulder coMmon w,ll reach 13.:'-..\1(31) between 2010-20 II
(10 Yc:lt pea\; shoulder month). Sine" th" eflluml flow limit is not fixed. and SOffil' tlexibility exists
in lem", of Ihe TI" limil. e""""sion of reclaimed wal'... produetiDn al the I'bm (to a IOtal of 6
:\lGO) can be planned for 2012, 10 coincldc with Ih" alrcrn:ln,·c riming of the rm:<ed li~
nwmbrane filrmDon d,scussed ab",'''.

\'i"hik gencr~tion of Cuss 1\ redaimed water at the ~lln{'nt 1'1.1"1 ,viII rdie,"c disch:u-g", 10 Budd
Inlet (dischargc capacity). it will not alYcct Plant loodings. l"hc satellite plants. in addition 10
"""o""'g tlow from the s)'Slem. would remove latge quantities of BOD and nitn:ogen. In a Budd
Inlet aass A scenario. these constituents would ha"e 10 be trcated. along wilh increased flCM'. al
the Budd Inlel Plant. Even though solids load would remam relali"ely constant. the increased
organic loads would str<-ss the ,..,mlion basins and genernte a larger aIDc."'t of solids. Ihus stressing
secondary e1arificn; and downstream sohds handling dements. The amhl)' of the Pbnt teo deal with
these loads will depend upon the combt""oon of a1rcrnari\"e!I selet:ted from Ihe prtteding
disC1.1Ssion,

ALTERNATIVE CAPITAL STRATEGI ES

Gi,'cn Ih" ,.,.riel}' of options presented aOo\"e, and the inter.. related nalUre of manj' of th" l«'atmem
proccsses. ~ set of f,\"e comprehC1lsivc s,re allernaDves were prcpar<.J1O dcmonstralc the 1r3d,,-offs
between S1t:ll<:giCS. Cost csti.....,tcs for each of me a1ren'atin:s ,,';11 be pres<:nled at rI'e end of this
secllOfl.

Ailen'ative I: Convenlional

Alternative 1 <ele"'" the most con\"enrional option for most of the pron.-sses I>t:ing upgraded. L\

COfl\"cnoonal primary s,,<!imentation basm would be constrocted on the sitc of the existing
adminisfr:arion huilding. The new adminislrntion building wQUld he split. with the administration
portion taking up pan of Ihe existing parl<ing lot. and a new laborntory being built at a location
currentlJ' occupied by a mainlenance focili')'. TWD new SC«ll>(bry dantlcl"S would be oonstrUCted
on ~ strip of land 10 be purchased trom the Pon ofOIJ'mpia. The secondary process tanks would
remain in their current contlgurnOOll. with a diffuser and blower upgrade rt'quired to meet capacil)'
l'IfII~,tions prDj<"C,ed '" Ch:,pter 12. 0_ A hiosol,ds would be achie·,ed with a dry..... Sj'SIcm. wirh
an upgr.tde of both digeslCl"'S and DAFh 10 help meet ''''paClI)'limit::lbons in lhose s)"tems.
Discharge limits would be met by increasing Ihe capacil)' of on-site DJ",asa"d units. r:llher than b,'
,ncreasing satdlile rrcatIDent beyond mal laid our ,n me Budd Inlet Class A ~Imc:nt scenari<>.
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AJt made 2: ConentimJal Primary idl emb.rane Uttation of. i ed _.quor

t mativ 2 min rs mative t with resp ct to the administrati 11. building and primal)'
d riti· rs, with he xception th~ t Itermhve 2 C lis or eh 'rnie~ II}' 'nh'lnC d prim r) ~edirn ntl ion,

he eh mie 1enh ncement is an opti n which uld spar se- hI years 0 secondary dati ler
capacity. 111 main diff renee be'" een It maliv s 'J (nd 2 i the prO\'i ion f 6- 1GD mix d
liquor HI tration l in 11 ce f t\: new second~uJ' claritlers. 6- ·f 0 f A w from th mixed liquor
di .tribucion b x would be routed to a m mbrn ne tank 1 cated on the vacant site left by the
demolished primary s dimentauon building, • olids 'i: ould b pump d direed)' to th D V
) tem while filter d effluent would be r ured to . newly constructed chlrine conm t mnk.

D isin ~ ct d eftl u n t would be Class f\ ' -Iaim d wa l'. The pl'oducti n f Ch s 1\ l' ':d~ tm w tel'
in this In nn r \ uld liminate th need to exp nd th D nasand tilt r plant be ond its curr nt 1.5-

.( 0 c [ac't)'. '11c mcmbr-anc tiltratio 1 prion could tak" lace w'th 0 without th ch 'mically
enhanced primari s bu t eh mical enhaneement \ uId delay the n ed for the filtration sys tem by up
to eight yars. inc this alt mativ 'i: ill not requir the addition of any ne\v secondary clal'ifl rs,
th 'r' would be no n 'd btlin 'Iny n ~V' hnd fr rn the P rt. a~ ss A s lid and 0 ~

impro ments w uld b id ntical to thos omlin d in It m< riv t R flows \: uld b limit d to

th Budd 111.1 t Cbs sc nari . 'The m in differ ntiating f ature f thi altern tiv \vould be r Ii f
of t1 secondary c1arit1er ] Rlimit"lltion. Tbis would decrcas the Platlt'S dCI ndenc on
maintaining a low" and could hold ff con truction of mix d liqu l' filtration or everal yem
if n eessary.
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igure 13-3. AJtemative 2ite Plan

Al!t -mati 3: H igb Rat - Primary edime uatio 1

temative :3 demol ish s the existing primary sedimentation bu ild ing. and replace it with a high
rat s dimentation system. .on. tru cion ehedulin and p< cin of th administrnti n building
rep I, c m nt 'nd rim~lr)'.ed imentati n r pl~l m nt w uId b 'olme • in th pr ri u ~ tw
a1ter,natives, n his c se. hm \r r. the ,relatiyely smaU size of dle new primary s dimen ti n
syst In \- ould aU \ for a tl administt:ation building /1 borat ry t be constructed on th ~am

site as th -. 'xisting building. The d -·gr·c f removal 0 iblc with a high ratc prim s -'dim -'ntation
system \ ould reli \ e the secondary darHi r loading t th xtent that no new darifienl w uld n "ed
to b built ~Ild 11 III mbran tiltration f mixed liquor w uld I e requir d. n, send ry darifiers
would ntially y s th < t" presently, with upgraded IT). chani ms. In ord r to c mpl}T with
dis h~rge limi tions dl Dyn.s~nd dt rs w uld be exp.nd d from .5- to 6-i\,tGD. R
treatment cap city would be (s in the previ us altern tive. lass solids (nd D
impro\ emen 'W uld be identical to those discusses in Ite ·natives 1 and 2, This altemativ w ukl
require no land acquisiti n from th Por and w uld leave a sizable swath of land in the to-be-
v, c, t I cab n f th xisting primary s dim n ,ti n b< sins av ilahl for fufur nting nei .
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1-

igute 13-4. Alternative 3tt Plan

All mative 4~ o]d d Tallk with Two ·wecolldary Cla.rifier

It m::lt1\r' \1 uld ins II a new con ention 1primary sedirnent<lti n s stem on t11 sit of th
'1sting adminismaL n build ing. s inltern. ti\r sand 2 th n€': adminis tration build ing :vould

be epamted .from rl1.e n \ lab rator and buil parria11)' on rl1.e ite f the i ring parking lot. n 'he
main diffcrcnti ring l' turc of Altcma' . 4 is the conv rsion of th . condary process nks t a
f Idecl tank des ign. The fol ded tank rion frees up th space Ie ft by the cl moli hed tirs tan 'i
basin and also h~s tl1 [ot ntial to ext nd s condary cL ri fi r c [~ci both b decr 3sin proc ss
solids producti n nd allowing for 3 p ssibl irnprO' m n in V I) fa 'i1it:tting y < r-round 3NR
op 'ration. ltim.:1tcly how v r. tcrnati e 4, 1I000...·s f, r th .co strUCtl n of two n ~ s'condary
cI riflers. Th .first could be buil.t n the ro-b -vacat d site of th "isting primary sedimen tin
building. Die S > nd couId b located either n land LIe u ired from the P rt direedyeast of the
first new c1aritier or in the pace vacated by the clem lished first anoxic tank in which ca, no Imld
acqui iti n would be r quired. To comply wid1 disch limi nons, tl1e Dyn s nd filtr ti n
syst m \vould be ex[ . nd d to 6- 1GD. RP Am s, C1~ss solids ~:Uld FT impro\r ments auld
f, 110w per the pr ious al t mati\r .
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rlmaq S dtm.IlWi!jOl'l
2 ~.claLm d Wli r PIlIH
3; OllClr Scrubb.,
4 s.C'On~." C1i3JI1I'f!tr
, Clas$' A Blo~olld$

6; PU~lng
7 Adminjstr.l~On Bldg
8 l. oroato
~gAn-

10 Dilitster MOCI~ - on
1t Flrost Ano I~ B .sln

AJltemati 5: aIded T auk . itb MelDbrane -iluation. of Mi _cd Liq or

temativ .. c mbines som f the f, atu res fr m -telmltives 2 and..... In terms 0 f primary
edim ntatjon and dministratjon d,is Alt n tiv i no dift r nt 1'1' m t nati 4 (con luonal

prim ry xlimt'1lw:i n,. pi it ~ldmin is h. tion and I b I uilding.), • W1 th 1ternative , 1ternaNve .
conver the secondary process tanks 't a f lded tank de ign. The I.t mati· s differ h w ver .in
that It rnati e 5 uses the ~[ac " cat db th d molish d firs noxic nk to install 6- \,f D f
mix -·d liquor filtration s stem. fh -. m --mbran -. }' tern tied tan -'!o,V chlorine ~ n lct tank. would
produce la s reclaimed \ Iter, liminating the n d f, r xpan ion f th Dynasand filtl-ati n
phnt. 'n, m mbmn syst m also dimimlt th ne d for further construeti n of second~
d ri ti rs, which cI iIII in'ltcs an,' n d or land cquisition. C nstruction n th sitc f the
demolish d . rst a .. c tan Is < 11 ws for om Plant pac to be I ft vac nt t m et with· tu
contingencies. RP Aows lass s lids and D FT upgrades \vould f, n \lil pr th other·
alt rnatives.
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o ew ~frn 01 ~ .olt\'II BU lding
• He Process SIfU"~G-e:I ft

N w-Procen SlruCNr. 20-40 .
Dill . Stnlotul'li
'S.Melt Dlnttoli Re pla.~m.l\t

: .. Propo's d thw PI AI' tor
UltiLri '~ell"'s

igur:·

AIItemati s Stlmmary and Cost Bc'Cakdo· I}

ic Plan

summary of tl1 diffi remitting fe tures f each Altern tive I ng" itl1 c sts ~nd sequ ncin
pI' s nted in Tile 13-2. number f small :r [ roj 'ct'S, common to II ti\r '~hem tiv' ilnd pI' 'nt
in th ,IT elP, }a ,be n ,clud·d or c1 it),. 0" rall c st StlmJn" ri ·s at" provid . in abl
13-3. This tabl r n cts pI lUling as f 2005. and aU .figur are in 20041 dollars.

Table 13-2. Alternatives eost BreakdownJ

IDe cri.pdon Alternative (year on iue)
Co oed

Cost

1 2 3 4 5 ($) ($/yr) ($)

'2IXJ7 2007 2007 2007

Adminislr'3t10n BlIlilding / Labofalory

trmd AI ne _ 7

2( 8

-1:,7 ,205

4,709,205

12,961,':',73

1,6-1:8,222

1,648.222

19_, 82

4,536.551
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Construction Annual "I~'"
o...cnplion A1lftn'lI;'~Q~ar on ~",,) ~ Opc.....in"c.... ~, J , , (>, ($!)T) (>,

OotmlCoU)' Enh:n:M "'" $13.741.105 $791.297 54.8O?.J87

11'1':/> R>.1t "'" 512236.n8 5786,617 5418:,00
Ensllng Ton.\; Do:moh_ "'" "'" "'" ... ... 5528.183 $11:141164

ACTalOon B.>$ill$

1'oldM T""k :!l)12 21"112 $7.7(,(1,000 $2,711.,oro

I)omol;,h I;;"'. t'u>o'O: :!ill! :!ill! 5550.000 519"...500

Sotcondary OMilie...'

ReP""" F";,""'!l M""h..,.....•. Olher

"" "'"' "" "" "'" $3.852,399 51.348,.3J9U"""',
1 Nn' O.rilier 2012 2012 $7.101.018 52,486,056

2nd ~..' a.rifiC1" :!il12 :!ill! 54.735.J..l(, 51.657.371

llioinfec.ion

Odorinc CQnbl:. ch""nel 2(ll! 3)12 51.039.650 SZ7,743 5363.878

li'\" ~"p'.....,." fur 1'" channel ... "'" "'" ... "'" 5100.000 514UXlO

Rft'l:timed Wal... Filt....

l~ l}jn..ond wli" 106 mgd
2012 2012 2012 $l2,70.\OOl H.w:..o50

(-LSm&l new)

Eqund D)n...oo Wli.. 10 12 m.o;<J
529.r..oo.ooo 51O.Xi:\.ooo(1(1.5 mgJ ne.·)

1'"",. ~l<mb......, T..,k, (6 mgd) ))12 515.TI4.ooo $5.510.900

N"",' ~1.mb......, T..,k,., Pbtt of
2012 514.3((1.£0) 55.00s.ooohi AnoXIC (6 mgd)

'Thickening

DA~TM.d,zOI Rep!:o:;emenl 3)15 ))15 ;),)15 2015 2(115 ,m"", 52n.550.00 Iluilding EDt:knu",

o;sc..;on

,\"""",1>0: J);1!1'.",r eo-'C' Cooring = = = = = 52-lO.£O)
~''''''Rq>I"""ment

~lJi,c J);lll""'r eo-..t fix in
2015 ~" 2015 "" "''' 53.172..000 $1.110.200

,,~

Cbn A So!irb

10 DT/d a ... " l~<r 2015 2015 :!illS :!illS 2015 511.160.000 53.?06.000

Odoo Con.",1

l'<>mal}' Srdimcnl:l1i<>n ""'" "" "'"' "" "" "" SZ.MO.OOO ",,"'"
t\er.tlion Basin / M.mlmr>e ).)12 ).)12 $1,O.l9,812 5363,9).,1

DAFT I~"", 2t:IIS "" "" "" "''' $2,8-10,('00 """'"1. All co...... 2llO4 S.
2. SKQoId.rj" cbriliocatioon rro;.tn '!>t.>dd be "'...........od fullo-'idg S«Qn<i"')' darili<t """,tuni,m upgrodc<. 10 be

eomplelod "' :!0)6-7.
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Table 13-3. Ahcma!ivCI eolt Sunullary'

Total C.p;'''' Cosl Annual Opn..;ng Co.,

AIt"n"b'''' I $92.l93..8l~

Alten"b'-" 2 $8-1.217.515 $819,0-1)

A1tem.bn 3 $15,232,820 ",,-,n

AIt.m.n,.., ~ SI03.~12,31~

A1",n"b,-.5 S92.J<)).7~7 S27.7~)
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CHAPTER 14

LAB AND ADMINISTRATION BUILDING ALTERNATIVES

As po," oi the Budd Inlet Master Plan process, the LOTI' Alliance investigated options ior the
replacement of its 13b and admmistmnon building. 'l1'e ex",nng lal>or:ttol)', inSl:l11ed during rlte
1983 Planl e.pansion. has bern ~""diting~n upgr..de for SC\'eral years. The lab lacks space. f"'dlures
a number of outdated "nal)'ticaI elements and no longer eomplie:! wirlt health and "'It"l)' code.,
The admm,stratioll arc:! is aI$o quite small, hOUSIng just a fmction of Plant statt', ""th se"er.ll
emplor""" opcr,lling QUt of makeshift oftices spread throughout the I""'filmt l'l=t, The building
lacks suit;cielll ",,;n;ng space, as well as communi!}' oom:ach elements such as an interpreti"e
cl'f'lter,

'lhe IDTr Alliance: currently lelSCS approximately ..OOOsft ofofiice spacc near the treatment plant.
A combmed office and adm""sTr.lti"e building ",11 Cllable LOTI' to opnmile OjXT.1nons, facilimte
staff collaborati"ely and reduce cos", ~cross all departments. l3ecausc there are space limu::abons in
the dowmown Olympia area surrounding the plant. as well as planned ;mpto"ements to a numlx.,.
of Plant processes (Chapter B), LUIT also conducted a Space Ullh"'1l1Q11 l\nal)"S,s to rn:lX,m,lC to
use of space at the Budd Inlet TredtITlCnt Plant. am.- of the principle considerAtions for this dfon
was logical placcmenl of process and non-process sraffand fucilities, 'Ine conceptual design
d{"\-elopment "".IS pcrfonned b)' Michael \Xr,llis :\n:hiteets for the new Lab and Administr.lln·e
BUIlding.

u.s AND ADMINISTRATION BUILDING

i\ number-of faclOfS were C\-a1uated to select a prefCfTCd design for the tab and i\dministr~ti"e

Buildings, these ;ncluded:

• Site aC(Cn

• Proximity to the Budd Inlet Plant

• Staff parking

• Bus parking
• Sustainabilily
• G>piml and operational cost

lhe prefCfTCd des,gn would ,ndude a COllference room, a LOTI' Board room. ;nrerprcti,'e cent('!'.
approximatel)' 10-12 oftln~ and 10·12 worksutions. and lhe I'l.nt Main Control Center. 'Ille
L~l>or4to<)'would be ~ s<:par""" building. allowing It to be consrructed before .he ""isting
,\dministration and Lab J3u~dingwas dcmoli~hed and l'1lSUre availabilit)· of conltnUOU~ laboratory
sen',"..,.. l11ree siles were e'-Alullted for the I_~b and Adm;nismllion l3uildings "" shQ\VIl on Figure
"'-1.

'Iltc LOTI' Alliaoce im'estigan'll oppommities to dt'\'dop:t joint use f.JCility ,\ith the Pon of
Olymp.... and CiT)' ofOIJ'mpia, Ilow{"\'CT. these did IlOt pron, fcasibk Ixcluse of lhe schedule
coordinabOfl issues. comgincd parking requirements, site :KCCSS. and Ihe ad,1cd space cos",.

6 ~ ooסס: us AM (> 3'.. lOTT_'.... T............."' ........ PIon·.IOO.....,....F"'...... PIon F..... a..po..-"N<~
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Figure 14-1. Lab and Administration Building ite Abentatives

~ite A'ii as selected as the pr felT d site bee use it' loe ted within dle xisting Plant b und ries,
enid -'nt ee -'ss to the Plant, v riet}' of parking ptions, and the . I ortunity to incorp rate building
construeti n into plans f, r a Primary edimentati n uilding r placement project ft r
discussi ns with WIT. it was d t rmined the ab Building could b I cat d in n f the two

nerll areas n" ~it ]\' a. n ted on l"igur 14-1 or ~ldjm.:ent to th Ret:yded \Xlater f cility (.outh
or w sr). h complet ~ It mati san ysis can b ou d in pp ndice < d .

PAC

The fIrS priori r for the pace tiLization A.nalysjs \VflS to jdentify the most appropriate location to
rei eate the }Jlant 1ain C 1trol e 1ter. 'j:'l' sec 1d riorit)' w ' to id 'ntif)' I ss ibl . loe tio lS

where the wter quality b b could be relocated and c nstrueted before the e,... is6ng i dminis tration
building is d moli h d. Th third po 0 - was t id ntif 10 ~ri ns \vh r th c nt nts of tll
~isting •rthous ~nd th subsblh nS in th exi~ting dmini tr:lb n 3uilding could b r I cat 'd.

The f 11 \"ling um~riz - the c nc1usi nsnd r '<;OO1m ndati ns fr m th lXlce rili7.,ari n
nalysi.s ( ee ~ ppendix .• for a full di eu sion of th details).

Areas to be deoommissiQO,ed and made ((va lIable for other wes

• Od r ntrol and od _Ash t rage
• entrd.te to.1
• ~ lids I landlitlg. Pol) mer Ta-tlk ar<..-a
• Are~ betw n. 01 ids and ~ basin

• Area between 'olids and I ftluent Pump 't rllh1C

• Ar" ",. st of the R eye! d \X t r f.lcili t}'



Chapler 1-I-I.3b and Admimsrr:l1ion Building ....hematin'S

Art.>lS o;q.Jiring minor runodcljng or modifiqtion

• Ulower Budding oftK:t and lab artlS

• Eftluclll Bu~dingdike and st~ areas

• B!ou'er Building spare room

• J-1eadworh Ye::;rilJule
• MaintenanC<.'" Building walkwa)"s
• E(llucnl Bu~ding Electric-al Room

Areas 1T1:lr [('(Iuire upgrade to iKCommodare ADA@luiremrnlS

• Locker Rooms;n Mainlenancc INilding
• !Jnoe.k fl.""'" ,n \binl....'n"'· BIII1<t.ng

Additjonal RecoDlugndatiQl\<

1-1-3

lhc foundmons ofumr:lle SIOf",lge m' sufticiem 1'0 suppon another SIlUClUre and the location is
cemr,ll ro m:rnj' funcnons in rhe pbm. r"Qr thi, reason, ;1 nC\>'. ]-)101')', Itghl welghr buildll1g could
be economICally cons1ruClt'd over the existing lanks and consolid"re rhe sror'Lge needs fOI me Plant.
Bj' lJ-mewing rhe internal walls and piping and adding a SI:I;land lifr, the cxlsting rank below grade
could be used for rn.och of rhe pLlnl storage needs, such as lhe coments of the Storage \X'arehouse
and Electrica.l Supply. '111c building "bo\"(' gmdc can be used m slOre archivcs and coments from
Im·entory.

If rhe "rca currcnrlr us~'(t for In'-~'lImrr is cQn\·erted luck 10 'IS original use for n~hiclc

m:llnrenance. the COnlenrs of Ihis arca could be loelled t1I a centrAl storage "tea. such as a new
SIf\.lClUre al unlTare Storage or dsewherc.

'lhe COnlCTllS of the c.xisting warehouse building localed on "Site 13" (FtglJre 1-1-1) can be p;utiall~'

disposed ofand p;uti;>lly rdOC:llt'd to S<:\-erallocations within me plant, including Ihe high_In)"
space in me mower Building. a llC\\l space m'CI Centrare SlOrage Or in smaller grouP" in Electrical
Suppl~'. "bimcnance Building and the polymer ~AlIk area '" Solids Handling.
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Budd Inlet Wastewater reat ent Plant aste Plla
Pubilic Works op #1

Summary of Participant Comments

February~ 2004

The LOn Wastewater Alliance held its first Public Workshop for the Budd Inl,et
Wastewater Treatment Plant Master Plan on Mo day, December 1, 2003. The purpose
of this meeting was to g,ain general feedback and direction 'from community
stakeholders before moving into the technical plan ing phase of the Master Pia .

The que,stions and issues raised by Workshop #1 participants are summarized below.

...:. Do you plan to expand beyond your existing footprint? Is thatfootprin rmited?

..) ~ would like to see you remain within your existing land allocation unless you are
'90ing beyond in orde to create shart;d adm"nistrative space with pee ,en'ities.

..:. If you do expand the, facility will you be building up (increased building heig t)?

.:, Building higher structures within the plant may obstruct views, create eyesores.

•:. Building higher structures near or around the plant may generat,e new conoerns
pertaining to odor and unsightliness.

...:, V\Ih at is water reclamation?

.:. Does increased production of reclaimed water equate to decreased volumes of
treated wastewater discharged to Budd Inlet?

.:., How will reclaimed water be used andl by whom?

,..:, Will there be storage space for recla imed water?

(. ~s it possible that reclaimed (Class A Standard) water could be usedl to r,eduoe
expense and facilitate development of a community swimm·ng pool?

.:~ Wny is treated wastewater effluent pumped ina Budd Inlet as opposed to the
Nisqually?

1



.) We assume you'll use the best science.

~ \I\Jhat are you doing to preserve or enhance area habitat and e vironmentai qua ity?

.:. 1mprovement of water quality is apriority.

•~ \AJhat are ths specific concerns we ve been hearing about with regard to future
discharge limitations in Budd Inlet (asandated by EPA)?

.:. Has LOTT oonsidered working in collaboration with partner jurisdictio s (Port.
County, City of Olympia) to create environmentally beneficial development standards
and/or programs?

.) Do you plan to develop and incorporate peliormance standards to provide empirica
measurement of environmental cos s and bene'lts related to LOTI's planned
actionsfaetivities?

~ Can you do more at the ''front endD of t e waste cycle to reduce discharge?

+), \Alhat incentives do you provide customers to reduce discharge?

.:. Will we, (community) be given options to consider as this process moves 'forward?

.:, nseems the best way to proceed is for you to" un he numbers,~ create options j and
then ask us (the community) to identify our preferences I provide guidance.

•~ Please be proglressive with your plan. Try to ensure future decisions at the Plant
benefit the downtown area, the environment and the community as a whole.

~ Show people this project is at least as important as the Port's East Bay Master Plan.
V\/hat happens here will have a major impact on the local area and the environment.
It's not just about the IIscience of treati 91 wastewater. 10

~. Challenge will be conveying the story. Need to help people recognize this is an
everyday peopl,e issue.

•:- Consider holding informationa sessions with eig borhood Associations.

•:. ~nformational materials about LOTTs planning shoulld be provided at the Marina
office for people who live on heir boats (about 10% of the boats are live-aboards.}

+) Does the Budd Inlet Wastewater Treatment Pant treat stormwate ?

.) How are carbons and runoff from the consolidated area' reated?

2



.) Will the Treatment Plant hand~e sormwater generatedfrom the adjacent 17-acre
"East Bayn Port propsrty?

.:" Would LOTT not benefit from treating that stormwater I reducing! nitrates on-site?

.:. How much nitrogen is removed from wastewater before discharge?

.~ \AJhat happens to sol ids genera,ted during tree men' process?

.:. How is tre,atment a,ffected without undigested sugars once generated by Miller
Brewery?

.:. ~s LOTI interested in coordinating with Fish Tale Brewery on this matter?

·tt VVhere does LOTI discharge treated water?

.:. Does any of that water get dischargled 'nto t e East Bay waterway?

3
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Budd Inlet Wastewater reat ent Plant aste Plla
Pubilic Works op #2

Summary of Participant Comments

March, 2004

The LOTT Wastewater Alliance held its second Public Workshop 'for the 8uddlnlet
Wastewater Treatment Plant Master Plan on Thursday, February 26,2004. The
purpose of this meeting was to solicit feedback fro com unity sta eholders on
preliminary structural and landscape design concepts.

The questions and issues raised by Workshop #2 participa ts are sum arized below.

,.:. How does water treated at 'the Treatment plant compare to untreated water or a
normal Puget Sound sample in terms of water quality?

.~ Wny does LOTI need a new administrative bui ding?

.:. Is LOTI committed to working within LEAD a chitectural standards?

~ Has LOTI considered using uurbanP vs. "suburbanP design concepts?

+) Can lon set an architectural "standard~ that wi! set the community ahead as a
whole?

.:. W1at are height restrictions in the Treatment Plant vicinlYI and! is it possible to
build! "up' vs. "out?~

.) Would it be possible to build a parking garage on top of 0 e of the Plant's
clariners? It seems such a structure would require a solid foundation, and s ch a
scenario, provides one. ~s the Port: loo,king ,at developing parking .space as well?

.) My preference is that you construct any fu ur,e clarifier, if necessary, on' he west
side of the existing Treatment Plant.

.) Can parking and administration spaces be moved off the Pia' t site?

4



.:. Have you been coordinating with the City of Olympia Of Timberland I ibr.ary with
regard to shared administration space?

.) ~f you do move the administration building off-site, consider locating in the blocks
between Intercity Transit and the Tr,ealment Plan '.

•) Minimize traffic impacts to the extent feas ible_

.:. Is it possible that 'future regulations could preclude any discharge to Budd Inlet all
tog,elher?

.) How much room does the reatment Plant have before it reaches capacity?

.), V\lhat type of water conservation education and! activities does LOTI conduc
now?

5
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Budd Inlet Wastewater Treat ent P'lant aste Pia
Pubhlc Works op #3

Summary of Participant Comments

November, .2004

The LOTI Wastewater Alliance held a third and final Public Workshop to discuss its
Budd Inlet Wastewater Treatment Plant Mlaster Plan on Monday, November 29', 2004.
After pro,viding an ov,erview o'f the master plan purpose andl process1 LOn asked
community stak.eholders to provide feedback. on a preferred master pan al emaive.
R,esulting questions and comments are summarized below.

•:. Is there a risk someone could sabo age' he treatment plant? Are was ewater
treatment facilitie,s very high-up on he terror target list?

..:. Will r,eclaimed water be tested periodically to ensure no chemica sare infiltrating
'ground wa.ter? if so, will on or Ecology do the testing?

.:. Make sure you build an administration buillding of sufficient size to accommodate
staff iI1creases well into the future. At a inimurn, desigln t e buiIdi 9 so that an
additional floor can be added at a future date.

•:. How will you keep the existing laboratory in a eration while bu'lding the new
one?

.:. Will you be replacing the metal 'fence on the east side of the piant?

.:-. Can you market Class A biosolids? Is there a significant odor issue associated
with the product?

.:. Will the purple pipe carrying reclaimed water from the Budd Inlet Plant to its Ina
destination south of Tumwater pass along the Deschu es iver? If so, is there a
risk of contamination should the pipe break or leak?

~. Will the Port be using reclaimed water and, if so, has it installed purple pipe ye ?

,.~ Are you going to stay out of the lagoon i Budd Inlet adjaoent to the Capi 0 Lake
Dam? I heard ther,e was agreement among Squaxin Tribe and various public
agencies to avoid impacting that area. Ilf you conduct habitat i provernents in
association with this project, where will you do so?

6
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B-2 Budd Inlet .\laster Plan
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tAD 'lind ADMINISTRATION DUIWING ALTERNATIVES

1·00' the LOTI <\!loanaojBudd Inkl \~ titt"";':t!er I"l:tnl \laslH l'bn, W udulecl\.om ~pproach ...."alI

10 IlJpport:tnd .,nlunc<:, the mgInttnng .,ffort. s."."ra1bu~ wiJI.......-d 10 be r"pb.,~

I'C!lOI.~ll'tJor e~fl;uJ<J«lln>t.'I.l un the onoo.lltic~tloll' It('('<.k',j nllhe t1\71111Cflt (;>Cl!I\1CJ. Moch:lll.'l
\li"ilIJ, Ardurc~u" "'vrling ",~rh J..()lT ""d Ik"..Tl & C:tId....-.,lIlC undcnand rhe rcqu;,""""r. of
t;ach oi lhe Pn:xefJ qM\OIl~ :tnd 10 prO\. ode ~rch,t('(l~ and ph'lll,ng fe«blck. \\ \1 '\ ;tI,;.o
prm~d«l progt:lrtlrtllng:rnd pl><lfllrl6 'efYlO;1O to~. the n.ccd< .0 the 1~l>ot:>,o'J,p12m

nlan~r Ilaft" and I..oTI~. admin"u3OOl1 rv«b. hnally, \1\\' \ compclW ,nfonnallOCl gamceJ
111 the,., ncn:"e, 10 ~lSr 1S&."l:....d the U.JTI .\II.-.:e to dn·dop :and :on:aI)-Ze oprton. fOf a "'-""',

'" atr Qu;lh(y l..:lboc'atOf)' '~Ild ,\dlll11UsrraoorlUu~

BACKCROUNO

\(Itf :'1 ,...!u.l 11'-'.If\" oj thf fll~ngpbn! and COI'I!....xt, pr(:\-'OW $too« and mNtT pl,lll :I{lIlr(l.lch,
.\1\\'.\ 2ITendcd "",.....:aJ mtt'!'ng'l ,.,..,1 " public: "'"OfICd>OrI '" ",iuch 1\1\\ _\ pre<enrcd areh.rcetum
00ClC'lJO 10 lhe 1ll.bhc 10 'uppk'nl('rll ~IUhO'I' by LO'IT and [lito(; of \l:l5u,.. I'I~n

IfltOrm~1lCn. In funner mttllnp. ;\1\\. \ mel pnmanlr ";Ih Chn. Oe\"C12I1d fn:>m~... &
Caklwdl and ....Wi \1oI.e $t,ub alld "':ad:t 1'O'Jo k-r 1rom W'IT \II,a'l~e to dt,·dop progr~'''''n''lj:\

req.l'rcmenJ"J :lI'\d p;lf:l[~ren~ 00 me noreds ofrhe rfr:Umeor fXiI")"_

The OI'<&rUIlixw of :wch'IKfUU1 ....-ort; chant,'t'd (rom d......'~Iopcl'lg ~ ~r1>CUl;,t :m:h,ttcrunl de$cgfl
""d 'f)-Ie oprioo. fo.-P"'lCOod (new) PI\XC5,.md llO<\.pnxcs> .HU,"",..... ro prond"'g .,,~ _Ipe,
oj se--enl ~'Ie opnon5 for t1o<':'I bib ll'ld adcnrnisU':ltIOft bu,kh~ Scm,larl)'. the ,mu:d prognmmlllg
.nxIy ,ndudcd anlr 1.D1T and planr l'C<JU'rcm<:llb. \l"IIh I"O'wle coIaOOn.uon ,nth rhe Pen of
0I}1llp':t. Ihl' focus ch~'Wd to IIll:tudl' thl' ft~ooi~I}':'x1 ttTlCtl'IlC1I'-! S-ned of I combnuoon.
IO"'I-\UC offic:~ building. lk mulling R'Xa~h IJ Ihr prognmtnU"g aorI sire anal~". dcKrilcd 111
It'll Ch~H"

EXISTING SITE

The e~lSnngpl;an1's Iocaled nonh of rto.."'O"'" ~'mp,a, '" In Ul'~ Ihar II gt"lnng wu,.-.n.ts f"'''.Ire
e<>mmercial:uK! reiidcnll:al denlopm.,,,, In prcparaicn for omprm-cmenll ro Ihe ...~
llt',ghborhood. LO'lThou \I,Jdr"aI,...... ~ seoc. oj .Italeg-e5 10 nuke the plant a good,~r ,n
the communi", I~" rmploPfl£ p1",,~ and belTT1Ul8 along tilt wnl :and nonh ,ides ofme pUnt.
W1T Itu ~~ ....rd an a(I~I"e I(~flt'd f'dgt IOIh<': pl~lIr t01T lui all(lll1a<!t $l(II'WIJk
omprm-crn<'flll on rhc ..,.."h, "'-n' """I nonl> ,,,Ie. ofme pl ...... ,'.-cOl 10 thco cut of.he plm':<fr
~"h:ot ..."s,gul) ",xl espo.«llo io.l(\'fr <it_ dopnl('n\s ,n Ihal are.,; ilQ,.'e\'cr, t'lq)",lj\Oll of the
pnmary scdimentJlion ba..... ",;n lIm·.,,,.1 ,nth orhcr imprm"Cml'l1tJ along th., p1anl edges. III
xkhtion 10 '~iual 'rUfl"O'·r,Ilt'nt$, til(' p1a:n1 has ,l\X onIl" adJrt$k'<I. bl.1 0(1)1'1'1""'" 10 ''"f'f'()\ e J\Of>t'

:lOd odor ;Ul..IeI in P'"(1))....r;00 fur future hoosing and COIntnrfriai gIO""lh.





,
i'...:mi~ and COok ..,fQC'fl1;luQII' \.r"e;u 1111Ihll, fhe pbru are pul of the c.r of OIl"np<il'J Dv-a.'tlKI'<'oTi

Business DiSlfict. Adjaccm propcttXSfN'lll"d br til<- Pun art" In the Cin" ofOlrmpu,'s UrWn
\l'II~'rlJQ'" I >ls".cu. 1"hl'!'(ttI fl.",h". dtSllIlG"'shn ,h..:lr f"'OIX'ftY l.lIO the ~bri:ef 1)l$ll1C1 10 Ihe
"..,~ of ohc phn!. c"ntnl Dismc••o ,m, north, 800.1 \\~<>"'" DUmc.... IN nonhcuc and S':llC
•hcnuc DlslJ1C1 10 me JOlI~l. The: Port ofOI,mplJ t- conducted "OmC OWlet" p111l~
mJdlCllllillCh "Tn: rons!dl:rtld In ,hiS uu.R"Slli and Irt" UlChJlkd m 1bilApp..,ldl~

Zone or<J;lUncc:s ,",lll1Jow The: folkw.-'ng on all rhftt ".~ consodc:m.l:
100". do:... tlopncm and building CU\ ..~

No sclb:id;s

65" muimurn bulldmg brigbt

R~in:mcnl~ art" a.' folio"...,
l'artattg: 3.5I~ /101)0 sq. f,. of bo(oO.·~.........nt orrl(<<~

J.3 lpxell/101Xl~ f•• of m"",urn/c::dUbo':ln'lI (G sr:l1h nun. on sue)
~dt· l':l.JkJn«: 2 italh liS IWkrog spact'j foc KO"'emtlll'1l1 oflicet (for dti.li I & diU 2)

2 II1Ils '20 p1fkJnK space. fOI mllK'Wn I exhibn: UClil (fOrcbss I 01: clan 2)
l..ooadmll.' l bmh I 20-50,1(11.' "i' ft .

.\ddilinn>.1 Z<>fUllg :and cooe ••and:I.,J....~ ,,",cd 10 be: "".,.,.....,.j once a ...Ie .. sclc:cla:l and lxakhng
de\...,k>i....>d

I'MOGN.AMMING

:U I mull of menings wilh Chris Ck\'cbnd oflku....n & CakN'dl'\likc Strub ofLOTf. and ocher
"um .urr, M\\" \ ""-.... lIli~J il>xe R"lUdeml;mJ lor a {"n,ne "''1Io,."T 'lualil} L1loor~lorr anl!
admini:ilnltion huilding. In addition. 1.oTr :md the POIt ofOlpnpi. ~"'(' IMllhe,. em 8"in
efiic.enc~ b)' ~h~""'S pu I,IM:: tnd oomrTl(lf\ $!'*e:s weh ~~ Iobbr. r«tpt1Ql1, booanl room, al\d
UlIininsamu. /IlW \ inrulpOnlN prdimin;ny prognuvnilg ...form:ui.on prO\-i.Jcd bj" the Port 10
C"'Olrr.~ f(W" 1.oTr + PO" ~"min'~ln"....n huil,long MW' u....l ~mm'"ll
mfumuuon 10 funhcr eSlabbsh" number ofbwkhng <>pllQnl for each 51IC unlln eonsidef'XllHl.

ConfeT"tncll' & 80m Room: LO'rrs~ bouU ruom aapproxim:l.tel)" l/X<l$fand is
Wgec~ for all function, fhal Iu,"c b«n pbnncd. "lC prognm ab iOf HlOO!.f for lhe
Ik.oanI Room ",It! ,,"otlrr 1000.f (Of Tr:uningarlt! Con{nl~"~ RuoI".. n","""-nl Roum
"",1 COI1fe",nce/Tnllrung R.......,.; may be 1no1C<l not to t:lCh oc""r ,nth a """...hle
J'lUUOOII fO CftIllc • trUD-purpute ruum. If the; l'on II U1wh-.,d III the proj«l. lhc-n the
l'atrd Room willncoo If) grO....·lO 1250 s(
Imtrprtlh·t «-mer ThIS ,,~II addm>< M.::.;'lnal inr,,,,nm'l!l {Ol the rnnre rbm.
mduding ~Icd ..... ,e<" And ....S'" "'''ICr .=,,,,,,n,. ,,,., firm ofLcohmun C~ron lias
bn-n ....urk"'ll ",';111 LOTI" ro pn>duce a docum'ml T"tCOlIUn<:nding "'ICIJ'l"U'~.~ and
~bul J"'"'lt""'"""""&- I( d"" Pon " "'.....I\"ro III the- J""Ol=-, Ihen a \lanlllTlt M"""""
nu,. de':eloptd "1th Iht South~ Mwtll'llt Henugoe- .\JlOCtltlOll Qnd be 1()(:1led In thIS
lX:iIitv,
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,
PiI,l;ulg ,..,11 IX' anl~ on ,hIS ".e l:>J.slbkd p»kJf@:_laoourgroupliropoQf(nctdtobelocilloo
on sUe 3' ~ m,nimum. Ott.er ,",..rot P'lrbrl; mar 1><' locum ocro.. !be" ..=1 on Dl .uil~ paoong
lex Ifnt«.lill)'.

5"" C ;'locat"d on I'oft bnd norrh ..fthe plan!. Th. :01......... I'oft inclusoon m rfy pmjccf:ond h:u
~(' $IZC for thrp~n all(11)arl,,,lg. I t(l\lo'l-'wr, tltt bnd ,s hffi,lOO 10 •.....,11\'1 dq)(,ildl'nl~

"oe., ",-hoch '''''l' pttehtlk 1..01'1' Th", Pott "'m<r a kiter tel ,he US.\COE to~,nt If
LOlT/Pon ule n1«U the threshoki, bu, 00 decosooI' "0lS made al die 1Jmt' of d'l~ ff1lOn. o...e '0
"";10 cDn,lltion.. thi. li'" ""in be- cllffocult 10 build en.

Site 2ten.; torr hope. to ",..,;ore a pub~c ""'''.011«"''' the nofth and IUm.he nnling
C'lllr.ln.::e iJ( I~ oonh "'IlO;' bu;;'llt$$ Cflnal«. 'l'ho$ goal tiln ~ bt~1 ~ "".h an
adm;nim..."", building on <lie B. lhi''!!p::i c:tn Ix plttl)· ""'" ,,;,h an 3dm,ruJlr.IhOIl
bulkt,,~ on rolle \
eonDC'cotion tel plane: 1k ON" adminj't~wiUngshould~'for inr('rxtion
be",'C.,,, pbol mIl" and 1..01"1' adm"ulratIOIl and allow C<l:I) a:CC1S for «Ju11l of the pi ...."
from the :ldm"USll':lhOfl building. lh,.pi IS bel. met ",i,h an adm,nonrHlOIl bu,1dtog on
,011'$ .\ IDd 0. \rId el'SlIng "1",1Il.1o<" 'lU) be able 'obf'"I~ 10 'lIe C under \bn.....
J).l\"~ to C'l't:I'" a COIV>«IOon btN."N1l a building on IlY ~..I ...... of Oft" C 2nd ,lY phnl"
Ous Parking. UIl.1o JUrbng ....,a be needed to accommodalt' lOUr bI.~. I"or S,t~ \;uld 13,
bIn p"rklng nn b~ IIlJ,d~ the pblll Ir.dt: for Ii", C. bu~ pW;;ng ""111 Ill'W 10~ PWl"Kk\l
on Jol ..

SI:dJ" ParkiDg- Suff p:ukiog to :ol...:ody pn7'-io.kd ........ ,he pbnl and can~:un In ,,.

eurrem Iocabool ,f d,.. ;I(\fl1"lt:ll:r:lt>Otl blJlk~"g 1$ oonstruc,ed on $IlfJ\ or I). \ddollOnai
puLng fo.-I'on luff ...;]I""...,..,.hl for III" II if d"" Port lI,"mlnd in ,n" prDf"CL Sr:.ff
fUllang lOr LOTI' and Ihe 1'00 1l.111lll.'l'd to bf' JlIO'l(leu on 'IIe C
Su,"'ilUlbilil)' "n..., building 5hoo.tld IX' :abk to \llili>:~ mI''K!. and ....,,"'. U\"lng .'f1Il:"S"'o.
Sob, and "',00 OOC"'''''OI1 ohook! be cons>dered"
Collabol'lltion oppoMuni,ics; Efficl<"flO<"l can Ix ~mcd tn a Le)"fT + I'on
:Klmm'$lnb(lll bulJd,ng_ 1lle I'on un plrtlClplt.. tn an a(iffilrll.lnuon buo1dmgon :"ne B
The l'on ........ o"~ C:and $O"''OUIld .1... 1.. ,n,'Ol,-m III • buikl.ng on th.:K ..",
Cosl and ConliitUcabiliry 1".. lin~ (nte\'ll for lotlectlllg a"'tt' ,,"'Ill bot ~{and
rorlilfUctllbWl}". "Ille conslruchOll KqIlC1KC pl;mncd for pblll cxpmlilOllth;II 110111 "ffn:l Ille
lot> a>ld adO'l1l(1l,jlr:tl.JOJI butld,,'8'~ as fOnc....>f

I 1~1d,.,..... l..ab/Conrroll\"Id"l:/Rclocl'" l:1'S
2. Dr1no1i.h l'X'M..-.g .\drmn/bb Iluilding
:Jo 1~1d I'n",a') Sedl1lo('rl' /bs,n.
.. Build f>C'\I," AdminiSlQlion DuiJding
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phasing &
CONSTRUCTABI L1TY

OPTIO' S
existing site

CONSTRAINTS &
EATURES

EXPANSION
potential

CIRCUlATION
in and around site

CONN eTION
to plant

SU,MMARY
MATRIX

PARKING

opportunities for

AESTHETIC

opportunities for

SUSTAINABILITY

opportunities for
COLLABORATION

RECOMMENDATION: if feasible from a cost standpoint l site B1 option 1 seems to
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COST ANALYSIS

Budd Inlet .\Iasler Plan

C "I t1t '.,t1, ,I draft



COST MATRIX
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LOTI PlA T
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ADMI ISTRATIO

Lon PORT
ADMI ISTRATIO

Lon PORT
ADMI ISTRATIO

Lon
ADMI ISTRATIO

COST/ YEAR

$2.5 million

online 2007

$2.8 million

online 2007

$6.0 million

online 2008

$3.7 million

online 2008

$6.0 million

online 2008

3.7 mrllion
online 2008

4.8 million

online 2008

4.8 million

online 2008
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APPENDlXE

Site FeasibiHtv.
'The \w«:. I'I~" Rcporl,~ bf the' LO'rr \Ik~ncl' and Bro>o.ll & Cakfv,"('11 Eoll9'"""'
i<J<.nTiford th•.,., "U:I for ~~, odnulUSfr:llion buikling. 1ll<' curlftlT ururuotnrion

b\lIkli.~.,shied lOrde.~ \(Xl<l upaohor' of rhe pnolUt) :led>me"r~t>Or'l rao,k5.
P06"bk colbbar"~rion"irh lho: I'on ofOlJ'mp'~ItqUIrnllhc TeiUl\ to m.Kiy the fe~libol'l)'

1l1d ~liir:M."IlCoes g;un;-d fr(m ~ jOIll. USC' o(lic~ bu>ldlrog. \tl(h3l'l \~ II~J ... rdu'«:11 "'-'QI'W
"ith 1.01T ~nd tM Pon 10 .... .Jj'2" II... (e:lSllx"ty of rhc rhrcc idmhfinl lllo for ZOl,,~:and
Jilt ~rnctlQtlS,progr.uTVl'\ll"l@o ~nd COlt

Sile 8 'Ill<' pnmal') focus (01' thlS.m.dr ,,-as ;;peaficall)' the i...~;;,bil,'J' ofbUlldins an
:&dmllusTt:lItion building 01\ St"" B. I.DutN! ar the nonh end Dim.. pbnl. Ille B urilanl bnd
rhal 'Il.wld nO! Ix usro ioc cdl(' proc:n, e~panJlOtl 11\ the fullJ1'('. s.lt If, ptQlllnllY 100lhct
Pon of01)'''1'''' pmpelt)' aha TIUdr: il a poniX .11.., fix ~ 10'01 office, building. II""'·.........
""etl>J COO1.St~ Q(l the Iol:t IlI\\ol:ed The ~o'tlOl.rl oi pfC1St'lo1\ space a.ld pa.k>fl$ thaT ,,'OUId
be KromffiOdl1nl. ,\ddirionallr. eXlSI,ng deane'" SUbSllt>ons ,,'QU\d need to be Relocated to

ar:'commodxe any COO1.S1tUl'11Q1l on The ITI~. Mor:h:lll"l \~ ,illS '\n::h,te(($ rtiu«:hed rhe
foll"","'"8 .ire eon".,.",r. and pouibk ooIuToono; zorung =lricrion•. cork <e""chOn..
parkong tequ"enlf1'" and COO1.ligur:.oont. area aJId he->ght ~1n;;t1OIl' and max,mums.
cXl,ringuri!irr lonnom md ImpKT~ and IU"'larion monnon.

Od...,. Site Optio... AI rlo:scnbcd III Ch:lple< 14, """0 othe< SileS "'CCC' under <:onloder.ulOO
tOr lhe aJm,oUlt:lIrlOO buki>ng. SIr '\, located 21 the saudi end of Ihto pial\!, ,,'ajI flOl a
d..siuble locXlCln fOf I'on ofOlj'mp,~otTlCes. bur a f"asoble option iOf a l..arr only pt'OI«I

.nd rhe prcieoY<'d loc."oo rO<- rhe \\ .'er Qual,,, I..oIb. s.,e C,Ioo.oo on 1'011 propt:rq- nOl'lh
of~ pbm " ... flO! r""·..........J on tillS otudJ'

"l'hc foIkN.ing fnsdxh.,. stud,· 's ~plu .010 "'.0 S«l>Onl. lhc fim sccrion is ,he pnmO!)'
I(-u,bil,,! $r",,-!j' and c~plOfe'd 3 Ixulding COO1.r;g..If2lIQus on 5o"e B. "t».:-h ",dude<! rhe Pon 01
Olrrnpt.:u • ianl 0CCUfUllI on the plOfl'Ct. Dunlll the ccu..... of the f""Slbi[i~' '~'. the
declJtO<l '....10 made bj' rhe 1'0I't of0I1"'P'a 10 0QIt be "wah cd U\ lhot :J(kn,m;;tr.won buli&~""*"" 'n..- d..cislOO ...no"u'ocally d'monarn.J m.. f'O""',billf:y of usir>g !'iro C, dlmgnl m..
pJ r;1"'C'le~ of USol1g S,re 1\ ..ld 0flffi..d up Ihe l'JO$S,bo l>ty of us,"8 s.re \ 1k :I«OI~I"""'trOll
orrhos duprer :trWj'SC'S st\...~ conlig..lnrions for mc ac\m,nistr.u;on bu,ldulS:w>d lab 00 S"e
.\ ~nd """0 IXllldI~conrigurauom on $"e B INc O1CooO\mooarcd only LOll' program fle'e<b.
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The foUowing program needs to be acoo ,modated with'nhe exisingplan. t excludes spaces
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lant ,aceummar

ZONE LEGEND

Zone Area Size SU Sf'zed Recommends ion
Page

#

A
Area A in zone acl-

1600 sf aIIsllable for fu ure storage or process expans ~on 6-7
jaoent to UV area

A
Area Bin ,zone ad- 11170 s 1avai able for tutu re storag,e 6-7
jacent to UV area

Water Qualily Lab 5000 sf
B build- a varrety of con ~guraUons poss ble witl'll n bu jfdable ,area 8

able

Centrale below grade: gleneral storage. lank, as oundatlon
C storage TaIlk 2200 sf above grade: relocated storage con ents from storage wa r,ehOuse if 9~ 0

needed, offices, breakroom, and c'llnferenoe room

D
Effluenl Pump

300 sf on If allowed use is electrical 11 ~12
Storage 1204

D'
Effluent Pump

50s can be used for arclli ve sto,rage 1 ·12Flare Control

Effiuent Pump Old
Do Pr-e- Treatment 255 sf will be used fur {utu re 500 KW emergency generator 11-12

Room

D
Eftll,le III Pump

225 sf will be used fur fulul'"e 500 KW emer-gency generator 11-12Stom,g,e 1205A

Storage
E Warail OlJse & Odor 4851 sf to be removed only if requi re,cI for secondary exit fo plan 3

Control

E
Odor Scrubber 4.250 sf add p~~fab b lding for relocate<l inventory and electrtca supply storage 5

Area

MICHAEL WILLIS ARCHITECTS PAGE 4 SPACE UTI lZATION STUDY



Xl tin' Plan
,pace ummar--

Zone Area Size Summarized Recommendafon
Page

#
"

F Blower Building
275 sf

add some space from office B andl share his room etwee the o,pera-
14

Lab tor's lab and th,e main control room

F
Blower Building

180 sf
expand into hal way, reorient room, combine wilh offioe B o convert 02

14
Office A offices and elec supply for the control room

Blower Building current occupants to move to newadmin bldg , expa d into l1a way, re-
F Office B 2258: orten room, combins wtill office A to convert to 2' offices amI elec supply 14

for the control r'Oom

F
~Squirrel Room~

1152 sf on fry allowed use is mechanicaI 14

HeadwolltS
G BUilding 625 sf onIy allowed use is mechanicaI, access to adjacent mechanical room 15

Vestibule

Headworks
G Building 450 sf use not perm"Ued by NFPA 820 code r1.1 as 15

Exercise Room

Maintenanoe may requite upgrad,e fOr ADA. ,and if req lJired,expand Into th,e current
H Building nfa 16-'17

Locker Rooms break room

Mainlena,noe
H Building 450 sf relocate to new adm"n bldg Of othe plant space if requ"red 16-17

Bre'ak Room

H Maintenance Buird-
650 sf Qlellera I storagle 16-11

ing East Catwalk

H
Maintenance 6ull:d-

450 sf misc. storage 16-17in9 VVest Catwalk

J
Inventory

1620 sf po~sr.bl'e to convert to vehicle maintenance Ul
~_~i1d!n~ --- --

J Electrical 1450 sf p05sibl,e to convert part to support for veh iela rna intenanee 18
Building

Solidls Bu ltd ing
K Polymer aoo sf process storage Qnly 19

Storag,e Ta 11k

MICHAEL WILLIS ARCHITECTS PAGE 5 SPACE UTI lZATION STUDY



one _djacent to Ba

A

PRIMARIES

\

uv
BASi

I s, ZONE:

'0 B

~LEFFLUENT

Cli

ZONE

A

, OUO

c
MICHAEL WILLIS ARCHITECTS PAGE 6

o
SPACE UTI lZATION STUDY



one djac,ent t Ba in

HA DING

AREA A

-.J - r.o
.-
x

... 0
0
.-

I ::J I W« -Iw 1Iln:::
LJ.!

<c «
~

IJJ
UV .:J >co:;:; <c 0:: so os

~ 9 0

0 :::l .q-
- en ..-

I

I I
•
I

uv u
10+ WAL AISLE

BUILDABLE: ARE:A -78' X 15' RAB

EF LUE TPUMP
r

Area Current use Size Recommendations
-

• no1hing below grade in tllis ar,ea - available for future storage or process

Area A 16005 • builtd w'th mjn'mal foundations I light
16' X 100' {rame metaI building

bu ird a row of 20' wide storage lookers

Area B
• wet wells be low 1170 sf ava ilable fo future sorage if use Hghl

15' X 76' 1rame melaI building

MICHAEL WILLIS ARCHITECTS PAGE 7 SPACE UTI lZATION STUDY



one e t of __ec c_ed ater

A B

BU[LDABLE

APEA

200r:.F

ELECTRICAL SUB STA ON

RECYCLED
WAT R

I
B.... I

I r-----......I
I

FUTUR· I
EXPANSION:
2 MODULES I

I

36 )~
-Iiiiii!!M~.i!i!!iiiiiii!i~!I!

A"t

o
0 '
0 '

EL CT.
INVENTORY; SUPPlY

SHED

o 0o

-I

)

.. - - - - --...-_-_......._-~
o

t- - - - -'---"T""--'T"""""~"""",,I'T"'"1.r--:

I
!
I
I

I
l
I
l
/" ....... _.-1--"/ ~_._.____ _ _ . __ ._..J

. 1 ...,

Area Current use I Size Recommendations

Lab - pa rking tot
I

5000s
• Lab C.QU rd _e ill a variely of configlUfations

~ no, utilities below within I'.luildabta araal
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entra -e rage

A

o
FIRST ANOXIC
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B

II

PROPERTY LINEL _

c

] o o ELECTRIC
SU8STATI

BLOWER

BU]LDING

UTJLJDOR
BELOW

CENTRATE
STOHAG

TANK

ACCESS

ROAD,

~
U1;;:

00::
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~
U
LLJ 00

~
0
(\J

RIMARY
SEDIME -ATION

TANKS

SECONDARY

SEOIMENTATION
TANK # 2
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uv
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44'

en a _to age

50'

l;:XISTING TAN K PLAN

20"
FUTURE

STRUCTURE

EXISTI G TA K

Area Current use Size Recommendations
o There [5 a large amount of elec- o Below Grade - gullhe tank, make 1he spalce general slor-
hiesl m!8telial below grade near a,g,e. and use as a foundation for strudure above

Centrate e!satricaI substation 2200 sf • add sta rand lift

Tank
• almady de-commissioned 50' x44' '.AbOve Grade stora9le conteIlls r·elocated from Hie storage

warehouse i needed, willl mezzanine for add~lonal storage
andf or offioes, locker, breakmom spaDeS r,esll'Oom, oonfer~

ence room

MICHAEL WILLIS ARCHITECTS PAGE 10 SPACE UTI lZATION STUDY



ffluen Pum- ,Buildin

A 8 c

E

JH

'J
G

I I

EXISTI G PtA.
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I fa n PUlTI ' uil n

FUTURE PLAN

Area Current use I Size Recommendations
• no windows, no bathroom in the building • onIy ,8 I,owed use is

Room • formerly an e:xterior space wilh concrete walls &: floo a ectrical

1204
• lar~e electricaI panels on 2 walls are active 300 sf

currently has some mise" unorganiz.ad fHes
• 2 alec. 0 ut!ets
• high bay area with space over room 1205b

Room exlerior doors with access to street
225 sf •may ocate 500 KW

1205A
• some misc. storage oabinets, tools, shelves

15 X 15'
emerglEmGY generator

conorele floor and janitor's sink in this space
• 4 elec. outlets

,

• buill as office with acousUc ceiling, vet f1eor,2 walls of eMU, 2 walls of

Room gyp., reiiles
2555f

j may locate 500 KW

· 2 desk wO rkstations, forrn.erly ops, no used emerglency generator
120508 no wi Ildows to exterior

15'X 17'
in this space

• 10 elec. oullets
- -- - -- -- - --

• no windews, all concrete walls & f1eol'S

Room - some lights, electrical, floor drains • is room shou d

1206
ell rrently has som,e misc. stor.age boxes. but I.Incatego'rizedloI'ganized 150 sf remain the same
houses the Mare control - must be kept or relocated

• 4- elec. outlets

MICHAEL WILLIS ARCHITECTS PAGE 12 SPACE UTI lZATION STUDY



ar h / .. cB'Ite . _...

A

/
8 c

RS;
0);11:'

BA!

I

LO\I\lER
BUILDiNt:

Area Current use Size Recommendations
• storage bldg to be rernov,ed in the 'future on "1°f needed

Storage
administration bldg

• high bay space
4851 sf

• poss'ble relocation to alrea above cenlraite tanks 0 in
Warehouse, • e>dsting eleclrlcal substations 63' x 77'

oelo scrubi:le area

& Area restrtct area • 5·0% conte 11 S ea 11 be eloca ed elsewh,ere in lant,
remain [Ing 50% to be dlisposed of
• eXLrSting etectricaI sUbstations rna y need to be fie tocated

Odor • eql.l ipment commissioned, but • Pr~-fab bu ired ing with mezzanine for storage of etocated
Scrubber not ell rrently used 4250 sf inventory supply and elect:lical SUp Iy bu' rdingis

Area

MICHAEL WILLIS ARCHITECTS PAGE 13 SPACE UTI lZATION STUDY



Bo r Builcling

A B c D E

~~r==r=~~~~tF=j]ll-
8"

Area Current use Size Recommendations
• existing acoustic ce iling, gyp walls. sheet • convert to Opera ions SlJpervisor office ,a 150 SF
vinyl flo eHs, fumilure 180 sfOffioeA • used to, be the superviJso r'g office, nOot ill 12' x 15'
use now exoept as temporary space
• 8 efee. outlets

• existing acoustic ceiling. gyp walls. sheet • CUIT,eot occupants, Richard & Erte, will move to the
vinyl no 015, fum iture 225s

new Admin bldgl
Offioe B • occupled by enginee I'S, Richard and Eric 15' x 15' • a porfon of lh~s space wllll go into th,e ab room and

• 4 etee. outlets the rest w'li be co velted to the Ma ntenance
Supervisor's office @ 150 SF

• seldomly used as seconda ry control • can become the rna in control room for the plant
room

275 sf
• oper,ator's lab fu no ions only need one counter and

Lab '. ourrently buill-oul for lab functions, ut
12' x23'

sink
seldomly used • can expand partial y into "office s- to accommodate
• 28 alec, outlets new contr-ol room and operata f'S lab

Auxil, cunrently noisy, but used as aux. shop & • continu,s with curr'(;lnt uses

Equipt. break area
525 sf

• could loca e boat from s orage warehouse 'Bh,at
• electrical panelsline east. walls bu'rdlng ts removed

Room • 3 roll up doors serve space

'. meohanteal area acove lab, offices, and • only allow-ed use 's m:echalltcal
hallway

"Squirrel • has very row dlJd work 1 52 sf

Room" '. conIains some mechanicaI eqluipment, ,24' x 48'
bul mostly empty space
• large window
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A B c D

HVAC ROOM

"'0

Area Current use Size Recommendations

Exercise · 6 ele-c. oullets 4565f not permiUed by code (N .PA 8.20) to be an

Room 19" x .24' exerclse room

· 6 elec. oullets .wall, door, & mech., exiting modifications
· NFPA 820 space, oode may not permit offl.ce requ ed for office use. Negotiation with local

Vestibule use 6355f code officiars to insure NF A 820 code com-
HVAC not desig l1edfa peopte. on ly equ ipmel1t . lance eq ired or any cha I1ge.

· main aocess to HVAC mom from stal r tower aI1d
thl\l thLc$ room
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alnt uil n'

OPEN TO

BELOW

EAST CATWALK

WEST CATWALK
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a Ite a ce uild' g

A B c o

c

WESTCAnNAL

EASTCA ALK

E3

VERI-OOK
FOR

TOURS

B
-~L;-' , TOP <:t:.lr>lC cue tI 1'29.6 ' .;

c~ A

A

Area Current use Size Recommendations

west catwalk • Lockers ar,a overflow for the staff ,450 s use fa misc. slora,g,a I lockers
.' HVAC mechan~cal ,4 elec. outlets

No fire' sprirdderl h,eat detectors, 2 use for ganeral storage
elec.ouUels • canno ' build out walls because they would be in

east catwalk • no elevator to ,2nd flo 0 '650 sf conflict with th e overhead erane
• Tour groups use to overfook mainte~

l1illlce

Locker • Cu lTeIII " of lookers in men's are • Currently not ADA oompliant or aooessible, up-

Rooms
not sufficte Ill. Overflow is on the west grade may be triggered r~rn other work ill til e buIld-
catwallt lngl. Could expand into break room area.

• Break room for the pl,ant. • not ADA accessib e, not used by mEliny peop e
• convert to ac:ldi onal space for r,ocker rooms if

Break Room ADA upgrad,es are trigglered
• relocate 10 new admin buildingl or o'Iller panI
space if lockers ne,ed to expand into lh 15· area.
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,--,......-.-.,.j ec '"ca uil n

A

.i"~
:w(r'~ '~..,'.~~

11'''' ' 'T .. ,.. ... ' . :I

>~ . I
• I

B

INVENTORY
BUILDING

c

ELECTRICAL
SUPPLY

..
D

o

Area Current use Size Recommendations

Inventory
• ht,g h bay space • can be converted back into veh ide maintenance
• bunt as a veh lela mail1ltenance 1620 sf • re!OC8~e contents into pia nt

Building .' now used fOr inYelllory storage 41' x 31' • is a conti itioned space tha could be used for parking
·16 elec oullels around penmeter vehicles that ne 8 d fre eze prolectlon

Electrical
• high bay space • not suitable for office occupancy
+ pre-fab, shed consuuctio,n 1450 sf

• can be used for existmg elec rica I supply and vehicle

Building • !acks insulation, HVAC, electricj y, and windows maintenance shop su pport
• not fully uss~ for electrica I supply
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A

o,]i Builcling

8 c

Area Current use Size Recommendations
• loud environment • lO 0 loud for staff as 0 coupan s

Polymer • surr-ollnded by ianks, equipment 3'60 sf r,emove polymer fan ks fo use as process
Storage Tanks • ceiling heighi approx. 15' 15' ,x 24' storagle only

• fOrk lift aooess
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Coneu," i ns & dation_

0,. cd n ur lb er\" tlon during 1'.'1.10 'ite \'isits :md dl cu. sions \ ith I hot t~ tl' th ' e :u:c I P 11unitic. within
h plan r m d 1c:(i ting or con true n '\ pac 'itllin th II n touffici. 'TIdy ace mffi dare m r "Pi C

n t:ds Qutljn.'d jn the pm ram, mduclcd sl aces identified t b~ 1 \:awJ in the pl'U1t· ~ \vell. ~[;u:es rem~) cd fr m

the '\dmini t:r:1ti n buildin program t r due n. trucrion _i1: • Th Hi' pro , 1, I ckcr .md I r ;11. ro m

fu m:ti n' l:.U1 on Iy be ae rrlm dated \ 'thi11 tJ1C phl11 t\VltJ1 r 'm d ,I f ':xi' ti ng 'I 3ce and CIStructi n f n
space <Ii' urlincd bclm. ~hc followmg. r SC Cl",J1 c nduslons :md rcc mmcndaf-ion.:

., 11,e f II win . eiL ar dec mmi si ned r n m u e. but require 'orne m dific ti nrc n'lructi n t be
" ailahl t"ol' oth . lJ."iitg 5:

fl '\ : tructuf .
1y r 111 l'ln th unused ,eilities, thi :uea can ace mm dOlt :l

"

'.

'.

Centmte ·tm.1 e: by r movln )[ reusm th eXlstin mk or f undati ns., thiS area can ace 11111lod<1

30 0 - S I sf of n I uilding r pbn- pt rkin T' S W 11 ,~ 2_ 0 f f b'lS In n SfX cc itlsid . C, 'istltl
t2nk f undati m.

]>ol}rm T Tank area: by m vmg unu 'J olym r nk. tllis arc' c n b ~ u :d for 60
rngc

Z nC I ct:w' 'n lid' and r Hlu 'ot 1Juml l' rag·'" hi,.l .(\ ,111 a 'C mm a > 1170 f f ligh ....v 'ight
building thu does not reqUire f; und b ns 'lI1d IS r 'commended for pI. nr st ra 7e.

Zone "vest of d, Ret. I d \'Cl r·. ciliry~rhi' r a can. cc 111m a 50 f f building. ndi.
r - nunend I for the Wat "t u d'f)' Lli i it i. not he, t d with the n v Admllli ·tmtion Building

Thl: f 11 \Vlng. r em I c reu cd f r ffic:e 11 cd. ~ ith min r r modclin '-=

• Blower Bu iId in offic~ and Ib 'l1'e-1 .

.. Et u n B Iii ling fI'i 'U1d ~ r.l ,1rc,,; (un! s c nvert

• Th4.: f 1] ''-"tft a~',;: rr or 0 c.

• I 1 \. =r Buildin '. quirr I R urn"

'. I ] ·ltdw rk" Vc:sti ul ,I

.. M. II tcnan .. Huil ling "ca •Iks'"

EEl'lu nt Building ~l c rieal Room

MICHAEL WILLIS ARCHITECTS PAGE 20 SPACE UTI lZATION STUDY



.& Recommen·
.

alion

• 111 follO\vin ,r as m'l)' rcqull"C up de t Hccommod' t Dj\ rcquircm nts~

• lck r Ruol ·ifl'bil ten~mce ] uildin~

Bl't:al- [ m ;n .\hlin cmnc uilding

\dditi ml R'c mm -nl-hui ns

. uId 1e cons tt'lJ ted \Vi th in the [ bn t ith ~r n < ;t·.\" a.s. n ted in the ~...[a ' tel' Phm
o the Rccycl d \X<ltcr f, cHit),.

. 'A I"CLS r
/ r

•

•

•

If ht; area 'lIrr 'J t1y U'l; I f r Inven ry i~ . m"r 'd bilCk i ~ )rigin'l u e f r v ,hick m. in cn.... nc " the
con ten f t.lll~ :::rre'l • uld be l( c. cd in. centr::tl 'tOr::l e, rea, such ,new structure at .entrnt .~ 0 . g or

·1' :\ herc. I'll c •dj a •-'m structu re hou' in ...:lcctrical .uppJy c 1.I1d I ceOI . sUI P rt and or: for ,. ·hide
maintl:'mmce m, w II m EI~ctric~ ~ prJ}' rEI ctricnl upply c uld aL 0 m ,. 0.1 central torage ae 3.

f th . ~ i tin \ arch u.ic I.mildin 1 .,} d n' itt: B" can l . I art".t: 11' di P s<.;d f t 'ld patti· II .
ric. led t se,rernJ I cation_ within th plant. including th high-b. space in the I '\v r uildin ;: new sp. ce

. r 'ntnlt· tragc' r in 'm. Her U[ So in Fie tti aJ uppl)':" <int 'Ji,H1CC uildilg <In I th . P Irmcr -,mk '1

In.' lid H:mdling.

"el1er.u con tructi I in the I bm m~IY trigger requiremenfs· rem \'e. cce~~il ilit)' h;U"rier~ in the pl. t.· 'he
,'i~tll1g I cker Irui and br < k r m 111 h ,tainten nee 13uil ing ar 11 curr 1111)" c e 'ible t disall d

cmploye ~ r ur ups. 11 e\',uor to the :ccond tl r will, e ·d t . I < ddt:d fo th· < r.1 b . al:C :S'ibl .
In • ddition, the cxi:tinl'ker t: cility i. n t _ill:.\ compli~U11 > rmd will n 'd t bl:' remodded .md expanded
c mill' with \D.'\;- ud ro id· h· numb'r f 1 ck'" t1 ~d -d. The 1 k'r r: 1: rna)' b . ex < ud ·d II t -h·
curren Br k ll.oom urea. ~nd thereak R om c uld be loc, ted ds "iher 111 th plant such S In th xistmg

Blm 'r B lildil'lg, lifflu 'nt Vump Building, or in th ' n ;\,y -\dmil i'trah n uilding.

B th pcratj 1"1 ' 1,1rC.Lyi: r • ~\ "lin tcnanl:c • UCl'Vl\l t ffi· - uJu 1 ~ 1 at -U In I ring:Lr as with min r
rem delin unless, ddi ~onnll ck 'r r om r break ro m Sp'.lC i required.
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