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1.1 

SHlIon I 


INTRODUCfION 


OVERAI.I. PROJECT DESCRIPTION 

Th<" N~"" York State Energy Research .00 Dcv~Jopn..nl Autborily (NYSIiRDA) is curruuly 5j)OI>IOnng I 

rosn.rth prog:run !On..luatc submeIcrUI& It wutC....!eI u~.~'''''~ pLo.... (WWTl'I) ~ Ne.. Ycwk 

Star... The purpoM' of"'" mo",IOrinIIl!O obcain detailed electric P"""'f _ ",formation IhrcuP 
lubmotering ...rious ""il p1OC~ Ind ~'pmon~ aDd 10 dete.mine if'hat ",formation .. I OOIHffcct"'e 

tool for identifying e""'IY CO.....rvltioo! ....ISureJ. In adduinn 10 eVllu,uilli the useruilles. oflubmeterilli. 

llIeCOnduy pl of"'" proeram 1110 tdmIlfy and eVII11ll1e: CDC'lI)' cost savi", measures 1I WWTPs, and 

INke "'" !indiop 'Vllibble 10 otber f.dhlJel ocrnss New York Star... 

Ovff the ~Irs. Cbtmuoll County Sc:wc.Oistrict No. I (CCSOll I) h:u i"1'lementN varioul ~nergy uv;ng. 

melSWCllt iu Lake Strttt Plant, but .......y AVinp 1l1li .....U·n:1a1C:d COlt saVtRp 'JppOfn..llUea stil] 

nlll.t the PIanL As I n:$UIl, Cbemu", County agccd 10 paruc:1pl1e: in "'"' IUbrnrInuIJ Indy, .. 

contII.:led by "'"' Rneuch Team contIisli", of Malco]m Pim", and Sic ....ns Buildtlli T«tu>oloaiel. 

J.Z FACIUTY BACKGROUN D 

The lob: SUm WWTP ill 9.5 miI]ion plloft per day (MOD) ............. ry ftatment plam incited In E]mir:r., 

New York, "'.'linll primarily =identiallDd domestic: ....... te.... ter. Tbc r""illl)' ..... oripnally COtlltnootW 

in 1976. 

MonIbIy IVcnjC no.... tbrw&h "'"'JIb"" vary from3.' MGD toovcr 10 MOD ....-.-lly. WIth the hiper 

flo .... primarily d"" 10 ;nfil.....lion and inn_ durin, "'" wcctc. (spring) ...uon. 

Th<" fac:;"\), StIff coftSiSll of...ven WWTP operalOn ond one chief operator. The mffoperales the plonl 

"'~a days 1""" """'k '" two lhills; ]6 ......... per day Monday Wou&h Fridayand 12 ......... "" day Satun:lay. 

Suflday. and holidays. 

The New York Statc Electric aDd Gil Corporalio<t (NYSEG) provides lwo primlJ}' IS_kil""oll ....~n: 

(~Vo) hiP voJta&c "M'" to tho (ao.t"y. ",..- Pfl"""'Y""";"'" ..... tnln,formtd 10 """ 480-voIt 

~. which is then used to Nfl the foe.ti\)'. Bolh w pnmuy servic:n..., PItIcmI.,., a monthly ...... 

Th<"re arc no otber PO"'er meters .t the plam. 

,., L.... So.... w......~,., Tr.......' n ... 
C.._ .. l"....lj' s..,., 1H..rl<t.t 



1.3 

The lreillnenl proc:eS$ellllhe Lak. SI..,.I PI.nl il>Oloo. the following: 

• 	 P",lur.lSOry 1re.1Ine.... mcll>lhQa 1IOKham<::ally d r.""" bar scrcaoI and p1l 

"'mo....\. 


• 	 Pri"",ry d.rifkO!;on. 

• 	 Secondary 1>Io1op:.1 lrell",",,1 .... Ih tricklm& fill.... follo...~ by_ondary 

.larirlCalJOn and posI-«ra11OCL 


• 	 Solids handlin, conststint ofanarroI»c digestkln follo.....,.{ by de ..... 1 ....'" lISi"ll 

I btl! filt•• preu. 


A """" dnaikd di:s<:ription oftb<: lau Srreet Plw rreaunenl process is posenl"" in Seclion 2 of thi.-
SCOPE AND OBJECTIVES 

Thao lNdy iBvolvcd tbo I"oIlowinllCtm~ .. part oflhe cwm.ll "'..::.... and IIInlAl ps _"" utessmml 

and ek<:1nC subnw:1trinj poenm: 

1.3,1 R...itw or IIIllor!511 Pian! Perform""« Inti "'ouer V..g. Ihlt 

Data were obco""",, lTom CCSOll 10 wablisb. bud"", for plan! perf..........., and mefIY _IC II the 

lIk. SU«1 Plant. The buelil>O seeb 10 KpIfIle imp«w.....nts ",Ia!ed Jo pawn IIViDp from those tho! 

resull from noge""UJ . /Tects. IlU<:h .s changes in inn....nt Wiler <lO.1lily. KllO/1Il, .nd 'Ooftkly Cyclel, 

and/or mergy .....Ul changes.. 

• 	 A~~, mi";"","" Ind lNJCimum doily flow. 

• 	 InfhoeD! and rlllll em...... !OII.l1UlpOllllcd ..,bdo (l'SS) and bkM:1Io<troM:.I oxn"" 

dnmnd (DOD, ). 


• 	 Inil"'Ol lnd f'III1 . m,,<nl 10111 kjoldoh! ";troaen (TKN).nd ammonia (Nil,). 

• 	 Em...... diuolved ol<}1\U (DO) COIICeIIIrIllOI1S. 

• 	 Oigcs!cd Iludge YOlumes .... !h TSS and voIl"'" ..,lido (VSS). 

• 	 H;'lorioll.1«ltic"n<rgy -a<. including I .....ilabl.li.......,f·use moOllori"i 

dolO. rwo ~... of u!ility billl and any pOO.... ohanau .!'C.,,~y undertaken or 

COII!emplaled. 


,., ....... So ............." ... T...,_, ",,0' 
C_.. C...,y s.,..... lH..rtn'l 

http:ilabl.li


• 	 Rt«III '''"IY ~ dall for _1«10<: an:0Itft/S, ",01"""" natural 

gas, and f\l,el Oil. 


IJ.2 F.lrmjc Submtitdng 

Coolin....... oub....tennglnd ,nstanlaneous po_r dn.... ""'""",....nU _K tomplctcd to UKSS tbc typkal 

.I«tnc usaSC of IJOme of"thc IarJa mDIOrS (&:Kater than 511orsepower (hp)) It tile Lake Strttt Plant. 

Coabnoous submetcnnglocatioos ......., KI«IOd on the t.,. of" mfortDltion p.toed <iurtQl1 ,d" """'BY

.""it that """ conduI:lOd on April IS, 2OO11JO that the Wser and ..-.. eDffl)'-Ultetlll.vc moi(lQ could be 

metcmI. Instantaneout po..... dn... me.......mtnll _Ie .bo obtained 0fI additional motorI. particularly 

th060: \lU. ~rat.d on • set Kt..dule at I constanl sp«d. 

The cCllltinuolia ,ubmetenlll dall ......., usN to capture diurnal ....... tions in electric demand for major 


pi«<$ oftqlUpmtn~ It ....,1] It ' 0 prt>\ide I rqII"CKtlllti"" sample ofelectric .....U ....SC. includin& 
.Iectric <Ienw>d ..~....melll cycles on and off. The followml dall ......., recorded II each location: 


• 	 Load Factor. 

• 	 Po""" Factor. 

• 	 Ikmand (kW). 

• 	 Uuge (kWb). 

ItlSWllaDeOUIlUbmeIeriq wu conduca<d ......... I one-dly lite visit 00 Mmh 4.2004 and tile dall -.. 

IISCd 10 verify expected me'¥)' demond at tbc facili ty ... _ II .. morUwr changes on demand .. equipment 

is cycled OJ! and off. 

In addition. proceu dall ......., collect~ fOf the duration of tile ,ub....terinl perlod includillj \he following: 


• 	 Inn_ f1own~ 

• Innue... and rUllI.muen' TSS. 

Additionally. I folio ..... ..., .... ofdall wu collect~ .n" the ,ubmo1t1"illll perlod to • ...;fy the folloMol 

plant pnfonnaro:. data: 

..... 51 .... W."....' ..T . ..'_ !"Io., 
cw_•• C."'y !;...... m".... .. 

http:eDffl)'-Ultetlll.vc


• 	 Primary ~m...nt BOO .. trickling 1i1lC'r I (TF I) emuent BOO.. and trickling 

filter 2 (TF 2) em...n! 000,. 


• 	 Pnmaryem...m TKN. Tf" I .mutnt TKN. and Tf" 2 emutnt TKN. 

• 	 Pri ..... ry emuent NIl,. TF I ~mu.m NH,.lnd TF 2 "muent NH,. 

• 	 Secondary doriC", .mlltnt DO and po'Her.lIion tank DO. 

11>cs< additional process data coll«ted w<:'" =<I to correlate energy usage and ptOcn$ pan...::t... 10 

develop ahcmative. for energy saving' as wel1 U CO"",,,,'" the l.ake Street PI.m·, energy pe!formo.oce 10 

Dlher WWTP$ in New YOlk St.te. 

1,J,J Identlfiullon of .:nrrn S.,in!! Op!!!!rIU";li'" Ihough ':9u1pn..nt R~p1au.... nt .. r 

M .... ·llulion 

Energy '""'int< opponunities raulting from ~uipment "",laoement and/or process modifications "'e,. 

identiC,.,.! based nn review oflhe subme1tnng da .... So..... of these opponunities. while they ..... y consume 

"",re energy than existing processes. may llS<),.,rve to ",""",v, tre. tment >t !be ptan~ thereby uving 

o~",'ional doll... in the fadlity's ovenll budgeL 

1.3.4 Idtnfllutlon of Energy Sa"lng_ Op!!!!rlu";tie' IhroUl!h OPt,atlonol Chong.. 

llle subrneteTing data w.... further reviewed to e""l .... te !he ;"",,01 of Ikmand woog"""t the course of the 

day and identify potentill energy saving oppornmitiu tmough load shifting and greater use of real-time 

data in energy-",laled decision ..... king. Load shilling invQh·t1t ohanging the time of use of cenain I~ds to 

reduce the total facility demand during ~ak ~riod$, the goal of wltkb is to reduce demand charges. 

This rq>Ort summarizes the data ~'"lIluation .J>d offe ... 't'Commtoo..tiom for opportunities to reduce energy 

usage. and Ihe",by e,..,gy-",lated costs., at !he We Str«1 Plant. 

ll55-06J ,~ I..... ", ..... w ....... ·.....n ..._.' 1'\0., 
,VY5£IID,j 5,,_n., Ormo•• c...,ys... .. I}[..ri... t 



2.1 

s«.ion 2 


CURRENT AND HISTORICAl. O r ERATlO ....S 


EXISTING TREATMENT PROCESSES 

FIGURE 2·1 presents. schema.ic of.he was,"watc. tre.t""'"t Ind ""lid, handling processes. A bricf 

<kscnption "fthe unit treatmenl processes .hot.,.. currently implemented II the plant i. presentcd below. 

lJ .1 Pr.liminary Tnll....nl 

Prelimil\3ry treltmtnl is accomplished through tlte use of <",","inul,," .nd on Itllted grit chamber. Once 

inn.... nt p..,n througb the ICllted grit chamber. il i. pu~ to primary treatment via three ""'in 

waste"""te, P"mp$. 

Primary treal"",nl i, carried om in three recllngular primary c1arif",rs. Approximalely 40".4 .0 60% of tbe 

toIIl auspendcd ""lids (TSS) IDd 25% 10 35% of the biocltemicil ~ygcn demand (BOD,) are ....""ved 

during primary trI'"tmrnl. St.lled solids Ire pu~ from Ihe link, t" the .1UaOI,i< digest.... 

Aft.. passing through the primary c1arifi.rs, SCC<Indory !Kl tment is carried 0111 through the use "r lwo 

nickling fiI<on""..,.ted in ""nes, where 40%.0 70% of lite ,.moining BOD, is ....""ved, Tht nickling 

fill .... Ire operated in $N~ t" increase: the ammonia removal (nitrif","!;"n) of the wU'ewal...tream. 

All.. passing through the trickling filt.... final clarification is corried ""I in three rectangular secondary 

clOfiliers. n.. ,lndge produced in the sctondary clarifiers i. """Slcd to the lIIII..obi< dig..I.... 

}.1.4 Po<l·M....Uon 

n.. final ...p is ....Iion. carried out in I rectongular ""'I.....tion tank to illOrease lbe .muent dis.soh·cd 

"xygco (DO)eoo,"nl. 

1..1« So,... w...._·" ... T...' ....' PI,. , " CIt...... C...".s..... Dktrirt "' 

http:c1arifi.rs
http:schema.ic




2.1.5 Solld. ll andling 

lbe pnnury sludge IS combined with the .looge from !he secondary clarifiers aM i. proctSsed in a lwo­

stage .na~robic dig..1Jon syslem. lbe .Iudge is ,hen do:w>lrfl'd lIlling. btll fih~, p,<u.oo i, (fuck~ to.n 

orr·,i,. I~ndfill fO!' disposal. 

U IIISTOklCAL ENERGY USAG E AN D UTILIT Y BILLING 

To tStablish hislorical enef8JI ....ge, monthly u~lily bills were obtained from CCSD. lbe billing 

infonnoliM eovered !he followi~ periods: 

• Electric Er>ergy Usage aM Demond: December 2000 .0 NoverrM 2002 

• Nalllrli Gas Usage: JatluaJ")' 2001 to Dttrmbr:r 2002 

Ulility data were summarized and g:ntphical representalions ofavcnge monthly usag'" aM dtnunds were 

developed 10 look for IJcnds in ...... gy usage. Monthly electric: energy usage and dtmand is pre..nlcd in 

FIGURE 2·2. 

When comparing 2001 data with 2002 data, !here is III overall incJease in bollt electric energy dtmancl and 

usage. Electric: e""rgy dtmand inc:ruses by 8% and usage i""reases by 10%. lbe comparisons = 
presenl«! graphlc:ally in FIG URES 2.) and 2-4. The gttlltS. ch1ng. in ~~h panll"ekr oc<:ws in !he 

monlhs of JUDe and July. Tbc:.. wall an unWlual pta!< in infl ...ol flows during these mOJlths in 2002. which 

most likely caused !he inc....., in electric ent18Y demand and ....ge. lbe varul1ions in o1ec1ric .nngy 

dtmand ood usage com:lal~ .0 aIIlVerage inc ••"", in electricilY charg~1 of 8% 

2.3 NATURAL GAS USAGE 

NaNral gas usage pcaks in lhe wimer mo"!Ios due 10 .1 ..... ted heating requirements, aoo is al a minimum in 

lhe summer. lbe relalionship bt,,,,••n IIJlural gas usage .00 average monlhly lempcrarure for !he years 

2001 aoo 2002 is p.....nl~ in FIGURE 2-S. lbe average Icmpcraru .. for 2001 ...... 47.7 degrees 

Fahrenheil ("F) with I 10IlI1 naNnI gas ....ge of 44.816 lherms II I lotal cosl of S33 .332. lbe I verag. 

I'mpcfllrure for 2002 was 48.2"F wilh. 10IlI1 nalllrli g......g. of44,01O lherms al. 101.1 cosl ofS29,223 . 

Allhough tile ....g. WI. ne.,ly the same for ..c~ year. llIe .v....ge cosl per llIerm in 2001 ...... 50.72. while 

il "'as 0I11y SO.66 per therm in 2002. 

TOIlII plant ",,(ural gil ....'e on • $quare foot basi, c.n be tSlimat~ as I bcnclunart pcrfonnonc. 

I"'",mel" for buildi"" healing by dividing the .IU1ual gas ....,. by lbe ...ua~ foot.ge of lhe buildings. 

,., ...... so ..... w."....", Tr...,_,I'1..,l1SS-06J 
i'I,'SeOlM s..._ri. C..... .. <:...'Y_....,,,...... , 
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Based oa I facility square l"00I0,,, of }O.OOO "I. fl. lhe Lou SU.-et Plan! uses III n""", of ;tpproJtmllC:ly 

O.91hmnt f $<I. fl of11lltlnl pi oa III I_I bulL 

lA SUM;\IARV or EN t;RCV COSTS 

A . ununuyofann....1ulililyCOSIS for2001 .nd 2002 is prnentcd ill TABLE 2·1. 

T~bl~ 2_1: Ullllty C6$l SUMM ary/6' 2001 .,.d 2002 

Vou "" '''' 
A,,",,II' Flo... (MO~) ,., •• 

Alnial UA", (kWh) 1.-"90. 130 1.6~.310 

Ek<:1ri<IIy R&lo {SI1t Wh) $0.07. SO.012 

"-''''''' SI09,"" SIlI.l66 

A""",,, UA", (kWh por MOD) '" 700 

A""",,, ColI (SIMCO) S39.99 S}O.S8 

A""""I UIIII' (1lomns) 44.816 «.010 

NaNni Gas Role (S/lhmn) SO.72 SO." 
Annual COSIS S32.)32 $29.223 

A"""8e UA", (d..rms por " " MGD) 

AvtT&Je Cost (SlMGO) $ 17.72 SI2.S I 

T<*l EnrrD' Cos! of Elccaicily and NaNnIl Gas $1 ~1 .S11 SI"'.)'9 

T<*l EnrrD'Cos! per MOD sn.11 SOl." 

1.$ SUMMARV or IIISTOR1CA '" l.OADINGS A''ID EFFLU£NT QUALITY 

Malcolm P'm'. colk<:1I!d and .... Iy.cd tho followln.OFI'ral'onal data from CCSrull for 1100 period 200110 

2003: 

• Flow. 

• BOO,. 

• (TSS). 

• TOIIl Kjeldahl N'IrOtftI(TKN). 

L . ... S.' .... w.........' T....I....I I'I.., 
0."" ' 1 c...,y s..... llb"k. " 



Monlhly pi:"" flow and process da l3. provld.d by ccsm I for 2001 to 2003 ore l3.bul. tM ,n TABLE 2·2. 

Wastewater Paru ... t • • A"~raK' (lOtH To 2003 Data) 

Innuent Plant Flow 6.8 MGD 

Innuent BOD, CODCentration 

Influent BOD, .....ding 

8S.1 m;lL 

4.6291b1day 

Ave"'ge BOD, R.rooval ,,% 
Innuern rss Coneentrarion l00.S mgIL 

Influent TSS .....d,ng 5.4521b1day 

'" A"erage rss R.rooval .
Influent TKN C(>rlO<'1Ilration 16,9 mg.IL 

Influent TKN Loading 928 IMlay 

Av.",se TKN Reroov.1 .'" 
Influent NH, Con<. ntration 8.3 mgIL 

lnfl ...ot NH, .....ding 460 IMlay 

A v ....gc NIl, Rerooval '" 
It ,bould be ".,ted that the ave"'ge re"",val. of TKN and NH, increue during the su"""", roonths (June 

through October). to approxinlately 64% re""",ol for TKN and neorly 70% re"",val for NIl, durinll these 

roonLIIs. 

FIGURE 2-6 ,bow5 the relationship of influ.nt BOD. and rss loadings v.rsus plant flow. Typkally. 

loadings sbould increase witb incr.ased plant nows. Ho_ver. this data set.hoWltMt there Ire periods of 

high flows that correspond with relatively low loadings. llti.trend c<>uld be .nnbuted. in part. 1<1 dilution 

of the influent during tile w.t _.ther conditions d"" 10 the infiltration .nd innow is,u•• in the collection 

system tribul3.ry to the plant. FIGURE 2·7 ",esents the same relationship with TKN and NH•. Ov.",lI. the 

loadings follow simil.,. nends to those SttII with BOO, and rss. 

11Ie a.....gc BOD, and TSS ..."",va\s an! "Pilfoxim,,,dy 90% at the uk S1rttt Plant. WW1l' .muent 

c(>rlO.rn..tions typically ... ng. bttWttn 8 mgIL and 13 m&lL for both plU''''..t..... which is well below the 

discbaIge p<'mUllimit< of2S mgIL for BOD, and:W mglL forTSS. 

11Ie plan! has . !ltasonal limit on NH, disdwgc of 227 Iblday from JUnt through October. The a" .....g • 

• muon! loading for this period i, 136 Ibltlay. with an av ..... ge NH, ..n ... ",..1of neatly 70%, 

lHS-06.l L. k<S1, ... w....... t ... T...t_l P1a.,
", rsnD.<s._ff.., 0........ C..." s..... lH"t1d'1 

http:c(>rlO.rn
http:tribul3.ry
http:influ.nt
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INFLUENT BOD. AND T SS LOADING 
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ELECTRICSU8MF.1"t: IUNG PROGRAM 

3. 1 DESCRlmONOFSU8~I£TERING PROGRAM A/liDSUBMETEft LOCATIONS 

J, I,I !)ns-rlD!ion .,rrry,nw 

Contin""", oubme1ering was coooUCltd dlmulh ; ...lallation of ...bmetm "'ilh continuous r«Ofding 

dcclronio:dallloJ.len (CREDu). COl'llinuoUl JUbmelerinl was used IOCaplure diurnal variations in 

clccuic clICI'I)' demand roo- IMjar piKes ofequipment. .. well IS lO pro~ide • repreocnwive I.Impk of 

dearie coerI)' ..... ge. i""lwi", musurl", clccaic CfICI'IY demand as equipmcnl eyelet; on IIId oil. 

In conjunction "'iIII doe submctm"l propam. daily process dall ......, oollcacd. lbe ...mrnary of pracas 

dall is I'urtMr detailed in Section 4 of"'is rq>Ofl. 

111S1anlallCOllO lubmolCrinl was .Iso ronducled On I'<'JftKnlative pieces ..r ..,.,ipmont, llSually li'Io5e thaI 

opeBlCd It • """,tanl speed lICCOI'din, lO • seI schedule: and drive" by morors notOO II S honcpower (hp) or 

""aler. TAB LE 3· ' summarius 1M IIIOlOfJ ""ale< lIIan 5 hp at the: la•• 511.... ' PI~"C. The subme~ring 

Ind i""t8mlneous n:adings in oonjullC\io.. with wimalCd ope....ling houri wefC tilen used to estimate lOIal 

.ncr&), " ..'" for thc: particular pieces ofequlpmeJII. 

~, ' ,2 SybmIT Lsgljom 

8aMd on • pIam walk-tllroup and u~in. pIaN infortlWio... Iht followinl conI~y.rmlI'dj... 

iUbmttcn wore m.atlcd in \he foIJowinllocali0n5: 

• 	 0... meier II doe pump buildi", - equals COlli u..'" II the L&ke SUCC1 PIAN. 

• 	 Three mel.... on!110 inn...nl pumps. 0 ... on . ach pump moIor - 30 hp. :W hp. 

100 60 hp. 


• 	 One mel...l!he adminislrluion build;n," 

The wbmtItn \OIln illSwlod on lI-brcb 4. W04. ond ~ Ap-iI30. 2004!~~ """"' ''''0Ide(! in IS­

lIIi_ inItrvah. 

m...., 	 ., I ...... 51..... W_"r T...I" ..." PI.." 
N"ISII.IM Sot......... 	 0..-.. c....~ s..... .-11 
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3.2 SUMMARY OF SIT E AUDIT 

• Fhlllize tIle ns' ofopponunilin for energy lmprvy,,,,,,,nll. 

The wbmelOri", locatio,,*, liot«! In S«tiod 3.1.2 ""'"' finaliu:d ... resIIll ohhe .i&uudiL In 8ddilioD.. 

liM ofUisll", equrpmenul the pLo.. .,..;u, """"'" $ hp 01" ~aIOr ...... developed durina \he ,lie survey. As 

shown in TABLE 3·1, \he motors polfnli.o.lly ...io, !he moll enrr,y an: Ibooe ..... !he inn""nt _Wlter 

pumps. lhe nicklin, filter pumps ....d tile post aeration ,,*Unic.1 aen\or. 

l.l SU1<-L\.IAR Y OF CONTll'I'UO US SUB~I£TERING 

"The followi", _lions lumnwil<! !he ",suits from conlinuom .ubmetcrinlloCllv~ic•. ,.... 0~1I enrrgy 

demllnd for the Loke Strttt Plant. as ""'lI'rtd at !he PU'"ll building. Is ohown in "'OURE 3-1. SllnirlCam 

den>atld pc'lkl ""'"' not obscr.o<d in !he dala. 

3 ,),1 InDWnl W.' !fJ!]ItU ful!l!lf 

CQ"II"""", IIIb""'Iers were IMlal1cd on och of llle th ..... «ImllPl .peed Influent Jl'IImpl. which h.o.ve 3O-hp. 

5().hp. and 6()..hp moIon. A GURE )·2 .hows el«tric enrru denund d....in.!he lubl1lderlnl PRl&nm. 

The dall indic& dw !he 5().hp pump WU opm~ on • nearly (:(NIIi_ ~;I. The 3O-hp and 6O-hp 

WlU wen: used .. lal pumps. The ustc of die 3O-bp pump WU pA'valrl!l up WIIIil early April whm !he flo... 

bepn 10 incoasc. As the flow ~, !he ustc of die 6()..hp pump bepn. The I>"mISC elecbic ....... 11 

demand ror die 3O-hp. 5().hp .•nd 6()..hp pumps (when In opffI-lion)'" 23 kW. 34 kW. and 34 kW. 

rupectively. The largesplUs ~ved;o !hecla ... "'ptt'$I'nlt;mes WI !he 6Q.hp pump WI. In operation 

for. pc'riod 10118"< Ih.o.n S minUlQ. The pu..... motof draWl 40 kW to 45 kW when opcntln&- ,.... 5 kW 10 

15 kW $pita an: limrs .......... the pump ...... openIin& ror • period las Ih.o.n 5 minute>. ,.... S<lbtntlt!O' llta 

the 1>"mII" tW ....Iue over I $·minUle illlen"al. 

TABLE ).2 , ummarizes ,"" el«tric energy usolle . nd estimated 001! for Innuenc pump operaliom durlna 

!he .ubmetcri", pc'riod. E.uapolatlnllhe dOli to. full year. il is ntlnult!d ""'I !he \OII.Ilnnllll .lfCUic: 

<"lIffIY -.of!he lon_ pumps is $SS.7$OkWll . ...; ,~ I cor=pondl"l _I 0($42.79). ",tuch II 

lppl"O~lmalely 36'lo of tho lOIIl annual elecbic <!OIl. 

I..oI.c Sl.- w..........-rn......, ......, 

O"-... c..•.,. ,..,....l_ " 

http:0($42.79
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NVSEROA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVAlUATION 
CHEMUNG COUNTY SEWER DISTRICT.1 - lAKE STREET PLANT 

""""" """"'" 
FlGURE 3-1 

PLANT ELECTRIC DEMAND AS 
METERED AT PUMP BUILDING 
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....",.. Eleoctric F".ncrv UP,. (kWb) E>ili .... ted CostO 

AdminisUlui.on Bnilding 4.618 $356 

Tdle 3-1: Summa" ofIll/Iue~1 Pumps duri", Ihe Subm~ltri", P,riDJ 

The equi .... l..t eltctrie ene,&), usage of i"Outnl waslewatu pumping per million gallons (MG) of 

was~WlIl" i, approximately 133 kWhlMG, based on an IV(Cla,c flow of 11.5 MGD during the submele,ing 

,l':l.2 Adm,nlilt!llon Bulkrng 

A continuo", .ubmeter waS installed on t~ main clecllic ftt<! to the tdmini'tnltion building. TIle I..~t 

draws ofcleclric .ne,gy in the administnui.on building an; the lithting aDd nfflCe C<juipment A summary 

afthe $ubmetering data is ~med in RGURE 3-3, TIle peaks in Ikmand appear lOoccur between the 

bour$ of 7:30 am and 4:00 pm, which are the lypical '"l<king hours when the tdminislnti<>n building 

would be occupied. 

TABLE ) .) sumrmrizn the admini,\tJ6on building eloctric enc,&), usage during the iub""'lCring period, 

EllJllpolating the data 10 W full ~.ar, il i. ,",tim.oted thaI the lOIal annual elernic .ne'gy usage of the 

odmin;,mllion building i. 29,(164 kWh. with I corresponding COSt of $2.238, ...lIicb is .pproxim.otely J.9% 

of thc: lOuli "."ual dernic co.L 

Table J .): Summa" of Ih~ Admitwtrtllit", Bulldl", dun", IJoe Suhmmri", ,.,riDJ 

.,. 
• Cost b..... "" '''f2g0 2004 eltclrit _ of $O.07711:Wh 

3-1.3 Primm Cla riforrs 

A C(lntinOOll$ sub""'te, was installed on the el«tric ftt<! to the primary clarifiers to record the elernic 

.nergy nuge of !be sl oogc pumps aDd d,i,·. rrw:cbani'ID$. FIGURE 3-4 presents the data. which shows • 

/("Iati .. ly low ele<:tric energy usage; lhe .,....lgfc demand was !.2 kW . E:<lJlIpolating the data 10 the full 

year. it is estim.oted tMtthe annual electric .ne,gy usage of 1M primary clarifiers would be 10.808 kWh. 

lAbS<..... w ........ , ...Tr-,_tl'lo.,

o.-.""c.... • .,.s...... _It 

http:administnui.on
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FIGURE 3-3 
ISUBMETERtNG . ADMINISTRATION 

BUILDING 
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willi a cost of H32. wIIicll is o.n of R IOUOIIInIIUaI tlcaric COIl. A sUI1UI'W)' or 1M ~ daIa is 

prestoLed in TABLE )4. 

J.on,llon EWtrlr F.-ov Usa,., (kWh) 

1.118 

"."• eo.lwal ... ~ 200IIekctric ... or$O.CI11ItWll 

).4 SUMMARY OF INSTANT""'"EOUS SUDMETE RING 

Imllnta!leOUS po..w dill'" measunmenu were obIainotd from IlIOIO<\ cru,el"l/lln ~ tip a' the plam for 

cquipmc:m tIIIl is titlltf In cotIIimoous lISe or ope!lItcd on a oe. sdledu~. This diu lei _. collected 10 

>airy energy dtll\llnd .. thc floC;lity. as ,",U as 10 moNlOO" t"IIanjes in dtll\lltld as tquipmem is cycled on 

and off. 

lostam.l!leOUS measurt'menu ..~ obtainrd u,i., /lind-held mete"r1. A S<lmmat)' or thc instantaneous 

r..dinf;S is prestnltd In TAIILI, )·5. 

Po ...... 

Tho imIantan<om ~ad;np $how !hal. the lri.:kli/ll mit\" pwnps as wtlJ as the tffi_ atfaIor KroUJll for a 

,itniflC.lm tleclric .....IY dtll\lltld. "",.,. pi«es of tquipmenc ...., ~ on a rontinllOll$ boasis. For 

comparison p<II1><.lKf. tIM: ,nslantaneoul demand valllC.ll were IIICd \() develop lotIl aMua! tlectric t,.,..,.1Y 

""'e<"- TARI..E 3..ti preselllJ an ovnall S<lmmary of IMual el~ic t""rty u..1lt and cos.! for the ~quipmcrn 

"",n,tom! in both !lie rominUOtlS and i",umaneoulSUbmttmng. 

""..., ....ktSO_ w ....... , ...r-, ""-' 
NfSl!mA S ....-1. ao.-o.C..o",s.w... Iliolrid.1 

http:valllC.ll
http:itniflC.lm


Notw York SUlle E'*'9Y R_.eh.nd DevIilopfMnt AuI'-ity 

Municipel W ..I_ater TrMlnMnt Pian! E""9Y E",IUIIlion 


Chemung Counly Sewer Olelric:l'1 - Lake SIreet Pianl 


Tabie 3--41: Eel:1_ of Eiec:tric E.-gy Uuge and eoete'" 


PrIC ... "u MCC LocatIon 
,- If.II....1ed 
o..w Ann...1 I &lI.... ..., 

coo' 

AII~_II~ 

• Enervr '*' ­ ~",.m... ~OIbr_'UOf __00..... _ 

-

en.. _ rod pIoIII '-"01-"'111 Pan. 

'F« ___. lilll ....... -....... ..-lng_~ AII _ _ iftg ....... 1nIOoma1iof1 "..- ~ pIonI"'~. 

• ~<alklg1C>r __"" _ ............ -..:I "'... """ . 

'e-_ "" -.2004 ""'" c11O.017MYh. 

..­F:\P~ ~T_H Page, cI' 

http:R_.eh.nd


3.5 SUi\IMARY or E/Io"flRE SUBMETERING PROGRAM 

FIGURE 3-5 summarius lhe appar(nl (1ec1ric (nt''lY llSage distrlbUliQn amonS the larg.. molOl'S at the 

Lake SU'ee! Plan!. TABLE 3·7 al\O fRSentS lhe correspondin, pe~nlages of '0lI01 (I~<ric Cnt"lY tl!age. 

The figure and labl. show tha.!he I~SI "idrnlirled~ u""' of .....gy al!he planl are !he influenl pumps and 

!lie trickling fill" pumps. Approxinw.ly 24% of!ll. lOW usage i, """()\Imed for .. "other". which would 

invol\/( «juipmenl such .. healing and vtnlil.ling f.ns. lights. solid, de.....!eri"" ond o!her «juipmenl with 

elec1ric moIOIl 10$' than 5.hp thaI were no! ineluded ., pan of thi' ,ubme!ering program. ".... .neillary 

proce<St:S and «juipmenl represenl " higher" ~rnage of !he lotal WWJ1' elecnic .ner&\" usage at smol1(r 

plants when compared 10 I.rger plants. 

FIGURE 3.fi presents !he diSlrlbution ofcslimated .....gy use .mong !he major proc<:ssn al !he plant 

Equipment was grouped imo proc<:&SeS os follows: 

• W ..l...... 1ef Pumping - Influent waStewlllef pumps. 

• fuliminary Tr~lmenl _ A<cra!ed gril bIo.....r. 

• PrimaryT....lmenl - No major enerzy....,rs 00!ed. 

• S«:ondary T ....tmtnl _ Trickling filt.. pumps .nd .m...nl oentor. 

• Plon' W.w PUm,,'"!: _ Plan' _,,,. I'uml' only. 

• Solids Handling _ Primary cI..;r,.. sloxlge pumps 000 .loxIge booster pump. 

• Otbtr _ All other equipment oot lisled abo"". including dewa!erini <'<Iuipmenl. 

W..l ...... tec pumping and secondary lI"atment account fur Ihe largestelcetricalllSe a[ the Lake Sltttl PlanL 

I..... s._ 1I'...""",...TmI1_, ""-,,, 
l_.~C".'Y 5<00... DIslrid f1 

http:Approxinw.ly


CHEMUNG COU~ SEWER DISTRICT.' -l.AI(E STREET PLANT 

FIGURE 3-5 

· In'usnt Pumps (36%) 

. TF Pumping (24%) 

o Eflusnt Aerator (9%) 

o Plant Water Pump (3%) 

. Admin Bldg (2%) 

. Grit Tank Blower (1%) 

• Pnmary Claritiers (,%) 

OOlher (24%) 

NYSEAOA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVAlUATION 
ESTIMATED DISTRIBUTION OF 
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PROCESS PER~'ORMANCE DURING SUB~IETERING 


Pro«ss data "'ne «>11«1«1 during lho conlinllOllS submc!ering progntm. TIICK data ~re compared to 

historical plant data to ""lenni ... if plant oper.ltion and «>l'TCSponding ....rgy u ..ge dwing .ubmctering 

period could be considcr«l typic.l for !be Lak. Sireel PlanL 

4.1 SUMMARV OF PROCESS PERI'()RM ANCE PA RAMETER MONIT ORI NG 

For tho d1.ntioo of lho submtlcring prOgJ1lm, !be following proC"'-S paformonce data were collected: 

• ]nnuenllJld emuent biocbtmic.1 oxygen demand (BOO,). 

• ]nn""nllJld .muenttotol.uspended $Oli'" (TSS). 

• Emuentdis$Olvedoxygen(OOj, 

FIGURE 4_1 sho ..... !be influentlJld planl emuent noD, concentrations dw-ing tbc «IWie of !be 

rubmctering prognm. The BOO, coI>CMtrations wnc measured twice pt, wttk during lbe Subm.l<ring 

program. lofluent BOO, concentratioru; do nat se<:m 10 be highly arr""ted by pl.nl fk>w beyond tbc fact 

thatlbe higbe$1 concentrations ocrurrtd during periods of ttlativtly low flows. FIGURE 4-2 sho .......... 

relationship be'-.,n BOD, loadiog (in po<lIIds ptr day) and influent planl flow. The fk>w typically arrects 

!be loading 10 lbe pl.n~ bul duc 10 0 wide ...riotioo in influent BOD, co""entnuion. d'''' err.elS are oot 

..adily appan:nl in ..... gr:ophical summary. In this .as<'. the infl""nt concentrat;"n has lhe 1."..1arr.d On 

loading_ 'The ~at.st loadings OCCur at rl'lativdy low flows and co~nd to high influent CO""enlT1lt;"o$. 

FIGURES 4-3 lJId 4-4 show tbe 1'$S con<:cntration, and loadings for the inn""nlOnd plantcmuen1. 1'$S 

concentralion< lJId loadings Ippear to follow ttt""" similar to the BOD, co""cnlr-alions and loadings 

rtgarding!be high eon<:enlration, low fk>w, high loading ,el.tion<hip. 

FIGURE 4_5 presents !be 00 concentrations for ..... plaulemuent following the post_ralioo tank. The 

data indicates relalively high 00 conceolnlio"" in Ihc .m..."t!bal appear 10 decrease ovcr time. nu, 

dec..ase al !he cnd ortbe period conesponds to !he """rm ten.,., ..lures assoc:i1led wilh the approach of 

summer. As !he w..t."""ter le...,., ..,u.. inc..ases. the solubililY ofoxygeo dec..ases. 

A follow-up sa...,ling program ",.,conducted from No,-.mber4. 2004thro\lgh No,'ember 17. 2004. TIle 

purpose oflbe sampling ""'" 10 IIltCk daily BOD .. nN. Ind NH, concenlT1llions lhro\lgh the trickling 

filters. Daily co...,...i'e $0"1'1"" Wefe coll""ted from lhe following locations: 

., Lak<Sl_ w......~'...- T....' ...... ' """• 
l._•• c ••• .,._·.. "'>I,I<1.t 
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15,000 '" • InlluemTSS• • Effll.lll'lt TSS 
Average InlluenI Flow,. 11.5 MGO • 

- inlluem Flow 
"'vera~ InlluenI TSS,. 6,411 ibid 

....... rage Effluent TSS,. 1.353 ibid 
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• Primary emuent 

• Trickli"3 (,lter I (fF I)tm~nl. 

• TrickLng fill .... 2 (TF 2)emuent 

F1GURIl4-(i sbows ,be 000, coneenmnion, .. ueh loxa,;on ovenbe SII""ling pt'riod. lbere i. no 

ddinitive rel..io...hip be<Wffn inn ...n' now and BOD, c"""",,ntnrion.•lll>oogh • <pike in the BOD, 

concetll~lion did occur on Novemb<r II. 2001 .. lhe now began 10 decrease. FIGURE 4_7 prestnts the 

BOD, loadings. which do nolseem 10 be affected by the now role. Loading is often dependent upon the 

now rale. bul io Ibis case: 1hc now,.... ..lath·ely steady, ~nging from 6.Cl5 to 7.77 MGD. Tbc ",,,,rage 

BOD, ..moval of1bc tricklinS filters (inlluenl ofTF I 10 emll<1ll ofTF 2) dt\ring the SIImp!ing pt'riod wu 

,,%. 

FIGURES 4·8 and 4_9 show lhe TKN concetltraliollS and loading. for ilIe three sampling locations. Similar 

to the BOD, ~Its. ilIerc arc no ddinilive uends observed. Tbc averase TKN removal of the uickling 

fill ..... (inlluenl ofTF I to .muent ofTF 2)during ilIe sampling period ..... 42%. 

FIGURES 4·lCI and 4-11 pRsettl!he NH, co....nlnltions and loadings. wh~h follnw ucnd5 similar 10 the 

TKN concentrations and loadings. l1Ic average NIl, rcrmval of the trickliog filten {influent ofTF I to 

emuent ofTF 2)during lbesampling period was 60%. 

to addition to the BOD" TKN, aM Nil, sampling, dissolved o~ygen (DO) concentnt;ons wcrr. lttordW 

"'"Cry two bours for I pt'riod oflwo days. lbe sa"1'liog dales were November 9 and 10, 2004. DO 

..adings were taken .1 !be following localions: 

• Pllnt inn ...nl. 

• Secondary tank .m...nt. 

• Plonl .muen1. 

" sumn>aryofDO .o....n"'"io... is presemed in F1GURE4-12 . lbe figure ,bows lhal mu<h of the 

variability of the influ",,' DO COll<<ntrarions is da...,.J>ed oul through lbe final mechanical .eralion Slep. 

l1Ic DO co....ntnti<>R$ of the s«:ondsry darificr cmuenl WC'C abo,,,, 6 oWL. whi<:h is lhe "summer" 

season SPDES emuentlimil. lbe sa""ling ...-u cond""lcd during lhe "wint ...... se..on when DO solubility 

is higher and biological aClivily is 10"·..., SO the ,,,,ul,, m/ly nol be indi • .,i,.., oflbe su",""" conditions. 

La..s.._ W......~I.. T ...,_, PI.., 

0.-0.C".'~ s... ... 01.."" I I 
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,'.000 

- Prmary El1luem
A~ Intluent Flow . 7 MGD - TF 1 Effluent 
Average Plimary EI1Iuen1 BOO•• 1.512 bid - TF 2 EffluenT 
AYeralJl TF 1 Effluent BOO,., 857 ibid 

A~ TF 2 Effluent 800•• 111 bid 
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0 

I ~ 

~ 1,500 6 ~ • 
•0 • 

~ ,' .000 

•"'" 


, 
 , 
11 f7f2.l::1)4 11/1112004 1111312004 11 11512004 11/1112004 11/19J2004""""'" """"" """"" 

~ NYSEAOA MUNICIPAl WASTEWATER TREATMENT PLANT ENERGY EVAlUATION 
FIGURE 4-7 

CHEMUNG COUtflY SEWER DISTRICT'I -lAJ(E STREET PLANT 
ADDITIONAL SAMPUNG· BOO. 
LOAOIMQ v. INfLUENT FLOW 
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Ave..ge Influent Flow. 7 MGD 
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4.2 R.;I,AT10NSH IP BETWEEN PLAl\1' PROCESS DATA AND SUB.'IIETI;RING DATA 

4.2.1 InRurnt W • .rewar .. Purnp. 

11Ie LIke Str«t Pllnt Ius llu-ee 5epmI~e waste",.I.. inn .... nt pu~•. 11Ie du« pump••~ .. follows: 

• Main So""gePwnp I -30 hp. 

• M.rn So",ag. PkIII1' 2- 50 hp. 

• M.in So.....ge Pu~ 3 - 60 bp. 

11Ie PUJl1lS opora'. at 480 volts and .onstanl $peed. Tht: pIIItl>$ .... cycled on .. ne«led based Otl tht level 

ofwastewa' o< in tht ,nfluenl W<1 ",oil. Ek<:tric .nergy Il$Ig. for .a.h pump was ,,,,ordod in 5·rninutc 

im.mllo during !he .ub....t.ring poriod (Ma",h 4, 2004 to April 30. 20(4). 

Totlol.~ d<:mand for tht inn .... nt ...... t.""'I .. pump. is tht Ilgebraic: surn of the enc:rgy demond for 

"".t."..lo< pump. I. 2. and 3. FIGURE 4·13 shows a comparison of the average daily inn...."t flow Ind 

1M totalel",tric eJ><Tgy d<:moDd frorn !he three WI.tcW3trr pumps during the .ub""'trring period. During 

this poriod the flownmged frorn .pfl'o. i ....toly 8 MGD on MI",h 19. 2004 to a pod: ofl6 MGD on April 

13. 2004. 11Ie figUfe ,howl • • trong co~l.ti(1rt between 1<>!lI.l innuent flow and el",tric energy U$.lge 

indicating lhallhe electric ene'KY l1$IIge by the moin ",,,.tc,,,·ator putIlI$ i. d<:p<:ndem Upon flow ",I •. i •., 

the ~'Ier the inn .... nt flow. the ~'!cT the pumps' electric ....rgy uPge. 

A .lurp i....-.ease in lhe 10101 pump cnrrgy U$.lge ""'S obsoved on April 13. 2004, 11Ie in<:~ase COI""l't$pnn<b 

10 I rainf.ll ~nl llul «<ord<:<! "..fly 1.5 ioche1 of roin in I single day. ",.ulting in a .ubslllnlia! inc",a~ 

in influenl wa.!e" "I..- flow. Thi. suggests that wet weather ~ts contribute to signifiuot inc"'ast:$ in 

infl .... nt flow and .ubsequen~y, .I..tric rmrgy U$.lgc by the influe,,1 wa,lcwater PU"1>l. 

4.2.1 Trlskliny I'Ilt'" Pump< 

A total O(IWO SO-hp Iric:kling filter pumps operal. on I conlin"" .. basi•. Each pu~ operales It 0 

CMbtHlOU5 speed with I d<:.ign copacity of9.5 MGD. Since lhe pump. run continuously .1 • constant 

<peed, the ....tantal>eOWl powel" d", ... m'''.I'ure ..... n .. for each pump I re .~mcien' '0 determine ,he """t 

elt.:tric enc:rgy u ... g. over !he entire yeu. 11Ie pun" ope"'tion Ind el"'lIic ....rgy uoag. I~ I10t affec1ed 

by influenl flows or loadings. Based on the inslanlal1COu, data Ind <>perotion ""hedule. 1he estirrot led 

aontlll electtic: .....gy U$.lge is 3n.SS6 kWh. 

L... s._ w ........... Tr..,...., ...." 

o..-.~C_. ry ........ DIo,rid n 
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4.2.3 PO!l_A~rlllo" Malar 

The mechanical .e",lo. used for posHeralion is dn"en by a 20-hp l1lO1or thol " operaled II a constant 

.peed on • ronM",,", bui•. Therefore, 11>0 ,n$lantane,,,.. power draw me••uremonl IS suffre,enl to 

Mlermi",,11>o laW de<-In<: energy O1S>ge O'~' lhe enlire year. Based on lhe ,ns1an13I1C'(1U, data at>d 

~"'Iion ochod..le. 11>0 "'imaled Innual eleclric e""r&Y u..ge is 134.028 kWh. It should be noted 1113111>0 

DO ;n ,he occondory .m""m. prior '0 the root,"e,",;"n tank, ...... o""r 6 mgIL dwina tIH: I dditi"",,1 

"rrqlling conducted In November 2004. Althougb the "'"$OftaJ SPDES limit of6 mgIL eDds in 0c10ber. 

lbe data suuest tll3t It may be wonhwhile 10 monitor the secondary emuent during the SPDES regulated 

period 10 detetmine "'hethe. post.3C1'8tion i. alWl)l$ """....'Y. The SlI"l'ling wu cotklueted during the 

"'wint .... · ..."'" when DO 501ubility i. hIgher and biological activity is lower,"" lhe ....ulrs may not he 

indiclti"" .. fthe 'Utntner conditions. 

4.2 .4 Planl W.t~r Pump 

The plant WIle. pump ,,,,,,,Ii,,,, 1Raled emuent for .... in other protC$SO$ at the plant. The pump is driven 

by. IS-lip motor that operat"" at I constaol spttd OIl a contiOl>01l$ bui•. Therefore. lhe ;nstantallWU!l 

power draw mea,uremeol may he .ufrreitnllo <kt...-ntin< rbe total "Ie<-tric ene'gy O1S>ge over lhe ."Iire 

ye... Based on the illStantaneOllS dall.nd openuion schrdule.lhe ..tim,ued annualelecuic e",,'lY u ..ge i, 

54.049 kWh. 

".2.S Aeraled Gril Tank Blowt r 

The .....t.d gril tank blower ,uppli"" lhe air that aids in sqwaring grit from lhe planl inI1 ..."t. The hlower 

is driven by a 7 ,S_bp motor that ope1'8l<::1 ala COlISlant spttd On • cor";n""... bui., 1lIe.eforc. lhe 

;nstantaDeOU' power draw mea",remenl may he ,ullicitot to dttt:nni"" rbe total electric energy usage over 

the enlire yea •. Based Oft the insllnlancoos dall and operation scheduk . lhe ..timated Innualelectric 

ene.gy u ..ge i. 24.090 kWh. 

4.2.(; 01h~r EqulDmtnl 

Olhe, equip ....nt .t the plant inel"""" 

• Liglrting_ 

• HV AC equipment. 

11 S~ Lob S. ..... W."........ y ...,........... 

NI"SUDA S. b"tnl"1l C ........ C... ,~ s...... tlh . rl .. II 




• Grit colltC"!Qra_ 

• Solid. hondlillg ""uip"",nl_ 

403 SUM;\ IARV OF PROCESS PER.'ORMANCE 

Tho ~y demand "",a.ured., the ..,1tC"!ed ""uipmeol W'iI' corrq>ared 10 the pl'llI process perfonn:\nce 

during the rnoni!Qriog period. Overall, the planl pcrfonrl3nce "'as salisfac1ory: 1Io...."er. the BOD, and TSS 

removal effICiencies "'Cl'3.ged only II 78% ...:I 84%, respc<:Iively (as comp.a.red 10 !be 8S% removII 

requiremen, in 11>0 plane's SPOES penni,). It should be lIO,ed thai !he BOD, and TSS cOn<<'IIlniions 

<'IIIering ,1>0 plam during !he period were ,.lati'~ly low aod influenl flows were relalively high. making il 

more difflculllo a<:hi.v. high ",mo".l efflei"""i.s. All orlbe BOD, and TSS em""nt C""""olntions.od 

loadings were below 11>0 SPOES 3().day "",an cQD<entr1lrion .nd I""ding limits, 

A. previously dis<\lSscd in $oCIion 3, the influent WUlcW'il'" pumps.re the largeslelcctric rnttgy 

consumer 1111>0 facility. The citC"tric encfJ.)' Il$lIgc i, directly related to the influenl flow rale 10 the pl.nt. 

The second hi&he" clcctric """fJ.)' consllfl'ltf"S ""' the trickl ing filter pumps. Thc p~ cum:ntJy operal. 

atl colIS!>nt opecd and operate independent ortl>o inn""nl flow ral •. 

During 11>0 .ub""'tering period. the Lokc SU«I Plant consumed an I"eng. 00,2501 kWh per day. with an 

.v....g. influenl flow or 1l.5 MGO. Thc Slanda.diw electric consumption orlbe major unit pnx<:sus It 

the pl.n~ or ....fJ.)'u..d pel" MG ofwut.watCflreatcd. was 283 kWhlMG. 

The plaot rerrovcd 3.6S3lb1d 1300,_ The .ncrgyuse<l PC' pOUnd orBOO, ,.moved was 0.89 kWhltb 

BOD,. 

., t..", Sir... w.".....'...T ...' ....' PI.., 
"'SUDA Sob..1krl>y: <.......... c .... ys.".. ,.;, ...... , 
""'" 
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ENERGY SAVINGS MEASURES TIIRO UG II CAP ITAL IM PRO VUIEI'oTS 


5.1 CA PITA L IMP ROVEMENT AL T ERNAl'lVES 1'0 RE DUC E ENERGY USAGE AN D COSTS 

5.1.l R"pla"~"~1 or Con'lanl Sp.O<I /1101"1"1 ..·il h Prtrnium t:ffislrnsy Molon 

n.. now waSI"WIII« pumps and lrickling filler pumps ato n>l)Slly original tquipurnl, with 1%2 5,.J>dard 

"lflC~":y moIO". """"':art 0"" 6O-honcpo" .. r (hpj, four SO·hp.•nd ODo 31).hp n>OIO". ~ oflbe 5O-hp 

trickli~g fi lt.r motOllt rarely 0pe",1", but !he «Sl "'~ o~. nudy cominuous basis throughout !he year. One 

of!he SO·hp trickling filler ""'yd. pu~ is a ""... or pu~ and should DOl rtquirc r""I'C~t. n.. 
Nalional Eketrio.1 ManufaollucI"J A$S""ialion (NEMA) has "" fonh a $~ifioalion providing minimum 

"If",~""i", thaI mIlSI be urI 10 Icmt a moIOT ~W<TXY dfioi"nl" Or ·"pr<mium "lflCic""y~. TABLE 5·1 

prownlS standard elf",i.""i.. 0$ well as Iypkal "",mium crr",;'Doi", for !he various hot"S<power molors. 

/II" lor SItt Standard F.msl~nsy 

(hlslinZ /1101,,") 

NUllA P..mI"m Em<l"nsy 

(Proposod MOIO") 

"'." 90.3% 94 .S% 

~Ohp 89.9% 94.3% 

"." 88.]% 936% 

Based OD this e.....l..tion, il may be cost...,tTecl've 10 consider replaceurnl .. a beDofidal, "".rgy.sav;ogs 

5.1.2 Repl • • ,,,,,,,,l or Curn.. , fumps ,.lIh Higher Effi<len<y Pumo< 

n.. -weI "nd·· eff",i.nci .. of the 11tW ......l"wat.r pumps w.,. al50 "'·01..,0<1. In order 10 det.rmine tbe 

P""'" emcie""y. tbe '·wire·I(>-WlII<r" "mci"..:i"l of ,be pumps. and lDOIo,", " ..... nlima'O<I bued on ac\Ua1 

poworllSag<'. flow••nd lotal dynamic hud. n.. '"Wet end" pu~ .m""""y was then estimaled bued on 

!he urasured "wire_l(>-w.I .... ' eff",ic""ics alXll$Sumod n>O''''" ~moi"ncie$. n.. ov ..... 11 ·"';"'-10-"..1....· 

dTk~..:y ""$ de,.rmined 10 be in the "'ng. of65% '0 70% for ".."on and pu~. Based on • motor 

effi<ic..:y 88%, lhe pump effioi.ncy tllIIg.. fTom 74% to nearly 80%. which;' good for ""n..dOR i~ll't$ 

capable ofhalXlling lhe ",lids oonl.nll$5QCi.l.d wilh ....w inn""nL Sir><. lhe o:um:nl pump .moi.DOY;' 

«lati,·dy high. it was delermir><d tha, tbttt "",uld I>Ot be any "norg.y $livings a55QCi.,ed with pump 

repl.cement. 

.



5.1.3 Rtduo.lon ofTrlokll"K .111.. Pumpin2 Ra • ., 

The trickling f,I'.r pun~ curren.ly .,.,.....'" con'lDuous ly ., a cons..m speed. The pumps opera'• •• a ....10 

of9.5 million gallons ptr day (MaO). whkh equ;l1s .he rated capacity of,he plant The now '0 11M: 

Inckling fillm en.cti a 11010' spli!!« .InIC'ur. """ere i, is pumped 10 11M: lOp oflht fill'" for dlStribu.ion. 

Becou.. all now is "ken from .nd returned 10 the now 'phn"" the actual 1tt)"1. rale is equal 10 the 9.S 

Mao now me of the pumps minus ,he ""lui now 10 the box from the primary darifim. 

[n order 10 ~""" electric cDC1'&)' usage. 1»(1 $tuollOl op<:raling S<:<:llOriOS .n: sugg.sted: 

• 	 [n.seriesopera'ion wi.b . 30% lUyde ra", (up 10 a m>ximum nowof9.5 MGO) 

during .he period from JUDe I" Oclober. 


• 	 [n.""....II.1 ope..tion wilh a fllCed 4, 7S MaO now "'te to nch ni<:kling filt., 

from Nov.mber 10 May. 


Series operation in ,he June 10 Ocrobcr period i< maintained iu order 10 ra<;ili13'. ammoN. (NH,) removal 

(nitrifica,ion) in the SCCOIId s!ag•. TIle ittI'd. flIte can he m>intainrd a t 30% by ins.. lling I vari>ble 

froque...y dri...., (VFD) tha. woold pace the 1tt)"le pU~1 based On the innuen, n"w '0 the plant Based 

on the Iv.rag. daily innuen,lIow ra,es and the 30% =)"Ic,!he hydraulic loading'" ,he trickling filt ... 

would n:main in !he range of0.16 gallons per minute per sq~ fOO1 (gpmlfl ') 10 0.4& gpmIfl', ,",'hich i< 

consi<!Onl with ....diogs typically ",,,,,,""ed with high "'Ie ,rickling filleti. 

Parall.l operalion i. recmnm.nded for !he period f,om N"v.mhe, to May li .....he aDlmonia 100ding:< in 

the .muenl .... IlOl limited in the SPDES penni!. lbe VFDscan he ...... 10 maintain ..., n"w ra", of4.7S 

MaO 10 cach "fthe Irlc klingli1l.". It should he DO,ed that the • ....,rag. innueft1 now for the month of 

April is 10,3 MaO. In order for the ni<:kling filtm 10 ~.t .11 n"w during lhi. month. the average now 10 

each would have 10 he i...",.sed 10 S,IS MaO. 

In order 10 dct.nninc the efTecl of the rec)"1e flI' ••nd p.ualld .,.,.lIliol1, the ni<:kling fil.e .. were modeled 

..i"3 lhe Nit;ollli Resear<h CoutICil (NRC) "'1111'10.... whkh we", dc'''loped. based on eXlCIISive olillysis 

ofopelllional reconis from SlOnc "",di. trickling lil!Or plan.. serving military ; ...IIIII.tionl. lbe .qualio... 

estimate both the first and ...:ond . tage "'1I1Oval eflkiendes based on biochemical oxygen dc_od {BOD,) 

100ding. media volo""" and recycle mio. [n order 10 IlSe the NRC equatio .... se,.... ll$$orrc>.ionl wer. 
mad" 

21S~ Lalo;ts...... W."....' ..T... '_' P,.., 
IiYSEIIDA ~n.., a....... c....,. s....... D,..rI« I, 
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• 	 BOD, r~""""•.llhtough !he pIimaJ}' darifim "'nl\~ from 15% 10).0%. The 

val~s we", bl$C<l On lhc oYerflow one 10 the primary darifim .. well .s !he 

,elal;vely low influent BOD, concenmuiolU. 


• 	 For sones opef1lllon, ,he ~aku4ted re"""val effickocy ror lhc s«ond ...gt 

trI~khng lilte' (TF 2) "'O. rtduced by I f.ctor ofO.~ lO 0.6 d"" to lhc lIck ohn 

inlermediatt clarificOlion .tep IS well .. !he rellli"ely low influtnt BOD, 

conctntrations. The reduction ractor ,,'Os baKd on oclllal re"""val effoeiooci .. 

"",••klted II !he Lakt Street Plant. 


Aven>gt monthly influtnt flow and influent BOD, CO""tottabOn! were uoed 10 delermine !he remcwil 

officie",,;.. (0' ...~h """nih of!he: yt:1lj, The rn::>del ,,'O, $COl up to ",timato re"""vlls uncle, !he CW'I"C'n1. 

optl'lling condi';"'" ;\$ ...011 as both st~s opef1llion with 30% ,«yde flow and parallel optf1llion. The 

..,imated BOD, conoontnliollS (0' the em...n, ofTF 2 W>de, series op<"'lion wt'C !hen compared to !he 

"",asured BOD, concentnlions in lhc pl ...1em"ent, A lirnillljco~ ....s made based on !he 

trickling Ill,t, om""m onder paralld opt"'lion. A summary o( Ibt da.. and modtling ,<"Suit. is p.....nttd 

in TABLES-2. 

Month "~ 
(MG D) 

Cooue'.ltlons (nlg/L) 

Musu,ed AvuIgt Modtled Trick/lnl Filte. Effluont 

Influonl ROD, Emutnl 80D, 

Cumn! 

OrenUon 

Modllled 

Operation' 

"" '.8 109.9 ]2.0 ] 2.2 1f.7 

,,' " 11M ] 1.0 U.4 16.U 

M. U 14.0 12.0 ,., IU.S 

A~ 10.3 48.3 '.6 86 " 
,~ 

M., 8' ., 65.8 

S8.8 
"•., ... 

" 
" 
H•.,,., 6.3 n., "• H•., ,.•A • • 6' 87.~ .,•.,'" " 102.S •., 10.3 11.4 

"" 
N~ ",., 95.2 

98.8 10.5 

'.8 ., 10,0 

11.4 

Ott " 87.3 10.8 ••• 11.8 

"­'Modified op«a!io<I. in pot1lI l<1 indicaled by nalks (No~ through M.y~ In.me. opom, ..... lUI>< Ihrough 
~~. 

As silo"" in !he tlble. lhc rn::>dele<l TF 2 emllCTli co""cnlnlions were very dose to !he measured BOD, 

co""onlr.itiOIl$ in the plant ~mutDL The 30% ,,,,,)de flow caused !he: TF 2 ~m ...nl coroccltlnllions to 

I..... 51.... w ....... ~,,, Tr..,...., ",0' 

0....... C."'y s.w.. ""''''', 11 



incre."" by an .........ge of0 .6 milligrams pn I".. (mgfL). l1Ic parallel operation caused Ibe Inokling filler 

emUCnl roncealnlions to inc.ease by lfI .,·eroge of 1.6 mvL All BOD, cone.alnlians lIl' w<!"ll btlow the 

SPDES pennl1 10-day antltzn<tic mean «,ncenlnUolI of25 n'8iL l1Ic nlaxunum emuen. l(>Odong of?87 

pounds per day (Ib/day) accwnng m February i. "",II btlow !be JO-day mN'" hmil of 1.981 Ib/day. 

l1Icrdor•. in ~rms of.m...."' Jo.oding and conecnlnlion hruits, the elimination of recycle is I v,able 

oplion. l1Ic penni. olso .lale. thaI I remov.1 .ffici.ncy of 85% mu51 bt maiola'"",, through the piant. 

Bued on acNaI dala. the ,emoval .ffie;'ncit"$ ur><kr current Opcr-u ion can drop btlow Ibis vol .... in wtl 

..... alher monllts ....ilb high nows .nd diluled mfluent (Iuch IS March .nd April). Although hosed On the 

modeUng results the Illemalive operations could mainlain a removal effICiency of85% (or both month>, 

this may not bt the case in ..allif. as Ik model predkts the ..me: (or current condition$. However, the 

differet>C<: in the model_predicted perform,,"ce is negligible. and it is likely W! the modified Opcr;uions 

will =ull in the same level of performance as lhe current conditions. Additional seasonal 'esting of the 

trickling filter emu.nt will bt oettSSllry '0 verify performat>C<:. If the modir..d operations result in furt .... r 

reduclion of re"",m emciency during w<l ""elIlber mo1\1hs. then there may be some ad...n ... ge '0 

maintaining exi..ing operations dwing ilie$e months. Bolb!be reduction in recycle I10ws f,om June to 

Octobe1 and parallel operation from NO"ember '0 May .hould meeI the !fulmen! level. required and 

reduce electric et>C1"JY usage. 

~,1.4 ~:m ....n t M r<:b l n lral "'erat!!{ Conlrol 

Se<:ondory .mu<:ot is .e..ted prior to d ischarge from the plant Aeration is a«0"l'li.ht<j through tbe use 

nfo ",.dunio.1 aerator. HiS10rieal emueol dissolved oxygen (00) ooocen1nt;"ns ."e"'g. at 

Ip]l,oximately 9.4 mgIL Aooording to the SPDES permit. the emuent DO is sell$Onally reJl,lll..ed. l1Ic 

permit $tate. WI the emuent DO """t be: " ..... than 6 mgIl.. betwe.n the months of Jnne and O:tO«r. 

l1Ic average emuent DO or9 .4 mgfL is sub..ant;"lIy blgber than tbls limit. l1Ic ......g••m .... nl 00 

"""""nlnltio"" an:: very clnsc to sa\1lrat;"n and it i. expected tha! a good deal o( electrio energy is used DO 

lIJUICCCSSa'Y mixing. A el kulltion orthe ""Iui.ed 00 loading was performed based "" the aw..g. 

"'."ewater now rale and the dirre",nee betwttD • conscrvluiw DO concentration (Dr the se,,,,,>dory 

emuenl coming iolD the posl_oeralion lank and the permi~d I...·el required for the emuon!. Allbough the 

..mpling dlla ,ooiool"" ,hal tbe 00 of the wastewater on!Cri1l.!! tk POsl~r;llion tan!: was at o. above 6 

m&lL ,n Nove!rber. an inle' volue of 2 m&lLwas assumed for this .,·,Inalioo in ord.. to provide sufficient 

o~ygen .upply du,ing warm weather. l1Ic diffttence in CODO<ntration i. 4.1) mglL and based on an average 

flow rate of6.8 MGD. this corresponds to an oxygen (0,) I""ding requir.ment of23O IbJd. Based on thi • 

• v,lna.;on. il would appear ,hal the ourren' mixer docs no! ntt<110 ope"'t<: .. full capacity at all time.. and 

opporturIity exist> for rum-down during period.<! o( 10""" o~ygen r~ui~menu. 

I.... St_ w......·" ... T,..,_, PI••, 
0._•• e...". _ ... Dt ..rt"" 



S. I.5 EmlM'nt MfSUOla,1Awtor Rtp\lC'tIDSl' 

A fif>e bubble diff-.er 5~5tem was considered Ii I nI()1'e efficie m • ..,lIion melbod 10 I'q)IIICe the CW'Rn( 

em...nt n1('<;haniI;l l ~rlt/)I'. The following parvne1en were uoed to size the system: 

(O.) MCO 

,.. 
'm.,.....• Blower EfflCienc~ 

Based "" ~ parametcrtlnd the ~iY!: II.s umplKm Wt the i,*, 00 10 the final ~tioo $It]> is 2 

m&fLllOIIl orQ2cuM: feet per miDUte (efm) ~ be requim:110 maintain the ,m",,~ 00 

"","'lbation aboY!: the permie dftshold for Iht em~ year. In order ro llCllie", and maintain Iht dtsim:l 

110_. the blower would be .....ipped with. IS·hp moIOi'. 

5.2 ESTIMATE 01' ENERGY USAGE, DE:MAND. AND cosr SAVINGS 

5~ 1 RrpllC'tmrp' orConsl. pl Som! Moton ...lIh "peru "tlkknl Motga 

TABLE S·llU!lllllll'ius the CWinII and .......", tnti'IY _ and cnst ..viDp auocil!tel witb lIpCI'Iding the 

""""" Oil ",!fcc pumpin, .....ipmmL By rq>Ixiol the IIfFOl motors "icb premium effociency 1OOIDB. it 

is estill\l!tel ilia! .ppro~imately S1,324 kilow.ml per hour (kWh) of elcclric 'r>tflY _ win be g,'ed each 

Y...... ~pondi'" to In annUli cost gvinp of$).952. 

S.U ReducI Ng gCTdckllQl FUlfr PumPin. 8 . ln 

Enrr&Y ..vinp ",..!tel 10 rcducin, cricklillt fillft' pumpillt rltu ~ ••'Il1Wl(! ~ on the ......,'" 

avenge flow raleS .nd lWOCiated e!earic: eneo-IY -te. The curren! rtCycle pu"",," ~ Ii • COfIiWII 

rate of9.5 MCiD ..... ,I«cric eroeI'IY o:!emand of29. I kiloWl,D$ (kW). yieldi .... IOtIlllUlual cl«cric 

ene!iY I>Sage of ~4.916 kWh per pump for I !<)4J.1 o f SQ9.832 kWh. The "wire-IOoWl,t.... effICiency of tbe 

c:um:m pumps is .ppro~lma!.ly 77%. In order to \ktermif>e IMool cla:tric ener", Avingl ..para!C 

estimateS "'l:t'e made based on the fillt< operation in ",ri", wiLh • 3O'l> recycle rite and in paralleL. The 

I~ infl ...", flow !IIi! from Juoe 10 October was 6.1 MOD. Addin& I 3O'l> recycle yieLds . crickli", 

fillel' flow rate of1.0 MOO. BIICd on I pump cfflCie..:y of 72'11 • 8.0 MOD. the I......,., electric enettY 

dm>arId for caoh pllnIfI ;., appnuimately 24.• kW. cquatinJ 10 .. I......,., el«lric tllCfJ)' demand reduction 

.. ut.s..... w-..... THo....' I'\a&, 
C-..c.." s...... Diltrln ' I 
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of 4.1 kW per pump. for • local el«:tric ~roo:'rgy rkmand rWlII;lion on.4 kW. Thil reduclion =pondllO 

an elearlc enerl)' ....ge ,","viol' of).l,S I? kWl1. which eq....tes 10 a 5USOILlI alii uviop ofS2.651. In 

order 10 I*'C tho: I"CIt)CIe pumps ";111 no.... a VFO WOIIkI ill.... 10 be ~Iod 00 _h of tho: two opmolin& 

p.I""," .. wrU .. tho: su.neI·bjI pump.. Parallel operalioot lOOuld eff<'CIi\"t"ty CUI tho: dearJ; erotrD' dtmand 

of"""" pump io half. ~ti"l 10 In clccuic C1ICfIY dtmanel IIvillp of29.1 kW from Nowntbef 10 May. 

This r\!dlll;1l011 wrmpood. 10 an et~ eroo:"gy ....F ..vtnp of 148.061 ~Wh. "hich equotu 10 • 

sea~1 COIl IIvinp ofSll.40I . A .umnwyoftho: IIvinp;1 prc$Cn~ in TABU!j-4 . 

. 
TF PUmp Opmolln& ConcIftlon A ........ I ElKcrk EM'V U..I" 

(kWh) 

AIllI.... 1 ElKcrk Case­

lUiuin, _ COIUl.3nl Speed $09.832 $39.n1 

ProposaI - Series Operalioo 179.194 $13.798 

I"topowd - f'lnlIel Operat"" 

EslimalCd Sa"'np 

,...., 
112,Sn 

$11.401 

$14.os9 

,-
Bued 00 tho: rnodtl-predic\ed removil efficiencies. ful l-SClle Icstin, duri", Marcil and April ;s 

~_ndfd1O~ ...htthcr tbo plant can maimin H. BOD, removal efflCiencies";th die 

propo5f:d modifK"abons.. 

5.2.3 Em utnl Mtch. nkJl Asalpr CO!!Irol 

In order to Qli....tc the ~ired erotrD' c.<pmdin.-e of !hoi miu.... typical lUI book f""Dr oD III 0, per 

Iuoepov.w hour ( ....IIr) "'*' '*Sed. This f__ \bat llbs of 0, caD be wpplicd to a liquid wei", 

per ....1Ir of mi~inl. Based 011 III ifllfc 00 f;.'OCI<<'1IIntion of2 mefL. an ......1" of2JO III OI<by is 

required. In orda \0 supply I~ required 00. 11 hp-hr is required on • daily basis. ,,"hleh corresponds 10 

21.962 IIp-hr per ~n. Conv<:"in, tJw. VII"" 10 electric enerl)' usage inellellos IIIaI 20.85 I kWh ofelectric 

UIIet$l' lhould be rcquired on an ........1....,L Cunmtly. I I0Il.1 o f 1 34.028 kWll il '*Sed for post·ltntion 

purposocs. IUccuti"l !Iw an .... CUI o f 113.ln kWh II uled on III ann.... 1 bu;s. BIICd on In .venae 

tlccuic t!!tfJ)' price ofSO.DnIkWh. tho: ucess enerl)' ""F of 11 3.1 n kWlt ~ 10 ;lJI ....fnI 

$8.7IS per ~n 10 ~nn.cccsoarily ele""tc 00 to curKnI 1e.,,11. The insu.l1l1ion of. tontinuous 00 probe 

with. VFD 10 <"<)ntrol the em""nl mechlnicl.llefator WOUld allow j)el\C1 control of the ~mutnl DO 

"","ntr&tion. An added benefit of I OOfIt;nUOUl 00 probe ;s the redOClion of 1I\I.II.1!ours r~quired to lake 

1IWI.w OOradinp.. A s.wnmary oflM""np;s pouenICd in TABU! ,.,. 

""..., !.aU 51_ W...."'t... T...t_ \'Ian! 
a..-.. c...!J' s......I_'INl'St 'RDA "-'-"~Mt: 



, o>e,.,~/Us 

....mlOt Oprntl", Condition ....""...1 EIedrlo: EMrV V..1t (kWill Annual Elioctrk Colt· 
E1;"li", _ COftlWII Speed 1)4.028 $JOJ20 

Proposed _ v"'bIe Spetd ,..." SI.605 

Estimated SIovinp 11l.ln $8.115 

NOI.: 
"Coso !wed on '-' 21l()4 el<Ctric .... ofSO.onllcWl\ 

5.M Emutnl Nrcb! n!ra! AcnlQ[ R!pImmeQ! 

Bastd on !he act..., horwpolflW rtqUil'\'mtJllS 10 achit~ the desil" airflow rak. lilt blower II"O>IOf ...auld 

• •• 11 In .,en,. demaod 00 kW. BIMd On ,1>0 clU'Km m«l\anical aooralion "YMc m demand nf IS .) kW•• 

demand rtduaion of 8.3 kW cook! be IttOmplislled by "wil<:hing 10 • fine bubble ~Iion lyslCm. Willi 

year-1O\Uld opemion die \k1lWId rtduaion resulu in an ann ... 1.Iearic mtrl)' IOUCC g"jllP of 12.701 

kWh. wIIicb tq...ta 10 .$j.:l99 prT)Uf. A lummM'Y or ihI: loavinlS is presemcd in TABLE 5-6. 

R. "'co"'~'" 
MnlOt Optnli", Condition 

Exillinl - "'.dwuul 

A"".... I [I«trk EMIlJ' Vue<' (kWh)

,,."" 
Aan...t [!«Irk COlt­

$10.320 

Proposed _ Fino Bubble 61.320 $4,721 

E&timated Slvinp 72.701 $5.599 

N<>It: 

"Coso booed "" ........ ZOO4 cltaric ... of SO.onIl:W11 


5.3 FsrlMA TE 0)' CAPITAL COST AND SIMPLE PA VBACIC 

S.l! R, PlastllKnl or Comyo! Spttd I'M !O" ..j"" [May Ertlcltnl M Olon 

TAB LE $·7 preso:nts lbe tapilll COIl usocil ,ed will, ""plleinl''''' .. lcclcd •• i5linl moWn liSied in 

TABLE $·2 wiIIIl"mium effociency wpm.. The probIble OOSI 10 change OUllhc u illi", moton is 

appro.imllCly S30.200. IO'tIich mullS in In cscillllllCd plyblck or 7.6 yean. 

SnU 8 fdJK1!on gf TrkI!l!!!I tll!sr PummPI 8 . !n 

TAB LE $·8 presents "'" oapillJ OOSI wociau>d with 11'I51111i", VFDs on \be IrickJi", riller IIIOI()n 10 red..:c 

l"J"'I'inc raw::s. .ond lbtrdIy ekctric C'otfJY U<qI!. The probable OOSI fur irw.allinc VFDs is oppro<irnalcly 

S32.JOO, .....id\ ra<llll in ... IWllIIIlCd paybad pmod of.U yean. 

., LogS...... W............ T ...'-'oIPlaa' 
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UJ Em llUll Moog! AW lor Coetrg! 

TAB LE 5-9 prUCnu IIIe capita! 00$1 associalN wilh Inllallilli I VfD on the .muent 1oe"lIor motor. The: 

prtlbable COM (or inn1nilli !he VfD is appro.imall:ly S lJ.lOO. with an et-limalN payNck ptriod of ].5 

,..,. 
S,M Emlltnl Mttbepg l AWlor RroItrtmtot 

TABLE S·!O ~nu the capita! 00$1 associ.to<! wilh oompltIC rq>lacemeN of !he .muem mecbanicll 

..,.1<1. willi I IleW fille bubble diffU$ion sy"em. The: probf.ble C<»I for inslalli lli !he system i. 

Ippm. imale ly SSOJOO. with an e$limato<! payback ptriod of 14.1 yean. 

Lake So.... w........ tr -rr....... !'lao, 
a...... Cou• • , s..... '""""'" I I 
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ENERGV SAVING M£Alil!iU:S T IlROtiGH OPERATION MOOn1 CATIONS 

TypicaJly. major opeRlion.tJ cllances m.! tall ~ mIOdoe 10 mj""" <'ntI'IY ".age on: Jo.d .....,It,.... "'_ 
.tII.inl. and paler use of real-lime datil.. fnet'cy·rcialtd decision makinl. Load ,biflin, is me practice 

of~h.nllnllhe . Ime of usc ofcenaln "'III> lU fed...:" ~'" ....... , r",,; lj,y ~"'f&y <l<manol dillin, PO" "" ....."" 

ptriodl. Prak lhaving is ,he prIClice of displncbinl on·,ite VJll.'1';llin& ",scI< 10 ~...,e ~nden<:e on the 

arid durin, ptalc ""mand periods. The i~lsed use of rul-time datll by the in....llalioll of JlffiNnem 

wbmtlm and ~ monilOrinJ of 'i",if'::I'" e....CY.using ~ipmenl Cln wi" the f.cll~y in mIIki", 

ioformtd cl«isiom ..,pAlin, cncru IWII" and orter .ILemlti .... 10 ~ t1Ieff,)I "".,. 

I. ' 11M SbjOja 

Totil f..:ility e~ nI<1"£)' demand ..... 'tcOided d"";lIJ the ..,I>meicfin& pmoo 1\ the Like SUM P1am. 

FlQURE 6-1 pre:!tnD typical daily eJcctric merl)' dell\lnd curves for the ~I (",,'Ii,y cleclric cncru 

<l<"",nd as -...:11 as the thm: main WI!leWlItt inn"""1 pumps. The r,gure .bows thaI ,her. Is • limil<'d 

amount of n"", ...tion in dcmaod Ihmu&hOullM dlY. The ovenll ""rnand is dr,,,,,n by ,he influem flow 

fl••• which can not be controlled by the plant. Shu lhe fllCilily mul l be opttaltd on • Z4 hours P"f doy. 

lC"",n days P"f week """",,ule. il is Vft')' unli~l)' tIIIl an)' Opportunilies for load shiflilll _Id be 

'''''ilable. 

6.1 ru t S....;III 

I'gk w¥i", mm 10 the pncIicc of mj""ina dt"",nd d",i", peU: dtmand periods by ulilll _.lle 

IOfImlinn Capllbililit$. Put .....lnl oppor1WIiliet throop capiuJ l"""""",mems is discUSlCd in Section S. 

A poII'nlial do""""i<\e II> ."...i1C IOfImllon il the n:quiremenl for Ii, penniu. A&e"Cla. luch IS the New 

Y(lfk Stalt Drpanmem of En>'ironmenlal Conservotlon (NYSDEC) and 1~ Uniltd SIAIH En¥iroomontol 

l'roIoctlon Age ,,"), ( lJSEPA) "'quire Ii, pennil1 ing for goncr ..ing syl~nu. A facil ily using' get>mtor (If 

non..,mergencies.•""h IS peak ,flaving _Id be required II> lubmlt • SllIdy quamifyl"l the emisslo", of 

IlOl only the scnc,,"or. bulall lySloms. luch as bnilen., h<'~I"I. "'~ .. oll/'Jtfldy on·oite. In Ihil .'Ie. the 

emiuions in"","""Y _Id be panoh NVSOEC Pan 201 permitting prootiI. ToLIl emil$ions _Id IlOl 

be ....._IU ~,-=I c....,;~ ",,,,,I> &J>J .... ho:llily .... ......,k. _Id lOUd "'conform ....... lif penNL 

Diesel or ..."nl ps pn~ gcntnInI"I willt • mulmum """,lwIical ........... "Iina or kif IIwt 400 brake 

honepowa- would be enmpl. 

., Uk< Sit«< W............ Troo......11'lM1 
o..-..c..."s...... Ilbtti<lII 
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". - TOIaI EIeetric: oem.nd 

- 6O-hp WUlew~I1" Pump Electric Demand 

- 5G-hp WaSlewater Pump EIeetric Demand 
~ 100 

- 3O-hp Wastewater Pump Elee1rie Oemand
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FIGURE $o tNVSERDA MUNICIPAL WASTEWATER TAEATMEKT PLANT ENERGY EVALUATION 
TYPICAl OAlLY ELECTRIC DEMANO ICHEMUNG COUNTY seWER DISTRICT 11 • lAKE STREET PlANT 
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1Iea_ the UkSlrut 1"1.. cwtmIly docs n()I hi..., I aennuor.and imallalioa mll"ncruordocs III)( 

offer I rusonablt po.ybKk (as deuoiled ill Section 8). ptak shovi"l opponunitir:s ~ noc_idtmIlOr 

Ibis f.,;ilicy. 

6.J ScJWf\&1 Us oflbr EmlKnl M eshlng l ArOt9[ 

Ill«uie tntrl)' ..vings CO\Ild be rnlilN by ~movina!hoc ernuem oentO)( from iefvitt be!ween the months 

of No...,mber and MIY. Ho...evn. the plln! naff has 'nolie.ted thai shull ins off the tenlOf may cause lOme 

IOlid, drpooilion in !be oemion Wlk. This roncem may be Iddresscd by the oa:asional removal of any 

..rutd 101m. whicb wuld be aa:<Ifr4>l,sbed willi I _!RId. II is llIlicip.ncd thai 00Ii<b deposillon 

&hould be minimll siaa: the _Sle_~ mlCri", the .....l .aenlion WIt ;. oomi", from IlIc much lot.,. 
aea:>ndary clarif'1tfS. 

Rtmovi", the cmum! ..mor from >«Vioo ror the period from November 10 May wuld poIen!ioIly $I"" 

n.800 kWh in ele<:1ric enerl)' usaSC. whieh eqUl!eS 10 15.991. The ...ocialcd clcclric: m«JY demand 

rcdUClIon """'kI be 15.3 kW. 

6.i Ihdraulk Moc!'tkJlktn o[IM f low Spllu uS!rvrtllR 

A prelimi....,. hydraulic eVIIlUl!ion of Ihe flo.... 591'11" ",OCH« ..cas conducted .os J*l of Ihis ..udy. The 

ek!aric C1ICtJJ' ....., of I punp ;,. dimlly ~lattd 10 Ihe IUUOI dyN.mic bead ap.M>u wbich i. must be 

pumped. The CWrt1IIIOI.lI dynamic: ""ad .. tbe triekJi", fillm; is ! B fttl. hilial!be _« 1e",,1 wililin 

the IInw 'PIitItr $Iru<IIIfe ~ I't'<Iuce !be lOW bead and s~y rcdl><e cloctric!'ntrcy usaae by !he 

pump. C",,",nlly ""...",«.!be liquid (levallo. ",illli. !be IIn.... 'PIi~ i. haded "" 1Il10 !be d~ 

pipilll o f Ihe uickling f'd~ and Iny funher eleVtiioft WO<Ild ""lin 10 flood the filltQ. ~fonI. bast'd 

!lfI lIIis eVIII...cion. Iho:re ..., no poICmill COM $I~inp .os.oc:ilccd with modify;nlcbe hydnouljq of the IInw 

.plicl« $lnIClure. 

LohSl_ w........,trTfN1....., Plaol 
0..-•• c..•• , s...... lIborlct ' I 
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ENERG Y SAVING MEASUR ES nIROUGIII.IGIITING/HVAC MODIFICATIONS 

Tho: Ukc StrecI PllfII is compris.ed orappnnimltcly len buildiDp and one conncainl tunnel. M""h of the 

prt.M;QS ~uip.......t is located below cr-Ic. Tho: odminiSlrltlon building is oa:upitd from 6:00 am thn')u&h 

4 .00 ~'" Mu • ..Joy thru Friday by ofl'"lCC ....If. n...lr\I<k pro",. ""lIdi., Jl' l (I"'mp ''''ion) lAd buildi",'3 

l llllintclll""" building) ore occupied 24 hcw1 per day seve" days pcr week by "",int......o or IlborJlOI}' 

SlIoff. 

7. 1 I.IGHTINGlH VAC MO DIFICATIONS TO REDUC E ENERGY USAG E.41\'O COSTS 

In onitr 10 e,,*,- pr:UtIlial ......1.)' IIMI'I' mlllClioIII throuJh I~Joe modirnlioftl. • ~y of 

the ui!li", l;plll ...... HV Joe uniu .... ~. 

7, 1,1 Uxb!!DI! 

Tho: 11",linl in It.. adminislCItion bYildin, <;<lRslsl& of 43114 T ·12 ' ........!.mp ma'....'ic: ball.~t fi.I ... ". Tho: 

11&I'li", in t~ b'IICk and mainle",u",e .hops both consist ur 31 2SO-wau high in!eMily dischlo,V (IlIO) 

fi~LWQ. The boiler room and chlorine buildin,are equippN with 12 1000wall ;""",,dacflu bulbf.1bQc 

r.lton:s are all relatively inefficient and cuuld benefit from • rflrofiL 

7, 1.2 UYAC 

• MminiSlr.l.lion build in&. 

• Chlori... \>IIildio&. 

• Pump buiklin&-

Tk primary low,,,, s)'SICm for !hie Idminislration buikli .. is • 2llDJO.OTUH lodIinvar hoi WIller boiler, 

""ich uses ....IIAI ps and _!hie peri_ basct>oanIlin-tube, Airronditioni", is IIOCOmf)lishod by 

means of••in&Jc Trant: rooflOp air-llandli", ~nit ...i1.ll .ilI tons of direct e~cllan", (DX) 0001.... There is 

,., l..ko S' .... w_ ,.., Tt..,_, ....., 
CM.... c....,s.....IIbtrkI It 
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c- 'I..bp ahaust fan serviQ& lito! IaViIOriQ. Tho wck $hop ara 10 lito! Jar of IIIe 8dminlumioll buildm, 

is "ured only by ovatw:.l radiuol brat and Iw c- \4-bp exhaust f ..... Tho...-crMad radian! heal un~ is 

r..,1f/d by IWunl pl. BodI of Ihtse buiklmp \II\'fe built in 1997 and all HVAC ~ipmcnl is in JOOd 

condition. 

MQlnu""nc~ S hup 

The", are I..., lnuoll Tra... ""iJinl·hWII p5-fircd ~atin, uniu. n.e.e units m 40.000 BTUH uch. "'til' 

manufllCtured in 1997. and ""ve 1\0 mccluonical defccu. 

n..re..., CWTenlIy t"O S_kW ~Iectrio nbinrl ~aten in the chlorine build;n... At the time of the sill' visit. 

the tI-omoomI -. 1\01 ""in, proprrly. I),ri", IIIe ,ill' $W"YCy. the unit ... t point wu 40 !leV- buI the 

room tcmpenotl« was 60 cit,,"",",. l "boe units lhould be COII!IidcmI for "'!fOfium, '.O'il~ mo.u/fK'itRl ps. 

fi,ed equil' .... nl. 

P ..... p S .. iIJi", 

HoI ...lCfcabi ..... ~aters. supplied by. Weil Mclain 2.soo- MBH du..tl·f(ltl boiln". ~at the pump build,,,, 

and the "'.....indtr orllle heared build in" on ,ile. The boiln" opa;ut$ on boIh BatUral pi and dil"'ll'r pl. 

Thilllllit is only sevaal ~an old and is In JOOd rondirion. 

7.l F..sTlltlATE OF ENERGY USAGE, DEMA/'ro1>. AND COST SAVlSGS 
• 

1.1.1 Lllhllill 

It il recommeodtd thai the ligbEiR' fixt""'" be "'placed with 2:<4 T-8 elcc!fOnic ballasl fi~tur<:l. In lhe 

adminislntion buildin, tho fixt""", CAR be replaced one for 0 .... In tho nuoimenance mas the fix!""", 

lhould also be replaced one for INIC but usin, six lamp fh!IU"es as oppos«I to t"Olamp fi.t""". for every 

t"O irocandesctlll bulbs. one t .....1amp 2Jt4 T..s fiature lhould be il>$"'!~. Tho o.-enll electric: mrru 

.....'" red"",,,,,, ;. ....timMcd 10 ~ lO.92:1 kWh pe< r-. ~"'11 '" an ...........vinp of 12.16.'1. 

,., I..t..o s, ..... w......,.. T..._, I'\an, 
~.I <;"Ol, s.w..- lJhIJkI .1 



7,U """C 

The majorilY or lhe BV AC equipment is ... lllively new and in good condilion. whh liM: ncrption of liM: 

chlorine buildin&- The 1_5·kW electric: clbinet helttrs .hould be n:1n>fined willi I'M) 2O.000-BTUH gas. 

flfed cabilla hcaIn'5. The wall ~ &hoolcl abo be "'P~ 1(1 ensure proprr opmli01\. The 

""""""ion f......, d,,,,u'" I........ 1(1 ...f ...,.. lora..... _Id d'nbl\AOO S kW ofd""trio c"""I)' d,,,...tId. no.. 
0\'InU dtc1ric: ~ USIoI'" redlElion is euimaled 10 be II iJI3 kWh per yr:u. «ItTI!Spondilll 10 • rost 

sa>'incs ofS804 per year. 

7.3 ESTIMAT E 01' CAPITAL COSt'S AND S IMPl.E PAYBACK 

A summary of !he estimated capiu.1 00$1$ lind simple payback periods is ~ed ill TABU; 7-1. 

Lou so...... W...<W>1.. T.........' 1'Wo, 
"'..'"NrSEI.DA SaboNOtIf. 0.-.., c-0\1 s...... Dbb1<I. II 
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Section 8 


ENERGY SAVING MEASU RES THROUG H ON-SITE GENERATION 


8..1 DESCRIPTION O~' ON·SITE G EN ER ATOR 

Cum:n~y. K 1"-'";"" "f H"" <li~e.tc' p> tho. i. Jl<Oduced by the pion' i • .....:I in _ boik, '''''' ge".".te> t.ca, 

foc II.. digesters. The rcmairoder of !he produ=! digesler gas is wasted .hrough nanng. A polCnliq] c""'gy 

sa~ings nis... through !he use o( the di~,ter gas as a (uel SOUr<:C (or oll-,ile electricity ge ....... lion. 

n.e oo·,i!O gtnerators """,Id be powered by ao engine thaI burns lhe digester gas. The engine v..:>uld be 

equipptd with .jackel and staCk !hermal heal recnvtry unil and !he recovtred heal could be ~ \0 warm 

the di~;1en. 

8.2 ESTIMATE Ot"I'OTENTIAL GAS PRODUCTION 

~mung Counly doc!I not curren.ly monilor digl:Sl<r gas prodl>Clion II the (",,;liIY. A digester gas ..... ter 

was purc""sed by the County. but oould not be ilUlalled on the gas piping d ue \0 e.cessive pressure los,. 

The",(...... digester gas prodl>C.1ion was eSlima,1!(! based on volalile ""lids red"",io" in .he dige.ws. B8.$ed 

on the monthly sludge produc6on ..1_ (or the year 2003. the oveng. amount o( ,Iudgl: "'mo~1!(! from the 

planl was 70 tons per monlh al an aveuge solid< ronlenl o( 25%. The solids • • i,ing the plant had ... 

• ",rage vol..,le OOP'enl of 4~. The volalile wild, ronlcnl entering the digeste" averaged a1 73% and 

e.ill!(! at 49% On av....ge. Based on thi' information. an ''''rage volalile solid, rl!(!I>CIion of 26 .900 Ib per 

mon.h WIS ."imated. A Iypical gas production o f 15 scI ofdigester ga, per poIInd of YOlalile wilds 

redUClion. as n:porttd in the lileralure. " ..s ~ \0 eslimate overage I nd digester S" produclion of 540 sc( 

per hour. B8.$ed on this prodl>Clion rate and an assumed valU(' o f 6S-O-BT U per cf. il was delermined Iho' a 

6O-kW g .......toroperating 01 SO% Io'<l _Id beop!imal for the l..a~e Streel PI.m. 

8..3 F..sTlMATE OF CAPITAL COST 

Based on similar projec .... the overall COSI for the i",... lIalion of a 6O-kW generator with a jackel and Slack 

heal nco"cry syStem is oppm>.imately $249.150. 

8,4 ESTIMATE OF SIMPLE PAYBACK 

Annual u~;n," wertc based on the generalion o f 30 kW of electricily o n • y.M_ro~nd basis yielding a 10101 

elcctric energy generalion of 262.800 kWh. which e<[ualCS 10 I COS! ",~i n" o f $20.236. A summary of lhe 

esl;ma.1!(! capi'al c<»1 and simp~ payback period is prescmed in TABLE 8·1. 

..."" S...... II"_T..._I'\u' 
etw-"II c.w.t, s.....- DIot<IcI .1 
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SNllon 9 

RECOMMENOATIONS 

9. 1 SUMMARY Of EVAL.UATIONS 

This repon idemifitd ,nd evaluated sew:rl\t atter""tiv~s that oould PO!¢fItially rmoce eBerj<Y us.o~e at !lie 

Lake Street Plan!. TIteM: altemat;w:s ;nclPCk:: 

• 	 InslalilliOfl of premium etrlCier<:y motors On the three main wastewater pumps 

u wellu the lhree trickling filler pum",. 


• 	 Reduction of !lie trickling filter pumping <lucs through lbe use of .. ariable 

frequency drives (VFOs). 


• 	 Improvement of !lie emuent med..nical oc:mion pm£CSs through !he use of I 
di..olved o.ygen (00) monilor and !lie inSlaliation of • vm On tM mechonicol 
.....tor drive molar. 

• 	 Replocement of the effluent mech.nical aer.IIO< wilh • more etrlC~nt fine bubble 

diff"""r ')'litem. 


• 	 ModiflCaliOfl of the Currem openuing ~lWio Ihrough seasonal.lremative 

operalion of lrickling fill .... 1- (TF 2). operating il in series al a rt<Iooo:! =),<,1. 

flow JUlIO lhrough OcIObot and opeoning il in parallel November through May. 


• 	 MoxliflCation of vanou. lighting fixl=S 

• 	 ModiflCalion of voriou< HVAC unilS. 

• 	 Potential on_.ile ~""'.tion of .lccuic energy, 

TABLE 9-1 summarizes !lie estimaled .""'gy ...vings. implementalion cos!>. and simple payback periods 

for ,II of !lie allernatives. llIe payback periods for the ,...no... meas",.. ",nge from 1.7 \(> l1..3 yem. 

9.2 SUMMA RY O F RECOMMENDATIONS 

Based on !lie evalualion resullS. the following .Itentatiw:s are n'(:(lmmencied for implementalion: 

• 	 Insl_II_lion o'premlum .1'Ikit~ motors on lhe three .... in ... .,;lew_ltc 

pumps as ..eli as Ihe Ih,,", t rickling filter pumps. llIere are definite cost 

savings lhln cln be realiud through ,he use of premium dficiency J>I(IIQ(S and 

all 5hould be repl<t«d II so.... poine. If 1M IOtal =t is a facIO<, il is 

recommended thAI the 5O-hp main waste"'"''' pump and one of the aide' 

lOCklin, fil,.r pumps be upgraded b«ause tho:y QI"'",[t Ihe mosl f~uenlly. 


,., Lo"" _ W.......... T-.al__ll'1&o1 
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• 	 Rrdu<.1ion of lhe lrickling nIter pumlli nK .... Ies Ibrougll the ust or vn>s. 

This op600 incluks It.. seri« O1)tration "jtb 3Q'iIb m:ycle from Ju ne 10 


October. and parallel operation at. coruLantrole from Novembe, to May. n.. 

modeling indicates that operllling It.. trickling filters \IIIIkr lht2 cood itioru 

should mainLain lite ~moval5 ~ 10 m«ttmUl:nl kladingaod oonccw:>lion 

pc:rmit limitations. Ho~_. bued on C\llRnl issUl:' wilh It.. plant not m«ling 

the 85% ~mov.1 ~qui~ment. addilional Joeasonaltt51ing of the trickling filter 

inn",,", and ern",,", i. """'''''''''_ to wrify ,h.. 'M ~ _if",.. iooo 

will not rNUCC plam pc:rfortlllnce. 


• 	 Improv• ....,ol ofthl: emucnt mechanical .....tion p~ through 1hI: ust of 

a 00 monitor and the installation or a vrn On the .....::... nkaJ ae ...tor 

drive molor combined wilb ~l$(I...1Opc:...tiolL A sigoifIC""t .mo,,"lof 

....'lIy is wasted thlO\lgb exc_i"" ~tion of lhe final.m""nt. n.. 

ins,alla,ion ofa oo]l<1)be in ooojunction with a VFO "",,uld aUow be,te, oontrol 

of ,he pro<w. In addition, DO could be reMO'ely recor<J.rd. which could rNUCC 

the man-hows ,equirN fur rouline monitoring. The em""OI DO is not regulatt:d 

from NovemberlO May: therefo~. the .muent aeration prot..s eM be 

.Iiminated during this period. 


• 	 Modin.... tion or v.riow lighting rutures. This ]l<1)je<:' iOWllves a rel.,ively 

simple chonge out of lig.h1inll f"<lures. 


• 	 Modir""lion of •.•r\otu IIVAC un]Ilt. HV AC roodirlcllioru should be 
rdalively ta.<y to acaJmplisb aod this opIion ho,. rela,ively low 

implemenLalion cost. 


"fbi> remaining alt ....... 'i_ arc IlOl recommended due to long payback periods (em""nt ....tion 


..."Iactment with fine bubble diff~... o....ile gener.,ion). 

TABLE 9·2 summa.i,.. tbe .«ommended enefgy·saoings measures. associatrd costs tQ implement It.. 

rerommended .Ilemali .... po1enti.J uvingl, and simple payback. The Joet of rtC(Immended allematives is 

estimated 10 COst a total of$9$,3OI). resulting in a poIenlial el~tric energy livings of 401.083 kWh and 

S30.883 annually. The overall payback fur It.. 5':1 of """"""""nded altemati_. if impl.mentt:d 109_the •. 

is 1.1 y.an. with tlte resulting savinp re~"ling 0_ W%Qftol.ll energy costs. 

t.aUSO_W........'«T........' ......
" 	 t-....q eooo.'f s...r UlMr1<I,. 
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