
MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY 

EVALUATION 


FOR 

ALBANY COUNTY SEWER DISTRICT 


NORTH PLANT 


Agreement No. 7185 

Prepared for 

THE NEW YORK STATE 

ENERGY RESEARCH AND DEVELOPl\1ENT AUTHORITY 


Albany. NY 

Prepared by 

MALCOLM P[RNIE, INC. 
AlbanyfBuffalo. NY 

Final 
(ktober 2005 



TA8 L.E O f CO"'TENTS (C<lnl inut:dj 


TAB I.ES 


OnIEolioWl Puc 

" Ulilily COSt Summary for 200 I and 2OOL..... ......................................................2·J 


" S~mm.ry of Lak. S,.-.." Pt,", Perf<>ml.""~ ............. _ _.•.•.. l--4 


,~, L.ist of MOlon O",r 5·bl'...................... ........... _.. ............ _.... _........... _....... 3·1 

,~, Summary of I"noem Pumps during lhe Sub....,,!,-ing ""rio(! ._. ____...... 3-3 
,~, Summary of the AdminislnItion Buildin, durin, lhe SUbrMWTing Ptriod.._ ....3-3 
,~ Summary of tile Primary Clorifim during !he Sub metering Period_ _ _________._._._ _ .. ____ 3--4 

,., 
,~, Instantaneous Eleenic Energy Usage Readings.......................... _________ _..... ________ ___ .3--4 
,~, 8timal"" of Electric Energy U..ge and COSt•........ ................. ________ __... ..___.___ .__.._ ....... 3--4 

Summary of ~bjor Equipmem Total Estimated Elecuic Enerj;y Usage and COSIS at "'" 

Lake Streel PI.m ......................... .................................. .. 
 .. ____3·5 

NEMA EffICiency Rating. for Standard.nd PRmium EffiCiency Motors.. ___.5·1 
Modeled Trickling Filt.,,- BOD, Effluent Co~nu-ations ___ _............. .. _5_3 
Replacemenl orSelectcd MolOJl wilh fumium EffICiency MolOt$ ................................. .. ......5·5 
Summary of Electric Energy U..ge and S.vings for Red.....1ion ofTF Pumping .•... ..... .. ......5·6 
Summary of Electric Energy U..ge and S.vings for Effllleni Mechanical Mrntor Control 
Improvements .............. ........................ ........... _._... . .... ...... 5·7 
Summary of Elecuic Energy Usoge and Savings for Effllle"l Mechanical A....lor 
Replacemem.. .._.___......... .......................................................................... 5_7 

,~, Capital COst for Replacing Selected Motors with fumium EffICiency Mown................................ 5-7 

H [nst.ll.tion of VF!Js for Reduction orTF Flow Rale ................................................................. ....... 5-7 

,~, [nstanation of VFD for Effluenl A.....lion Control ..................................................................... ...... .5-8 

5-10 [nst.l1.tion of New Fine Bubbl< A<-nl1Of•... ..•.•.•....................................................................... ......... 5-8 


Lig)ttinl;lHVAC [mprovemenl Estimated C.pitat CoOl and Simple Payback ...................................7-3 


On·Site G.nerntion Estimated Capitol C051 al>ll Simple Payback ....... ..............................................8-2 


9·1 Summary of Enetgy Savings Allemati.... Presented in Sections 5. 6. 7 and 8. ..9-1 
9·2 Summary of Recommended Allernatives ............................ ............... . ....9-2 

....... so.... 1I".....morT..._ I",,*,'" ~ •• C....'I s.-,.·... 1lIoIrkI I. 

http:Standard.nd


TABI..E m' CONTENTS 

INfROD1JCTION ........................................... . ...................................................... ................. 1-1 

1.1 O~lI PrQject Description.......................... .... ............................................ ................. I-I 

1.2 F..:il;'yBackUOUoo................................ ....... . ....................... ...................................... 1-1 

1.3 SCOpeandObjecrives .................................... . ............... ...................................................... 1-2 


I .3.1 	 R<:view of Historicll PIau Pe,fonnaJ>t"e and Enrrgy Usage 0 . 13 ........................... . 1-2 

1.3.2 	 E~tric Submclering ..................................... ... .............. ........................................ 1-3 

1.3.3 	 Idtnlirocation of Energy Siving Opponunili~s Jhmugh Equipment 


Rep!ac<mc.t or ModW",ation ..................... ... . ...................................................... 1-4 

1.3.4 	 IMntif",ation of Energy Saving Opportunities through Opftational Changes ......... 1-4 


2 CURREN!" AND HISTORICAL OPERATIONS .......... . ......................................... ......... 2-1 

2.1 ""istinll T",3tmcnt J>rocesscs ................................... . ...................................... 2-1 


2. 1.1 	 ~Iiminary Treatmcn!........................ ...... . ......................... .................. ...... 2-1 

2.1.2 	 influr:nll'llmpinll...................................... . ................... .......... .............. 2-1 

2.1.3 	 PrimaryTrutmcnt................................... . ................................. ........ 2-1 

2.1.4 Strondary Treauncnt.......................... . ... ...•............................... ................ ........ 2-2 

2.1.~ Chlorinalion .......................................... .... .................................. ........................ 2·2 

2.1.6 	 Solids Handling .. ...................................... ..... ............ ............................................. 2·2 


2.2 Historical Enrrgy Usage Ind Utility Billing ......... ... ........................................................... 2·2 

2.2. I 	 Enrrgy Managemc", Proposal (1991 ) ........ . . ........................ .... ............................. 2·3 

2.2.2 	 Aeralion RetrOfit (199~ ) . ................................ ................ .................. ............ 2·) 

2.2.3 	 Enginecrill8 E,..lualion of Influem Pump Slations (1996) ........ ............................... 2·) 

2.2 .4 	 Influr:nt Pump Project (2000).. . . .................................... ...... .................. ............ 2·3 

U.S 	 Mechanical Fine Screen Projec' (1001 10 2(02)......................................... ....•... 2-4 

2.2.6 	 lnrinennor Scrubber Upgrade (2003'0 Present) ......................... .............. . . ....•.. 2-4 


2.3 Natural GIIS Usage .... ................ .. .......................... ............................... . ...2-S 

2.4 Summary of Energy COSts ... •. ... ..........•... ...•...•.....•... ....•... ......•......... ..... .•.... . .................... 2-5 

2.5 Summary of Historical loodin&S and Em...nt Quality..................... . ........................ 2..fi 


3 f.l.£CTRlC SUBMETERING PROGRAM .................................. .....................................1-1 

3.1 Descriptio:! of Submct...ing Protram and Submctef Locl6uns .. .. . ............................ 3 · 1 


3.1.1 	 Description of Program ...... ........................... ....... . ............ ................ 3 · 1 

3.1.2 	 Submctef LocalioM ............ ....•... ......•.•...... . ................................................... 3·1 


3.2 Summary of Site Audit ....... ...................................... .. ............................................. ............ 3.2 

3.3 Summary of Continoous Submctefing........... . ... ................ .............. ........................... 3·2 


3.3.1 	 Influr:nt WIIS!ewatef Pumps......... .. . .................. .............. ........................... 3·2 

3.3.2 	 Plant Wat ... Pumps........................ . ............................... ........................... 3-4 

3.3.3 	 Aeration Compre!SOfS ... ...... . .......................................... ........................ .... 3-4 

3.3.4 	 In::i .....lOr Induced Dnoll Fa.n .. ................................................... ..........................3·5 


3.4 Summary of llI.'ltant.neous Submc\e1"ing .... ................................ .............. ............... .....•3-5 

3.~ Summary of Entire Submet ...ing PrQgram ......... .................. ................ ....... . ........ 3-7 


4 PR(l(:fSS PERFORMANCE DURING SUBMloTERlNG................................... ... . ............... 4-1 

4. I Summary of ProctsS Pttfunnan<e Parameter Monilorill8.. ................. . ........ .................. 4-1 

4.2 Relation,hip be,,,~n Plant J>roces, Data aoo Submc,crinll Data.. . ........................ .. 4-2 


4.2.1 	 Infl uent Wlstewale1 Pumps ............................. ............ ....................... ................ .... 4-2 

4.2.2 	 Aerat ion Cornp<eUOrs .. ... ........... ................... .............. . .......................•... ....4-3 

4.2.3 	 Plant W.t... Pumps ..................... ................................. ................. . .................. 4-3 

4.2.4 	 I""i .....w and Anociated Solids Handling Equipment ....... .. ... . . .................... 4-4 


Non' 1'10.,
Atboll, C....,. Scw.rlli>lriot 



TABLE Of' CONTENTS (contInued) 

4.2.5 Waste ActivalCd Sludge Pum~............... ...... ..... ............ . . ..... 4·5 

4.2.6 R.mm Activatod Sludgt Pumps.................................... .. . .... 4-5 

4.2.1 Primary Dimibution Chan...1 Blower........................................ . ....................... 4-5 

4.2.S Fi nal Di>triootion CIla"",,1 Blower.................. .... .......... ...... ....................... ...4·S 

4.l.9 TII~l;tnod Sludge Pumps ..............•...•.•.....•.•... .... ............ ...... .................................. .4., 

4.2.10 Siooge Holding T.n~ Mixm ............................................ ....................................... 4-6 

4.2.11 Primary Sioog. Pumps ............. ........................... .......... .... .... ................................. ..4-6 

4.2.12 OAF Rocirtulation Pumps ................................... .............. ... ....................................4.(; 

4.2.13 Other EQuip....nt ...... ........................................................... ..................................... 4-6 


5 ENERGY SAVING MEASURES THROUGH CMITAL IMPROVEMENTS .............................. 5·1 

5.1 Cat>ital l mpro~....nl Altermli,es to ~lIC<: Energy Uug. and C"'ts ................................. 5·1 


5.1.1 Replace ....nl of COnsWlt Spttd MOIors with Premium Efflcicrx:y Motor.; ............. 5·1 

5. 1.2 loci ocralOt Impro'".~ts........................ ............ .. ................................................... 5·2 

S. 1.3 InstaUation of Ccntri'uge$ to Replace Bell Fill.r Prcss ....... ..................................... 5·) 

5. 1.4 Installation of Diuolvtd Oxygen Control< to Optrate A ....tion Compressor .......... 5·) 

5. 1.5 In'taUation of VFDs on the RAS Pumps .................................................................. 5·) 


5.2 Estimate ofEntrgy Usage. Demand. and Cost S.vings ....................... ...... .......... .................. 54 

5.2.1 Rt-p~....nt of ConsWlI SpoNl MOIors with "'.mium EfflCicrx:y MOIors ........ .... S4 

5.2.2 loci.......tor Impro""....nts .................................................................... ................ .... S·S 

5.2.3 Installation of C.ntrifuge< to Replace Bell Filt.,. Prn.i ......... .................... ............ ... S·6 

5.2.4 Installat ion of Diswlved Oxygen Control. to Ope....te Amotion Com~SOT ....... ... S· 7 

5.2.5 InslaJlat ion of VFDs On the: RAS Pumps .................. .............................. . . .... . 5·g 


5.3 Estimate of Capital Costs and Simple Payback .................. ..5.9 

5.3.1 Rep!acc ....m ofColI<tanl SpoNl MOUXl with Premium Eff1Cicocy Mown .. ....... ... .5·9 

5.3.2 Inci......tor Impro""....nto.... ........ .. ......... ................. ................. ... .5.9 

5.3.3 Inslallation of Centrifugc5 to Replace Bell FiIItT Pres. .. . ........................... 5-10 

5.3.4 Insullation of Oiswh'od Oxygen Controls to Optralc Ae....tion Compr~ ....... . 5_IO 

5.3.5 Installat ion of VFDs on the RAS Pumps .. . ...................................................... 5-11 


6 ENERGY SAVINGS MEASURES THROUGH OPERATION MODIACATlONS ......................6-1 

6.1 Ope"'lion ModifICations to Re<ltn £Ioctric f.ntrgy Usage arod CDSIS ......... .......................... 6-1 


6.1.1 LmdShifting. ..... . . ..................................................................... 6-1 

6.1.2 I'cIIkShliving ............ . ......................................... ...................... .......... 6-1 

6.1.3 Rtd..c!ion in Ope ....ting Hours of Ftnal Distriootion CbaI\llCI Blower ........... .......... 6-3 

6. 1.4 ErIlttgcncy Demand Rcspon"" Program ................. .................... ................ ......... . 6-4 


6.2 Estimate ofEltctrk Energy Usage. Demand. and Co,t Savings .... ............... . .. 6-5 

6.2.1 Prak Shaving Usiog Ex~ting Generato" .................. ........ ..6-5 

6.2.2 Rtdl>C'lion in Opt...ting Iiou" of Final Di'triootion Cban ...1Blower . ................. 6-5 


7 ENERGY SAVINGS MEASURES THROUGH LlGHTINGlHVAC MODIACATIONS ...... 7·[ 
7.1 H.aling. V.ntilating. and Ai, Coroditioning o-.'Crv;ew.. . ................................................... 7·[ 

7. 2 HVAC Ill'" i..illi";n5 A!l<:, noli>-=> IU R<:<)"",,, EU'<'lY U..II" ."d Co.'" ......... ...... .................. . 7-1 


7.2.1 InMaliation of Window Film.... ..... . ..................................................... 7-1 

7.2.2 lighti", Mooi(jcaliollS .......... .... . .................................. ...... .......... ... 7-2 


8 RECOMMENDAnONS.. ... .. ................. ........ ........ ......................................... . 8- I 

8. 1 Summary of Evalualions.. . .............. ......... ............... ................ ..... .....................................8-1 

8.2 Summary of RcromrnendaliollS.. . .......................................... ................................ 8-2 


• 




• 


TABLE OF CONTENTS (~onlinu"'l 

TABLES 

QnlR)llmOf$ ra., 

,., S~mmary of Energy Cons................................ . ................................................................... 2-6 
,., Summary of Nonh Plant Performance - Wet Slream i'nxeu., .........................................................2·1
,., Summary of Nonh Plam Perfonna....., - Solids Handl ing J'rt:>ccS$t$ ................................................2-S 


,., Li.1 of Moton; 0"", 5 hp ....... ......... ............................................ __...... . ......................... 3-1 
,., Summllfy of Influent Pumps durin, !he Submelering i'tr;od.. ., ............ . . ............................ 3-3 

Summary of Plant Water Pum ps during the Submt:1mng Period... . ......................................... 3-4 ,. " Instantaneous Po,,~ Draw MeasurcmenlS and "'limale$ o f HOW'S in Operation .. . , ........................ 3 .... ,., EstimateS of El«:lric Er>erty Usage and Com........ , ............... ,............. . ..................... 3.... ,. Summary of Major Equip ....nt Totll Estimated Electric Enerty Usage .nd Costs at th< 
Nonh Plam ... _. . ...... , ....................................... " .,................... . ..... .... ........ ......... J_7 

5-1 Replace....nt of~tttt MOlon; with Premium EtrJdency Mo\OT$ ........................... 5--4 
5-1 A Repl"""....m of ~Irct MOlOrS with Premium EffICiency MO\OI$.. . .. ..................................... 5-4 
5-2 Summ.ory of Electric Entrty Usage and Savings for Impro .... ments to [ndl>Cf:d Draft FIl/IS ............. 5·5 

5-3 Annual Natural Gas Usage (Current and Proposed ModiflCalio",).. .. ......................... 5-5 

5-4 Plant W.tcr Improve....nts ...... ,........................................ . .... , ...................................... , ......... 5-6 

5·5 Summary of Estimated Centrifuge Elecnic Enerty COSt$.. ................................................... 5 -7 

5.... Summary of Estimated Cenuifuge Natural G •• Savings.. . ...................................................... 5 -7 

5·7 Estimation of A,oenge Electric Enerty U..ge per Pound of BOn, using Standard Oxygen 


Transfer and Aeration EffICiencies Presented in wEI' MOP.g, Design or Municipal 
Wastewater Treatment PlaIliS. 4- Edit ion (1998)....... .. .. .............................................................. 5-8 


5·g Capital Costs of Replacing ~Ircled MOtorl with Premium EffICiency MOlOB ................................5·9 

5·8A Capital COSIO of Replacing ~Ircted MOlorl with Premium EffICiency M!Il<m ................................ 5·9 

5·9 Payb.>ck for Inci ne.-.w Improvement......................................................................................... 5-10 

5-10 Capital CO.lS for Installing Dissolved Air Contml. on Aeration ComprtSSOfll ............................... 5-10 

5-11 Capital Co,t. for VFDs on ltJtc Relurn Acti .... ted Sludge (RAS) Pumps ....................................... 5·[1 

S.IIA Capital Costs for VFDs ood Premium EffICiency MOlon; on !he Ro:tum Activated Sludge 


(RAS) Pumps... ........................................................................... .. ...... . .. ........... ....... 5-11 


8.1 Summary of Energy Siving' All..nati""" Presented in Sections 5. 6. and 7 ..... .. .................... 8-2 

8·2 Summary of R""",,,,,,,,,nded All ..nat;""" .............................................. . .. ............ 8-3 


FIGURES 

r"9[!oW$ P lge-,., Wastewater Flow Scheme ............... ................. .. ................................................................... 2-1 
,., Solid. Hand li ng Scheme..... ............................................... ........ . ...... 2·1
,., l'Jectric Demand and Usage ...... ............................................................. . __ ....2-4
,. Change in Elrc\ric Demand (2000 - 2(01) ................. , ............................... ,..... .. .................. l--4 


'"' Change in Ele<:tric UsalC (2()()) - 2001)...................................................................... . .. 2-4 

TOlII Plant HourlY kW Oral" - 2003........................................................ ...................... .. ..... 2-4 
M,., Natural Gas Usage (2000 - 200 [) ....................................................... .............. .................... ..2·5 

[nnue"1 1'55 and BOn,loading ....................................................... ..2-1
,"., Influent TKN Loading ...................................... , .......... ,........................ ........ . ... ... ..2-7 


2-[0 Electric Demand vs. InH ...nt Flow.................................................... .. ............ 2-7 

2-11 Electric Uoage vs. InHuent Flow., ............... , ............................. , ............ ,., ... , .... __ ........... __ ......... ..... 2-7 




,,,,.., ,. 

N'I$JI~S.·."'... 

TABLE Of' OONTE/Iro"TS (fOlI!;n",",,) 

r"llowa Pur 

2· 12 Nuural Gas Coosu....,oon \<S. Infl""lIl Flo............._.._.._____...._..........___......_...._......_.............2.1 


).1 Ovenll PlIm EIccIric Ikmand ..........................................................................................................3·2 

)·2 SubmclCrinB· Inn""nl WOSIe.....1n Pump;n ..................................................................................... ).) 

).3 Subm<t...ln.· Plan! Wile' I'Umpl", SYltrm .................................................. .. ................................ 3-4 

3-4 An:ilion COmprellWf Ela:lric Ormand ............................................................... ,., ............... , ........... )-4 


Induced Dnfi Fan EIe<.1JK: Ikmand).5 ...................................................................... , .................. , ....... ,)·5 

).(\ Estimated Diwib<nion of EIa:IrK: Usap and Co$! ........................................................................... 3-1 

3-7 !)Utri""tion of Electric Usa., Amon, ~ ..............................................................................3-7 

)·8 OUtribution nf Electric Usa., in Solids Hlndlin& ............_ ....... ........................... _ .......................... 3-8 


4.' ~III_~ V$. 1IIn_ Aow...._.•.•.•__.••_...._....__......................•.__________..______4-1 

4·2 ~_~ LnMIin& \<S. Inn""", f-low •.______.•_.........................._ ...... _.•_ .............. _.•.•4-1 

4-) ~III_ TSS '4. Innuml f-low•.•.•.•.•.•.•__.•.••___.•_.•.•..•._ ........................ _.•__.............._.•.•.•4-1 

4-4 SubmrlniD& - TSS LnMIinc V$. 1IIn""ru Flo... ......... ____................_......__..__..____.........._........4-1 

~.j ~ _ SrI! Pras ()prraIion.................... _ •.___......... .... ............................. _ ........................ 4-1 

4..(\ Awr&Je Dally Inn ....... f-low \<S. Toul E!ectric Ormand by Wasle.....I ... Pllmps ...•__.................... .A·2 

4-7 DiIlrTllI FIowVlrialions ........................................................... _._.................................................... 4·2 

4·8 800. Conccntnlion \<S. Electric Or....nd By ArnUion COmprt:SS<ll"..............................................,,4-) 

4·9 El«tric Usage \<S. Air Ikl ivered by Compresaor ....................... .. .............. ,,, ............ ,, .......... 4·) 

4· 10 800, Loadinl \<S. E!ecuic U.IF 8 y Amolion ComprellWf ....................................... ""...... " .......... 4·) 


6-1 PI.nl Hoody kW Dra", ............................................... ... ....................................................................6-1 




,., lion. !'Iu. 
AIr..,- C....,. _ Illoonn 

1.1 

SKIllin I 


INTllOOllCl'ION 


1. 1 OVERALL PROJECT DESCRIPTION 


~ New York SLare EoerIY Resea",h . nd ~"""'r....n' ",uho<j'y (NYSERD"J i. "omenlly 'p<)fI&<Ir;n," 
~arch PI'Il&nm 11> evaluale lub""{(1"in, II wasleWlII'!" ~al""l1\ planu (WWll'I) rlvooJhOul New York 

SUole. Tho purpose of the monirorinl if; 10 oWin deI.ilN electtic POWl'f IISlIIC infonn.oliofliluou&h 

lubmecrriftl various W>il procesm _lid tquipn!ll'nt IndIO <\tumri"" if \hal informalion II a CO$I..,rreai .... 

I0OI ror idedr:ifyi", flInIlI rooum'lIlion ,""mom. In addition 10 C"o"allllli"l the: rnqefUl __ of 

tubmmrin.. a ~pl of !he: propam is 10 ide",ify and tval ...le .....CY """ "'inaI ~ .. 
WW1"f's and make the rono;linp l..-.lbblc 10 odin facililies in Ne... Yon Swe. 

()o.u \he: ~1fS. the Albany County Se ...... Oisuicr (ACSO) has made • number of tntrl)'. ,..,lltcd 

irnpro....1IItf\l$11 ill NonJr. Pbor. E .... n so. opponunitits for .....CY ...ings anrI ......CY...lllcd CO$I ..vinas 

51.ill ulilll the North Plant. As Ill$uh. ACSD Igr«d to panicipale in the l ubmell'!"inlill.dy. Q 

cond",,1(d by the ae......,h Teall\ consillina of Mlk"<llm Pi'nle and Sit....1lS Building Te<:hnoIoBIeJ. 

.' ''CILITY B"CKGRQUNO 

~ Albrany County Sewer DiIrrict Nonlr PI&III (North Planl) if; \ocarcd in M .....nds. New Yon. and ,",IU 

_wartf from the Cilia of Cohoes.. W.'.....lier. anrI pootiom of AlbaQy; from the VilllJlS of Menands. 

CifftfI WInd. and Colonic; and from portions of the To..,.. of Guilderland and CoIocrle. ~ Nor\h Pl&lll .. 

desilJlcd 10 hUl up 10 3~ m;lI;"" pllons per day ( MOD) and curm1ly 1re&IJ III a~ daily no... ()f 22.3 

MOD. Aj)proA;n\IIldy 2j ptI"CtI1l ('It) of the flow is from ind.....,.. The NMh Plant has bmr in ...... ice 

lim SprinR 1974. 

The NoorJr Plant is an SC·lA 01lS1O...... wV«l by Nll pta Mohawk (I Naliulllli Grid oompany). The ()n·.ire 

I\Iblt.liun is located ()n the oonh.ide ()frhc: (acility Ind is fed al 115.!XXl vollS. The paWl'!" ililepptd 

down 10 13.2 kilovolt IlIT"IpeI"C (kVA) for distribUlion. and lben .galn to 480 VOllS II fach bIIildinc. 

• Preliminary In'llmeat. inr:ludinc ",cdwoally cle&ntd .... 1CIftDI anrI crit.""". 
• Primary clarirocllion. 
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• 	 Serondary lMoIoIicai ~alJIIt!JI willi lCti .... td sloo", follo-' byl«Ondlry 

cl¥iflCaooa. 


• 	 Solids 1wIdlU.1 COIISistinl of dissol"ftl air fIowioJl. slud", thickeni"," 

de""ltTin& usia, beU filler pceueJ. and a"",1C 'ncincmion. 


Allhoui/l .he NonlI PlIIII is C<juippcd with .chlori"" OOIlllCt tank. d..infCClion ;. not 1'C<jIIim:J by me 

pion", s.... Pollu'Kln Di""harse Elimi"".ilm Sy".m (S PDIiS ) penni" A..,.,... oJ.\ailod d4oo.<Tip"ion ofllle 

NonlI Plln"~lImen. pr<>CCMd i, JnSCmcd in SKiion 2 ofth.. reporI. 

SCOPE AND OBJECTlvt:S 

p.1 Snit... otHi<lorOl "'0' Psrftma!!S'$ and Encu! !IBn DIy 

0.\1. wm! obtainod from me ACSD 10 Hlablis/! a bf,<elinc for plano prrform.t_ and enerl)' uu'" I.,he 

NonlI Plan •. The baseline <Ceq 10 5q)m.e imJ1f'l~mro1S r~l.'e<l1O power $.lvinp from.hose .ha! ,.sull 

from ~xo,e""... elf«u. such u chan," in inHUI'n! .... ,er quality. <euorllll, and weekly c)'<:les. andlor 

mcrlY market chllnses. 

Daca obtainod from !he ACSD illCl..:Icd: 

• 	 tnn...nc. primary em........ and r....1ern...nll<)la/$U<ptnde<l $OIids (TS$) and 

biodocmical OAYIft' deawxl (BCIOJ). 


• 	 "'~. minim......, and muimumdllily InflUl'r"II flo..... 

• 	 M;"...:! liq.our SllSpended iOlids (MLSS) from ~ach buin. 

• 	 Senleable sludge ""lome iOOeI. 

• 	 IlICincrator opentin& record. (pemonl iOlid< Ihicktnrd ,ludiC. pem'n( iOlidl 

de....lCm! I ludge . • Iudp: ""Iume. polymer ..... jIC. heatin, val.... of sllld", ClOke', 

and f...1 ..... ge). 


• 	 VoI.,ilt- _<dod ooIido (VSS~ 

• 	 R.e!..... IICti>1llCd sludp: (RAS) flo... 



• 	 H~al tltc1ric entrI)' \I!oIte. indudilll.vailabit lime-of.~ mo";!Or'in& 
dab, 1_ yeal'l of Ulilily hil.... and any ptIXU$ ~1wI~ fK'nIIJy ~n or

-"". 
• 	 Itf!Ctnt merzy alQ§umplion dalIIlQr 1IOII~1t<;aic accounu. includin,IIlIW1II 

11'. fuel. oil. tIC. 

1.3.1 E!rs!dsSub....l~rfn!l 

COllli""""" ou~rm", anti ilL\WlWlCOlaS I"""""'" dnw mcas"",....nu WU"e COfIl!IItLtd CO _. the Iyp;cII 

tl«1ric entrI)' \I!oIp: of"""", of the wI£'" mDtOn (puler than s bp) as the North PIanL CQIlIi_ 

out""eleri", Iocaciom ....., ",,1a:1Cd on the basil of informatiooo pined d..mc I lite .....1)' luditlO tNt the 

IarJtr and....,.. .....I)'·inlC1lSi"" lDDIOf1oould be mctaM.. Imwuncouo po....... dnr.w __wen: 

abo obtained '"' 8ddilionll _. ponicul.-1y """" Wt opcmcd 0111 ..... Khedule allCO<IIWII opccd.. 

The oolllinUOlll iubmerm"! dill was used 10 Clpt"'" diurnal ..mltions in ola:uic .....1)' drmlnd for 

major pieces of equip....nt. as well as "' PfO"idc a r.presenlali"" u mplo of e!c<:uic oncrl1 demantllnd 

.will" as equipment ~ycle5 on . nd off. The i"ullowinl dall "We feCOfdcd II each Iocltion: 

• 	 n-moad (tW ) 

• 	 Usall" (kWh) 

I~ ..mmctcring wu coodllClCd durin, " ~-d.y ,ite visi! and the dall wen: UM<I CO ....-ify 

upoclCd elec1ric energy drmantl at the facility. u well as monilor ebanJCS in demand as cquipmclll is 

.)'C1t<! On . ntI off. 

In Ioddition, process dall was ool lc<:Ltd for the dU"'lion of the submeterin, period , • .:Iudi", the followi",: 

• 	 Infl.....nc now ~ 

• RAS now rate and ..,Iid, ~ 
• WAS now rale and ..,Iids oonc"C'nIrIlion. 



• Bell filler IRSS f«d flIte and percen! solids. 

• j""ir>era1Or feed nile and percent solid •. 

• Dissolved oxygen (DO) in aeralion tanks. 

1lle ~ dolO. collected "',.,. lHed III correlale .ntrgy usage III process paramet .... III ultimately develop 

alternatives for energy uvlngs lS _illS comp.~ \lie North P\aru'~ .......V perftlrma""" <0 olller WWTPs 

in New York Slate_ 

U.J Idr nflkltlon or EMay Savinll OpD<!r1unhin Iho'YRh Equipment Beplfttmtnl or 

Mocf!kalion 

Energy uvingoop[lOnunities multing from equipment ~pla«ment.ndlor process modifioation--= 

identified based on review of dire submetering data. Some of tllese op]:M)rtunititS. while they may consume 

more energy than existing process. may also ~ve to impro"" lrtalmtnl at the planl. thereby uving 

operational dollan in the facility ' , over•.I1 budget. 

1.3.4 Idenl'!kalion or [ pun S.villi1i OpP"rtunj!jn: Ihmugh O!!f!,!!lioNI eMn," 

The lubmelering da13 was funher reviewtd to ~s the impact ofdemand throughool !be coo"," of ti>c 

day and e;o:amintd for ....... gy ..vings opportunities through load .hilling. peak .hlving. and greater usage 

of real·time daa in .ntrgy.re la,ed decision· making. 

Load shifting would involve changing li>c lime of I153ge of certain loads to reduce the lO1al facili' Y demand 

during peak period. in an ""empllO reduce demand <barges. ~~k shaving is li>c pract;ce ofdi'p"",hing 

oo_'ite gentrating asselS to reduce dcpendcocc o n li>c grid d uring peak demand period$. !u. '.'011. on_'i'" 

generaling ISSeIS _re evaluated to identify pmenli.1 ell/Uilabl. loads. 

This repon sumnwius the data .vo.lu.olion and off.... =ommcndaliollS for Op]:M)nunities to red""e energy 

uuge and thereby reduce cost< atlhe Nonlt Plant. 

,. NortlI l'l .., 
At ....' c... •• , s.,...,. DI>I<kI 



Staion 1 

CURRENT AND HISTOR ICAL OPERATIONS 

The Albany COIIIIly &,...". District (ACSD) h ... 0....' tbe yeon. prioritized 1lle implementation of energy· 

savings meUuteS at their 1rM.tmtnt plants. Thi< ~tion presents I brief descriprioo of !be existing 

treatmenl processes at tile North Plant, historical implementation of energy saving measures and the 

resulting effecl on effluent quality. 

2.1 EXISTING TREATMENT PROCESSES 

FIGURES 2·1 and 2·2 presenl schenuuics fOf tM W8!;[ewatcr treatment and ..,Iids handling proccsse.s. 

fe$pttti .... ly. A brief de.scription of 1lle unit Ul:almen' ~'" .ha. an: cu""nlly implellll'nted 81 Ilte pl.nt 

i$ present<d below. 

2 .1 .1 PrrliminaaTrr! tment 

PrelimilW)'\realmcnl at tile North Plant is occomplisbcd tltrough tile use of 1"-<> m.dunicany-cleaned 

··c!;mbef.lype·· bar ""teens and one "l;hain and ,""•.tyP"·· screen which f.""'.... large nuteri., and debris 

from lhe waSlewaler flow. JU"",.a' of gril i. IICCOmpli<bed in rectangular lKuirontallJow gril chambers 

.quiwed ",m chains and $(."f3."".... 

2.1.2 ipDumt Pumping 

The North Plaot has t.hrce 3O(}.horscpower (hp) vari.bl••~ and two 2S()..hp COftStant.~ inn ...nt 

pumps which CQn.... y flow from LIIe preliminary .... aUneOl pro<:eS$eS to tile primary clarm ..... The variable 

.~ pumpo an: typically ope...tcd. w;Wthe. consllIOt s~ pumps operating when the c.pacit y of the 

variable .~ pumps has been ••c~. 

~ I .J fri......a Trr!'!l!fn! 

Four rectlngulu primary settling IlInl« ... move 5et1leable solids. grease. and scwn from 1lle ""Slewaltr. 

ApproximatelY 2j petttnt (%) to 35% of tile biochemical oxygen denund (BOD,) and ~ to ~ of the 

total >uspcnded solids (ISS) arc ... moved during primary .....tllll'n1. 
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2,1.4 SrsoOOary T ru ll,,,,nt 

Aflc passing lhtough 1M prirtW'jl ~lIing tanks.lhe WlI$k'Wluer is con''eyN 10 conventional 1""l1ion 

buins equipped with fi~ bubble al:r.uion where 85% 10 95% of 1M ""lfIlIining BOD, 100 TSS are 

,..,moved. Alier aeration. the waStewater is ..llied in secondary clarifiers. The .Iodge produced In 1M 

secondary darif.... i•• i.her recycled to the head of tho R<:<lndary IT..unon' proc... (i.... inn...n. of the 

al:ra!ion bui..) Or waSted. 

2.1.5 Chlo rinal ion 

The NOM Plant ha, 1M ability to chlorinate \lie wastew:l1... after...:or>daly ..tiling. Ho""'..... the planl 

has no "'quire..... nt in their current State Pollution Diocharge El imlnation Sy"em (SPDFS) pennitto 

dl,;nftctthe plant effluent. 

2.1 .6 SoIl41 Ha ndling 

Waste ""Ii""ted slodge from IIle 5CCOndary treatment process is thickened from an average solids 

concentration of0.3% to 1.0% solid, to 4.0% to 7.0% solid, ""'ng disoolvcd air notation units. T1te 

thickened sludge is then combined with pOrtW'jI sludge. The combined sludge i. deWlitOrN using I belt 

filter press. An O~id3.01 i, l1Sed fOf odor control Ind • polymer is l1Sed \0 enh.nce tile de"..t."ng process. 

The belt prcss is able 10 dew-Itcr .he sludge to appn»imlttely 18% to 27% solids. 

Oncc dewatered. 1M sludge is incincrat..:! in I multi pic Itt!anh inc:incralQt. T1te l'e'iulling uh from tbe 

inci .........lion~. is stored in lagoons prior 10 ultimate disposal . 11 landfill ,itc. 

The f""llity i. Maffed 24 hours per day......," days per week. T"" opcnotor.< monitor 1M .....,1 .lrtam and 

t"" \0 three opemon ntOftitor the ..,Iids handling "I"'""'lions. The solids bandling proc<:~ are ....ff..:! 24 

hours pcr day. si. daY' per "",.k. 

2.2 IIlSTORICAL ENERGV USAGE AND UTILlTV BILLING 

' n ,he P"" dtcade. ,Il00 AII\JI"y ('''''"' YSe.....- Di ,trict peri""""" • ~"moo of1""-""" which ....Ul'M in 

substan,ial ~ncrgy SlI,ings. Some of lhe notable cfforts (oward the implcmen""ion of cnergy $ltvin, 

., 
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• AtnllionReU'Ofil ( I995) 

• Enl:intt"ring E~alualion of Innlle"l Pump Stalions ( 1996) 

• tnlllll!nl Pump Pro~1 (2000) 

• Mecll1nkal Fine Screen Projecl ( 2001 !O 2002) 

• IncinCflllor Scrubber UPJ:I"ado (2003 Ie P=cnl) 

This study provided. preliminary bui. al idtnlifying poI~nli.I If"" for enrrgy J,avings measures including 

instaUl!ion of variable .peed drives on ....lion blo ........ cll1ngu 10 flcilily lighling. oon..."rsion of .Iectric 

healers 10 p.·flffll unilS. ad,jjliQlI ofoccupancy iirllSOfS in iirldom occupied spaces. and ins!Allalion of 

variable.peed dri ves 011 !he plllll walC'r pumps. 

2.2.2 MratloP Retrofi! 0995) 

The projec\ involved retrOfilting a fine·bubble amnion 'yOlem into each of three xralion basins II both !he 

Nonb and Soulh Plants. ACS D ,uliud a ~ignifK:.m power ,educlion wllh!he improvedsy,(ems. which 

made lhe projecleligible for cost "'imbum....m for de,ign .nd ronsuucliQn supervision fees as ....,11 as 

appro.imately 25% of the ronslJ1>Clion roSI Ihrough Niaga .. Mohawk', EncrIY Aui.,ance for Nonprofits 

prog:tam. The esl;ma'ed combilltd annual PO""" Ioavings of up to $320.000 for !he 1"'<1 plllllS resulled ill a 

payback prriod of as liltle as 5.5 )"'Ml for !he fine·bubble .....Iion syStem. 

l.p t:D&jllNdng Ev. I~.!jon or Inllum! rump S!l!lions (1?96l 

This projec\ ev.lua!t;d and summariud \he pumping ope,..lions for influenl pumps II ,he Nonll Plan'. and 

recomm."lded variable.peed pumping 'lnI!egit, 10 .ff",.ively ope13lelhe pumping process to pre""m 

o..."rf\ows or planl . urging. and pmenliol rnrrlY J,avings through variabJe..,peed operalioo. 

2.2.4 Inn...n t Pump PrnitSl 120Q0) 

The pmjec\ involved UIe ""place"",m of Ihree innlll!nt pumps to include varilble freqlll!ncy drives (V f l.)s). 

pump cnnU'Ols. SCADA SyS1em. alld o""mead enne modiflcalions. al'd Ii, conditioning for the motor 

cnnlrOl ~n!C'r$. 

~I'lu' 
.1.1110., C".'1 s.-..llbIrkt 



2,2.$ "'echln;",,! AM Sttttn Prnjl'd (200 I 1020021 

The projo<:l involved !he ~pl~men! nf two mtClunically cleaned fine ""'«1\$. conveying sY'terns. el«tric 

modir~alions. and l>59Ci.tcd oonuols. 

2.2.' IIKjnr!JI!nr .Srn,h hor ! IPI![!rlp (Win ,<> P ....... pll 


Thi' ongning project involves !he r.-pl.u:emenl of existing moKm wilh p!l'mium dr~i<ncy mol9r:l ond !he 

addition of VFDs on the following equip ....nt: 

• Plant water pumps (3 pumps) 

• PI~m ai, COmpIUSOfS (3 cOntp",,"on) 

• Incineno!Of ind""ed draft fans (2 fans) 

• locincralor drives (2 d,ives). 

Montltly data On eI«trif; .""'gy usage and billing wen: obIained from ACSD for 2000 and 2001. HGURE 

2-3 !-hows tile mnnilily .I«trif; energy demand and usage fOf 2000 and 2001. Billing fo' tile North Plant is 

~ on tlte kW demand. kWh usage. and aclu'ge for ,eacti•• po"""'. lkcausc the ",active po....."charge 

was only l'lo 10 2910 of the IOtal el«uic bill. it was ronsiderrd ""gligible ond only the demand and ..sage 

.....,'" included in the evaluation. 

The 2001 dala set ,hows a decline in both the .I«Iric ene,gy <ltmand and usage from the 2000 data >jOt. 

with an average dec~... of 115910 in elttl";'; ....... gy d.mand and a 6.6% deere... in o~lleltttric ene'gy 

usage. RGURES 2-4 ond 2-5 illl>Strale tile clunge ;" electric e"",gy demond and llSlO",. ",sptt1ively for 

2000 and 2001. This allowed for. 6.8% dec..... in .Ioctric powercharg« (down from S7SQ.749 in 2000 

10 S699.892 in 2001 .1 "" avera", cosl of$0.0681 pe' kWb). 

HoUl'ly electric energy demand data (Of 2003 was ~Ioo obtained from tlte ACSD and ."",mariud in 

HGVRE 2·6. The average electric ....... gydemand ch.orge in 2003 was ~ on 1.612 kW as compared 10 


1,497 kW in 2001. ",hich is an incre ... of 7.7%. Average electric ''''''gy u....ge inc~ased approximatelY 

I % in 2003 from 2001. With tile inc",... in botlt the electric ....... gy dem:lnd used for billing pu:poSCII and 


the slight incre .... ;" electric energy llSlOV. the cost of ~lectric ~......gy increased in 2003. with an average 

..t~ of $O.086,'i per kWh. ",suIting in • llSlOge c<)SI of S896. 113. 

Nonb "'.01 
oIJ.....1 eo..o" s..."" ~ri<I 
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Total electric usage - 10,366.009 kWh 
Electric demand charges based on 1,617 kW. 

• Meter malfunction on 
416103 and 9129/03 
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200 I INortheast Blackout 

o 
12110102 0:00 11~9I03 0:00 3/20103 0:00 519/030:00 61281030:00 8117/03 0:00 1016103 0:00 11125103 0:00 1/14/04 0:00 
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NATURAL CAS USAGE 

AGURE 2-7 ~ a monIhIy compmi$On of natn pi ....r;c with changes in tempcntun: for 2000 and 

200 I, It can be I«1l thai. dLll'ifl&lown 101IIpff'Itun: months, tho quantity of Batun.l pi delivered ..... hi",", 

tllan in momlls willi ~i&htr l~mptratum, as u~, Thuwn.ge t~mpenuun: for 2000 ..... 47 decnn 

F.hrenhel, with a to",1 ""s<' of 55~,~1l tMtrn. of !Ia'.....1IU (.t • ""', of $214.1115, ;""Iudln. ,"" 

lransponationcosl). Theavcr.ge ~mperalure (or 2001 was 49 degrttS F~~II wilh 1100001li»it of 

302.]35 thcrnu ($31 6.342). I, is _n from AGURIl2-7 IhIt in 5pi~ of tho IIl'lio R!dllClion In lhe .mount o( 

nlln pi delivered in 2001 as rompmd \0 2000. lIIal tho COS! iOCJease<l by almolt so... This was tho 

lQult of ... ilM.'lale in I>Ilun! cas prices of ' pp"uimalely SO.29 per therm from March 2001 \0 April 

2001. The ""Iun! ~ prices remained tleYlIed for the re....inder 0(2001. N."....I ps pricu then doopped 

bKk II) $0.582 per Iherm in 2002 and (urther clKwascd 10 so.s~S per themI ill 2003. Nllun! pi _I"- as 

indicaled in tIM: ACSD InnUiI reporu incrtlSCd from 2002 (.515.494 1hemIs) 10 2003 ($66.608 1henno) in 

.il£of the ollp.. COOl decruse. IQUlli", in Incrtascd ovocnll coo15 10 the Nonh PIli'll (Ii'om SJOO.O I S In 

2002 10 $J 16,[67 in 2(03). 

M~rec...t plom dota from ACSO', '2003 . nnual rtport indicalt tha, tho inclneratQf'l u~ .....jorlly (789b) 

of the nltlurallla5 delivered 10 the Non~ PI. nl. wilh • I0I.l1 annual U$llge of44),08S ,""ntIS for locir.m.lor 

optnlion. resultl", in 1Il annUli cost of $247.23' (SO.sS8 per lhtrm). 

ToIII planlllllun! pi ....r;c 0/1 • per ........, fOOl basis~... be ""ktdatnl as I bntctmwk prrionnanoe 

pulIIl(1tr by dividin& the annual PI ....ce by the IIqtwe '-age of buildi..,.. ",. "aD eltimata that 

Ibm! is 0_ 56.000 "Itwe feet of roo( m:llIftad """' [0 bulldinp.. The e>limatcd 1>1,,.,,1 PI ....ce per 

..... 1Oot of pi .... IVCfaICS apprmlmalCly S ",",1IIl per oquare fooL If the quamily of Balun! pill) fuel 

the incl......ton wen: ...~. the natural cas ""F per square f<lOI of plant arta is 2.2 thcrnu per sqtwe 

""'. 
SU MMARY OF ENER GY COSTS 

TABLE 2-1 "'m~ lht ~fI<1"I)' 0;<)115 for 2<XXl throu&Jt 2003 btitd ondata from the p[lnI. and lht 

.....u.al reportI and off ... eltj"",~ for 2004. 

w 
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Tab/~ 2-/: Summa'1"!£""0 Outs 

Y~u "'" "., ,.., '00' EslimlCed 

'''"'' 
Averngc Flow (MGD) n.> 21.3 12.1 '''' " 

Annual Usage (kWh) 11.006.661 lo.zn.l19 10.21M37 10.366.009 10.366.009 

Electrici,y JUte ($Ilcwh) 0,06821 0.()6.81O 0.0708 0.0865 0.085 

Annual COSts S750.749 $699.S92 S723.74S $S96.11 3 SSSl.111 

Avm.ge U$IIge (kWh 
1.294 1.322 1.266 1.150 1.235 

pe< MGD) 

Avtra&~ Costs (pe< 
S88.28 $90.02 589.12 S99.39 S 104.95 

MGD) 

Annual Usage 
554,938 502.335 511.935 566.608 63().cro' 

N.mral G .. ("""'", 
R.l.le (SIIbcnn) 0.4051 0.6297 0.586 0.558 0.638 

Annual Co,ts $124.815 $316.342 SJOO.018 S316.161 $.401.940 

Avtf3gc U5a8e 

" " .. " "(the"'" pet MGD) 

Avm.ge Costs 
$26.44 ""." $37.19 S35m S35.01 

(SlMGD) 

T(lllIl Entrgy Costs of Electricily and 
S975,564 SI.016.234 $1.023.766 S1.2 12,28O SI,283.(151

G. 
TOIal EnergyCo$lS pe< MGD $ 114.71 $13().72 5126.92 51 34.46 $1 52.&4 

R>I<S .... total """ual cI«:tric COS! di"_ by IOUl ""nU31 elmrie: ...,. (in kWh) and includ< !be OOSI for 

demand and "'....ive pow<r.~ over ,ho total u<age in kWh. 

1004 """. estimated .. foIl0"3: 

• ~ '''erog< I10w baood "" r"" 8 """",,,of the Y""" and projcet«llo ,ho end of'ho 

~. 

• El<>:1ric .........,",,«1 .. K' <=to p" kWh ba><d on ""<> /..- r,,,, • rr.>n,h. of 2004. 

• N..ural ps ""oJ; baood 00 ""oJ; f..- r,,.., 8 moolhs 0(1004. 

/.Ion: slud~e i. expoct«l to bo procfiI<d in 1004, ~ul'in. in hi&h<r ""ural II> usage. 


SUMMARY or HISTORICAL LOADINGS AND r.rf'LlIENT QUALITY 

Monthly pion' flow 000:1 P""""" <t.,. I'NW;.-w I>y Ac:~n for 2fn hnf1 2001 i, lahul....:! in TABLE 2_2. 

NoN~ 1'1.., 
Albuf c.ooty s-... ObIri<I 



Wti~"alU"""'_ A v...~ (lGOCh" 2001 1)0110) 

1nfI...1II Plant Flow 

lnfI ...nlBOo. ConcenlTlliol'l 

22.JMGD 

IS9.7m&l1­

Inn..... 800, Loadin, 

"~I~,e BOO, Removal 

29.361 Ibid 

98.<4~ 

Inn ...ru TSS Concentralion 238.8 mafL 

tnfl...nl TSS Loadinl 44,1121b'd 

A\laage TSS Removal 96." 
Inti ..... TOIa1 Kjddahl NiImcm(TKN) 

tnnllOlII TKN Load.., 

"¥enF TKN Removal 

23.2 m&IL 
",2S61b1d 

n.O. 

FIGURE 2·B.rows!he ",l:uil)nship ofinfl ... mBOO. and TSS to.dinp VttW< planlflow. ~ 

Iotdinp ~nd 10 be lower in Iho ~mmrr and fIll \han in !he winltr. TSS to.dinpdo IIOIlpptar 10 rollow I 

,..sonal Plnem. TotJ.l Kjtldahl N;U'O~n (TKN) 10Jdinp (FIGURE 2·9) do 1101 .how I CO/IlIi.tcnt pan..n. 

The NonIl Pll nt lias COMistcruly ach ievod 800. and TSS ,..,moval efficiencies in exccn o f 9S"""nd 

.mu.elll CQIICtnlraliom of both...., well below !he d~sc- pmnlllimiu 0(25 .0 m&l1- l nd 30.0 m&fL, 

fUI)«ti .....ly. TKN ,..,,,,,,val effICiencies I~ 72.1"". 

In order 10 Cval""lC !he clcaric ......, ~ II !he Nonh Plane.. Ibo elcaric enero i.ISl&'!' and dtll\llld (\II" 

won: mmpual ttl WW11' IIoa1IO ucenain me cffcru on varyi", flows on "'"Ill........ F'IOURES 2· 10 

and 2· 11 oho ... !he IvnIjIC- molllhJy pta.. flows alooII willi elecJric ~.mand and IlJafl'. mp«ti.....ly. 

80th electric CllCrIll dcll\lnd and WoIICI' appear 10 be inn ...rnd by ion...1II flows I<) ,vyin,.~ A 

l ilnirlClru rom.llliofl is particularly ~ belwtCn flow and ckclric ellCrlY demand fl'1)lll May 2000 to 

June 2001. 

' '!GURE 2·12 slloWJ nalW'l.l P' mnsumplion Ilonl with WWTP flows. From FIGURE 2·12 and FIGURE 

2·7, illpptl/'$ WIIhe .... in flClOr influmeinJ IIIlInl ... a>n5umplion is oUldoor ICII'I!lCf&IUU ralhct \han 

plant flows, IS ,,"unl pi IXIfII.Umption increases dwinl Ihe ,,;nlCf rrKlnJhs and deauses in me illmnlCr 

IPOfII/IIIO an avenge .., ... 01 l",nu~ly ll.ooo IIInmI per mIInlIL 

B&$Cd on daLa from :zooo '" 2001, appnlximudy 23.191 Ibid BOD, an: ",,,,,,....0. 'fhtnofOft. Ibo <Slin\MCd 

doctric CllCrIll ...ate per pound of BOO. ttmO"fd 1\o'Cr.Ij!C-$ IppI'Oxim'"cly 1.0 kWh per Ib of 800,. 

&$cd on Ihe :zooo Ihrov.&b 2001 <bI!I, Ippnnlll\llCly "2.74S Ibid TSS ..., ttmOvrd, 1l$~lti... in III 
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e>timated elcclfic energy usage of0.67 ~WbIlb of TSS "''''''~. The avaage natura) gas usage is 

approxima tely 17 to 20 themu per Ibof 80D, ",,,.,ffiI. 

TABLE 2·3 summarizes lhe perform.tnCt of !he wlids handling process ond incinerator performance. based 

on 2003 data. 

P..amdor A"uage (2OOJ Dala) 

Belt I'n:" Shdgt Quantitios 35.016 ",,,t tom per yeaT. 7.7~7 dry 10m per year 

A-"Il" Cake Percent Solids 22.1'" 

[""inmllo. N.t.,...1 Ga. 443.08~ themu p<r year 

Gu Thenn, per Dry Ton ~7.1 thmns perdry IOn 

AW1lIge Dry To,,", per Day 31 .9S dry lOllS p<r day 

Belt I'n:ss PolylllCl" 118.4 1b< per dry ton 

North 1'10.. 
AlbooyC".IJ_~"" 

http:AlbooyC".IJ


3.1 

"""'" 
ELECTRIC SUBMETERING PROGRAM 

DESCRIPTION OF SUB.\IETERING PROCRAM AND SUB!'oIETER LOCATIONS 

1 I I Qwdptlgo of Pmgfl m 

Continuow submeleri"l ""IS condu:::lCd through i!titallation of submeters with oolllinuoul reoon:IinS 

~I~ data. Joucn: (CREDLo). ComillUlDld ~ubmetninl W!llIII5Cd 10 capture dium&l varwio... in 

~1e<1rio; CD('f'f.)' <It"",1Id for major pious of .....ipment. u ...,11 IS provide. rqwescllllri..., $&I1Ipk of 

cle<;trio; mnu ~ includinl measuri", electric enrru demand .. cquipmelll cycleo ()II1nd 0". 

In COIIjuncUon witlllbe amlinuolas submclni", pn:>&ralI\. daily proce5S dall ~ DDlIected for both !be wet 

.~arn.nd 101i<b bandlill, pm The summary of process data. is furthor det.oi.... in Section 4 of Ill'"-	 on 

Ins' ,1IWIeOU$ subme,ering was 11$0 cQndllCltd on I'<'pI'eSCnullivc pieces ofequipment, usullly .hoIe that 

oprraled ••• ""ns'"n! sp«d l<:OOrdi", \0 I tel schedule and driven by moton flU..:! •• 5 hp or JfealC1". 

TABL£ l·l summarizes.he rnGUHl veale. lhan 5 hp. Tbc imllnllneous readings . nd eslimalCd opcmin& 

houri were then uocd 10 c.lculale estimated IOUII electric cncfI)' IJ5lse for Ibe panicul., piece of 

cquipmcnc. 

J .!.1 Subnwltr l .osa' jom 

B~ 0111 ptanI,,'alk.llIrough and uislin& pion! infOrmali.,.., cnm:i_ly·ru:ordintsubmttm; were 

''''Lallt<! in 1M following local"""': 

• 	 l'hrtt mel... on .he raw ...,.s'c .... , .. pu mping "r.,em - one ""',.. for cl<h 

variable.peed pump. 


• 	 T'hm: mccon on .he pllm .... ler """""111 'ylolem{used \(I provide S«OndIry 

em...... \(I plarn po"IXt$stS) - one melt'r (or each I"''''P. 


TIlt lIIbmelm ~ il1$lalkd from I-tardI 2, 2004 10 April 12. 2IXl4. with ~e~ccpcion or do( melt< OIl the 

indlnd dnA fa... wltich ... iMll11td from M~h 11 .200410 Api112. 2OOl. 

http:summarizes.he


! 
• 


j 

I 

I 
-•< 

•• 

i I 
u 
u 
> 

f.i 
->• •!" •f 

~~ 

i . . 
< 11 

" ~ ..h ' & 
~ f ~ !.: I ­, o. 
I! I · 

'0 

';.~ f ..Ji 
" 
;;; :> 

1 
;i;wI Sr J• 

,! 
.!_ 

it .a "" ,I 
I,I)! <i! 
h><

Ii 

I• 
i• 


II 
J 


< 



SUMM AR\, OF S ITE AUDIT 

The .ub....leri'" IocIlions lim<! i~ Section l.1.2 """'" fjlllliud as I ruWI oflbe l ile Illdil. Two lI>brncIm 

inilially lCbaIuled ror iMl3Jlalion. bullIOt ill$Ulled wen:: 

• 	 MeIer on die RAS pounp - it was dmnnined lhalW d«tric ~ IIUt;e fOf 


this motor could ~ obI.Iined usiq an inw.nuncous meier midi", (detlliled 

funho:r in Seaioa 3.4). 


• 	 Meier "' lilt Solids fUndlm, Buildm, - upoo1 i11Sp«lion. il was dt\t1m.ined WI 

this ....Ier could IlOl ~ ins\J.IIC'd; d\lmfOO:,lhe submtler was ins\J.llcd on the 

indntfalOf in:had draft fin. 


[n oddition, !he sile $wYeY I~ the nillin, cquiplTI(!OI .1 Ihe planl with 5 hp Of ~'Itr 1IIOIOfa. AI 

mwn by the d.l\J. in TABLE ].1. Ihe mo\Qr$ usi", the fn)JI ~~~ are lh<>$e on the inftll(nl 

_WIlier pumps. the ploru WIt.. pwnpt••1Id the ...1Or C<)mprHwrs.. C....,n~y. only Ibm: of the 

infl_ pwnpt hi"" moIOI"I ... ·Ith "' 1-1>1:. buI the on...,i"'l.,.,i......1Or 1mpro""""1IU projocl will in.."l"" 

lmWlalion of "'FDs on the ~ plant WIlier pumps.. 1_ of !be pLam air comprason.. I"" imuccd-drlfl 

incintBlOf ran.. and the I"" i.,.,incnlOr drives. ollowin, ror more fle>.ibilily in pnlCCSI_1 and offcrinc 

opportunilies ror .....CY ..viap. 

3.3 SUMMAR\, OF CONTINUOUS S UBMETER ING 

The follo"'l11 s«lions $ummariu lhe l"I'$ul($ from oonliouollS $ubmelt ring oct;vitit<. The ovenll electric 

enercr dtmond f..... the NOfth PIaN is shown un FIGURE ).1. SignifICant pub """'" IIOt obiervcd in !he 

data willi lilt uceptiun of""Veri! days .1 the beJinni"l of April 2004. in which hourly dtmand e .. ~ 

1,600kW. 

,'='.1 [nRuta' ""tiC....,,, Pumps 

Contil\llOUl oubmtIcrs """'" ;1UII11cd on coch or !.he thrft lOIl4Ip • .-viable speed innll(nt pumpllO the 

plant. Tbrrc ore lwo addilioM.l ~ hp oonmnt speed inn_ pump> IIw """'" nDl pan or the a)fIIi""""" 

wbmcl" 'ns propam.. Tloe!c pumps COII',*,y flow from !be rolieCIion 'YSlem 10 !.he gil ~fn)va! prucUS II 
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llIe planL The t"", COIl5tant .p«d pumps Operlle when tbe influent IIow ex<:«ds me capacity of me Wee 

variaille spte(! pumps and !heref...... me fUn time can be delermi....:! from \lie influent now d~ta-

Each pump is ,;wi II) handle approximalely 15.300 plio". per minute (&pm) II! a IOtal dy""mic bud 

(TDH) of53 feel. 

The patlems of el..:lric eJICrgy de"",nd during me submelf:ring period are sIIown on RGURE 3-2. These 

data illustrate thai Pumps No. S and 6 was op«ated. majority ofme .ubme1cring period. while Pump 

No. " ran only II! !be beginning of March and April. It 1IpIlta/'$ IlII1! all Wee pumps ""'" operational only 

near the beginning of April 2004. This OOITespondS with !/Ie higher demand peak shown in RGURE :!-I. 

indicating !lw the o"mllion of the influent wastewater pumps greatly Iffect the overall pl ...t elCC1ric 

.JlCrgy demand. The data also indicale that \lie sp«d of al! thr« pumps. when fUMing. was adjusled 10 

.qually distriooIC flow between llIe pumps in opcrn6on. The .verall" PO""'" draw values from the 

submeleringdata for Pumps NO.4. 5. and 6 (when inoper:>tion) are 145.8. 135.6. and 134.9 kW. 

respc<1.ively. This COlRSponds !O each of the pumps fUMing It Ipproximalely the same sp«d. The 

."""11" power dtaw v.lues CIIlculated .s pan of !his "",'k ;$ the a"""ge po""r draw when each of the 

pumps was in operaliott. 

TABLE 3·2 summari~« the electric ....rgy usage and estimated cost for the influent pump opetalion 

during the submelering period. If the n"",ben obtai....:! are extrapolated !O the full year. it i. eslimated lhat 

lhe IDlaI annual elCC1ric e ...... gy usage of the influent pumps is 2.343.416 kWlt Ind the 101.1 estimaled cost is 

S202 ,705 or approximately 22.6% of the IOta] average annual electric .""'gy cosl. 

T,,&I. 3-2: SUm""'" of Influent Pumps Durinr lite Submelerinr Period 

Electric En.1lIY Usage 
1 nf1~nt Pump No. 
 (s'i.... 'ed Cos'o 


jkWb) 

• 26.415 S2.285 , 117,852 SIO.I94 , 118.967 SIO.291 

TOTAL S22.770263.234 

Note' 
• Eslimatc<l usin. 8.6S ""n,, p<r kWh...nicb W2S • __• """ p<r kWh from 200] data. 

The C"Iui\lltlcm electric coergy usage of the wu!ewa!<r pumping .y.lem per million gallon of "'Ute"""te, 

!realed is approx;m;tl.ly 288 kWlt per million gallo1t$. 

"""~ 1'I0nt 
Albooy CoonOJ' Sow... ObIrict 

http:approx;m;tl.ly
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l .U Plan! Wa.n Pu!!!!!f 

AOURE 3-l..........rues the oprno...... of the pi .... _ .. pumps. While the pia". Wlff indica.m IIw ..... 

pi ......... ~ pump is no.n comwKly and an lddilionaJ .wo are no.n 120 booB per __~ the data collec.reI 

Indic.1rd tha. Pump NG. I did noI oprno~durin. the lubmmringpcriod. However. Pumps ND. 2 and 3 

,......., Of*1"io .... 1In~ and 95~ Df "'"' Ii.........p""Ii""ly. ",. electric ..... '8Y ct. ........ and u..... trend, 

Indicate COflSlanHpffiI opctalion. The 100I0I"l 011 1ht'5e pumps wHi bt upgraded Ind VA)s insIJ.lirel IS pIfI 

of the ind......",," irnpro''I'JIII'nl projecl. currcmly undeT eonslruCtion. This iubJlll'lCrin. dalJ. will provox a 

reasonable bucJi... \0 tsSeSIlctual electric mrru gvinp resllll in, frolll the imptO""fnonU. 

f'llnI ..... 1eI" pumps No. 2 and ) bad .~ tl«lric: encrl)' dmIands o£90.6 and 82.1 kW (121 j hp IIId 

110.9 lip). respecti....ly. TOtal elcaric mrrar u~ and eslilfWed wocilolftl cosu durin. thc lub""""'" 

period ..., ..........n...d btlow in TABLE 3-3. 

P lant Wa.n PuIllP Nn.. 
Electrk " ......,. Uu ge 

I!.$tl.... lreI Cos,. 
(kWII, , 81.556 $1.514 

) 78.846 $6.820 

" ITAL- 166.<102 S1 4J9.4 

EJ.lnpOIIlina the number of kilov.al1·houn and thc elIinwcd rosu 10 lheetolire year. II is elIinwcd !hal 

apf!fOI"""..ly 1.451.652 kWh _lei bt ustd by lhe planl _lei" pumps pcr year. wtlicb ~ kCOIInI fur 

14.1'10 ($126.087) of the wWlMlOIl electric tllrfJY COM. 

3 .3.3 MOllon Comprmoa 

The ..... ion rompresson. "'pm!'nllliC ,in&le IlIlesl tltctric tnergy OO"'tIJlIC1 . 1 tile planl .ite. Each of lhe 

.wo compresson is 450 hp and pr1)vidu air 10 lhe IWO COfI"""lioOlOI arrati<ln balin, f« lhe bio.a' 

IfeIIJIII'nI procas. Typically...... of thc IWO comp!'l'S~ is in oprr;uioo a' any 1iJnt, willi thc $«(Ind Ii • 

,tlndby Wlil. Theotfnle. for the lubmt:tfti~ PfO&IlIm. • ",bmeICr wu inWI.Ilrd 011 OIIly 0... IOf thc 

Tht ".,...,.. compressor runs a>nIln .......y )6S days po<" year. During the conIi .. """" ............in. pcriod. 

thc atfI\ion OOmpRSSOf ran romi"""",ly II lOt eotimalCd .,.....,e power dnw of 286.4 kW. AOlJRE l-4 

,hoWi !he opt...tion of the compressor d ....in. lloe.,..,..-sc of 11M: submeterin, period. It is elIi.....m Ilw. It 

"" ........fSE~IM S. '"'..., 
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this .~~e elC<'tric e""rgy ~,!he IlOnlLll power usa&" is 2.508,818 kWh at a toW annlLll OOSI of 


aimosl S211,Ol3 (or 242% of !he IOtal electric e .... rV !>Sage Itlhe plam). 


"\lie uration comp<t!;SOf was .Iso moni1O!"ed as pan of the insl3nta!l«lU$ submelering prouam. "\lie dill. 


obIained during the instantaneous submetering proJlf&m is further discussed in Section 3.4 below. 


3,:U l"cinelJ!lOr Induced 0 ...0 t'," 

"\lie Nonb Plant bas t"", mulliple hearth ,",wage .Judge iro::i""ralors. with 0"" typically in operation at • 

lime. Each iro::i".,ralOr has 10 hearth. and is approximalf:ly 22 r""l in diameter and 41 r""l tall. Major 

equipment associattd with lhe iro::i""rators iro::1U<ks !he indUCfXI draft rons. combustion ai, rans. cooling ai, 

rans. iro::i""rator drives. aDd lhe ash slurry pumps. "\lie incinerator draft rans au !he largut electric energy 

consumers io lhe incinerators. "\lie two i""i""rato, induc~ draft fans au 75 hp oDd of the open wheellJ'Pe 

1-1GURE 3-5 .1>0..... the optration of lhe induced draft fan during lhe oontinOlO'" submelering prouam. 

Plam ""ff iDdicated thot the inci""rator optrates approximately 1 10 10 130 hours P"'" w.ek. """ich requires 

thatlhe ..rociat~ equipment such as lhe induc~ draft fa..... oombuslion air fans. cooling lir ra...., 

inci.........tor drives and ..h .Iurry pump. operate. "\lie plant also iDdicates that lhe inci""rato' draft fan 

optrates during warm·up and cool-down or lhe inci ...ralOr. During typical operation. solid • .,.. inci......tt<! 

Ipproximately 120 hours ptr week and the iDdUCfXI draft fan rullS an oddition.al 2 I>ours during warm·up aDd 

8 hours durill3 cooldo"Tl. However. durill3 the .ubmeterill3 P"'"iod. lhe fan operated 90% of lhe time or on 

,,·.rage. 151 hours per week. Plant staff Iw indicated thai oddition.al solids ".,," processed duri"8 lhe 

submetffin& period. resulting in in.creasfd incinerau ... operali08 limes. From the 5ubmetering data. lhe ran 

!\ad an avel1lge power dl1lw or 27.6 kW aDd ll'l estimattd 19.307 kWh """re used during lhe CO""e of lhe 

submeterin&- For !he ann",,1 eSlimalf:$, il was ass umed that the iDduced draft f~n will operate 130 hours P"'" 

week. l1Ierefore, !he <"Slimaled ann ...1powtr usa&e is 186.829 kWh. atan approximat. coSt ors 16.161 pt, 

~ar (1.8% of lhe 1O\a1 electric energy cost). 

A. witlllhe plant Wlter pumps aDd lhe aeration bloWtl. i"'1amaneo~. powtr draw me ..urements wtre also 

obtained for lhe incinerator indUCfXI draft fa.. and an: r..ru..-r .ummarized in the ""xt ..",tion. 

3.4 SUMMARY m' INST ANTANEOUS SUBM ETEK ING 

I"'tanta"""'" poWtl dl1lw measurementS "",.., obtained from motor! greater than S hp at the plll'lt for 

~quipment that i, eithe, in C(I1ltinoous IlSe or open.ltd 011 • sel schedule. The re$ultillg information was 

collected to VC"rify electric e"",gy <Iomand IIlhe facility... ""II as to monilor cha",", in elC<'trk e ...rv 

dt!maDd as lhe equipment is cycJM OR and off. 

http:oddition.al
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llle instlnL1nrou. measurements were obtained <uing hand·held ""'!mO. TABLE 3-4 ,ummar;zcs lhe 

inslantlneou. powtr draw aDd estimaled operating hours to.- each piece ofequ;p"",rn oY<O" 5 hp. 

Based on llIe instan\a1lflOlts pow.r draw mc..uremcnts and the estimated operating !lours. TABLE )·5 

.00.... !he eslimalt<! annual .l<>erne ~ u..ge aDd ass.oc;alt<! COSts. llle labl. presen15 both \he electric 

e""2Y usage and COStS based on instantanro", powtr draw meuuremcn15 along wilh wimales provided by 

plaru SLaff as 10 equipment operating hour,. The shaded boxes indicale equipmenlthal was monilOrfd 

under holll!he conl;n""", aDd insLanLanro", lubmelcring programs. In calculaling eltimalt<! electric 

energy ....g<: for !he aeralion oomvresson. planl water pumps. aDd indu.ccd draft fans. !he cominuous 

lubmetering data were used. T\Io() oolmbl. diff~nces bolWttn!he oonlin ........ and insuntaroeO<U 

,ubme,ering data to.-llIis equipment art: 

• 	 The continuo", .ubmelering dala for !he inciroeralllf indu.ccd draft fan indicalt<! 

lhlIt !he inc;""rawn .nd associalt<! equipmen' ope.ato:! approximately J51 

hours...'bich is ""aler'han ,he 1)0 ho,," per week ,.,ported by ACSD. Thi. is 

most likely due 10 an increased quantity of 5<)tid. JII"OC"'sed during !he snldy 

period. Normal operalion of 130 ho.... per """"k consists of 120 hours for 

incineraling sludge. 2 ho,," for wann·up and 8 hours for cooklown. 


• 	 '!'be pl.n, waler pumps· I Vffilge power draw, obtained from !he con,inllOllS 

.ubmelering program. Wl\S less than !he instantanrou. powtr d",w recorded. 

Actual openuing bows also a~ 10 be Ie" than reponed by ACSD. 

llIerefore.!he .v....ge powtrdraw. as well .. !he ob5ervcd opera,ing bows 

during !he ,ubnIe1ering period ...:as usM 10 calculate lOlal electric energy ....ge 

for !.he pl.n, ""lIer pumps. 


In addition. il\SlanLaIl<'Ol1S meter readings were taken from a few (OOwnlhat wtre ~ than 5 hp. These 

10010.. aDd .",rag<: electric powtr draW! illCludc: 

• 	 lklt prtSS dri'" (2.1 kW). runningapproximalc ly 110 hou.. per week. 

• 	 Polymer blending uni, (0.4 kW). running approx;mattly 110 hours per week 

• 	 DAF polymer pump(0.4 kW), ,woofwhioh runconlinuously. 

• 	 T wo gril colleclOtS (2.1 kW nch). nch running 3 hours per day pll1S an 

addilional 500 hours per yur in .lO<m Row conditions. 


• 	 Gr;t SCrew con",)'Qf (1.3 kW). running 6 hours per day plu. an addi,ional 500 

hours per )'¢ar in storm flow condilions. 


The electric tncrgy ..... g<: and COIl for Ill;. O<Iuipmcnt was owroximalely 28.J55 kWh and $2.435. Gi,,," 

,he low power dr,lw val .....nd limilt<! ope",'ing scbedule. (in the case nf!he bolt press .nd the polymer 

blending unit), !.he abo>" rquipmern arc 001 .,,,,irlean! to the pllln!"s IOLaI elecuio ........ gy IISlIge or coSl. 
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3.5 SUMMARY OF ENTIRE SUBMETERING PROGRAM 

Based on !he result. of !he COIItinuous .ubmetering program. !he inO""n! wastewater pumps. plan! water 

pumps. aeration blo~. and incinerator induced draft {am use an cstimated 6.496.71~ kWh per year. 8t an 

cstimated cost of $561.966 (or .ppro.ima~ly 63% of the total electric ctlCfllY cost). 

FIGURE l-6summarizes!he ~nt elt<:tric energy ......JlC distribution .roonll the larger moton; .t!he 

Nonh Plant. TABLE 3·6 also shows !he cotr"ponding peruntaJlCs of total electric energy usage. 

'i 

From tile figure and table. it is 'pparrnt that the largest ~id<nlified" lI5C$ ofcl«tric energy al the planl arc 

lhe aeration co~. inO""nl wa.s~W.ltr pumps. and pla.1I water pumps. Appro.imately IS%oflhe 

lotal usage is :oc<:o\Inlcd fot as ~ ....'bicb would in",lve equipmenl .1IC1t as healinll and ~mil.ting 

fans. lights. tab equipment. and other plant equipment with electric mown Ie.. !han ~ hp Ihal were t>Ot 

ineluded as part of thilt submctrrin! program. 

FIGURE ].7 shows Ihe di.tribulionof estimated electric energy lISIOge among the major~ al the 

planL Equipment " .... grouped into processes as follo....s: 

• W..t.....ter Pumpinll - InO.en. was!e,,'a!'" pumps only . 

http:6.496.71
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22.6% 

11 .3% 

• Wastewater Pumping 
o Plant Water Pumping 
t:J Preliminary Treatment 

• Secondary Treatment 
• Solids Handling 

. Other 


14.1% 

Note: Pfima'y Treatmer( Process not Ihcwn as the 1*.... "¥ oIloU11 ~ UMgOt is negigibIe . 

FIGURE 3·7 
NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION OISTRlBlITlON OF ELECTRIC USAGE 

ALBANY COUNTY SEWER DISTRICT _ NORTH PLANT ~ AIioONG PROCESSES 
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• 	 Plant Wiler Pumpi~g- PI.nt WIter pumps only. 

• 	 fuliminary Treatment - Grit conveYlnee equipment. 

• 	 Primary Tre.untnt - No major energy usages noled. 

• 	 S«ooda.ry Trealmenl _ ~alion comprnson .nd RAS pumps. 

• 	 :WIldS Handilng - lpcinel"lllQr inductd draft fans. SHT mix~". primary Stooge 

pumps. OAF rec~ulal;"n pumps. combilltion air fam. cooling lir fans. 

'PCine[<lIOf drives, ash slurry pumps. WAS pumps, combined sludge pump •• boll 

pres. dri ve. 


• 	 Other - Channel blo~rs and olhtr equipment not speci fICally metered during 

the subrnetering program. 


By far. the secondary treatment process OOI1$UJ\"\t$ the mosHk<:tric ~nergy It the Nnnb PlIIII. It is 

.'timated that appm,im:ltely 0.32 kWb ofel«tric energy i, oon,umcd JX1" Ib of biochemical o.ygen 

demand (BOD,) r.movtd in the .srwndary ~. 

The dutribution ofeltim:ltoo el""tri< energy usage in the SQlids handlins proces' is shown in FIGURE 3·8. 

The 50Iids handling equipment W3< oal(goriloo as folio", .., 

• 	 Pumping and Mi.ing _ SHT mixon. primary .Iudge pumps. WAS pumps. and 

combined sludge pumps. 


• 	 Thickening _ OAF recirculation pump •. 

• 	 fkwatering - BellI"""' drive .nd thickened .Iudge pumps. 

• 	 Di'posal - Induced draft fans. oombustion air fans. cooling lir fam. ipcinerator 

drives.•nd ash 'Iurry pumps. 


As expected. the dispoul (iocinel"lltion) ponion consume, the majority of the e[""trio ~""rgy in Ihis 


treatment process. 


http:S�ooda.ry
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4.1 

S«tlon 4 


PROCESS PERfORMANCE ~URING SUBMET[RING 


Process do... wu coliecl¢d during lbe con,inuollS sub"","ring. ~ dati were compared with h;"oriell 

planl dati 10 detemtinc if !he optrnlion during sub"",.eri", and CQl'mpondiog ....... gy ~ oonld i:w! 

oonsidorm Iypical for !he Nonh Plan!. 

SUM~tARY or PROCESS PER.·ORMANC E PARAMET[R MONITORING 

For lbe duration of the ,ubmelering program. !he follow;ng daily ~ perio"""nce da ... were collec!¢d; 

• 	 Inn...,nl. primary .muolll. Ind planl .m""m biochomicll o'Yll.n demand 

(BOD,). 


• 	 Inn...,nl. primary .m..m. Ind planl .m""n! IOtal SllSpond¢d solids (TSS). 

• 	 R.,urn IcthllUed .judge (RAS) now ra" I nd susponded solids. 

• 	 Was", ac.ivated .ludge (WAS) flow rale Ind su'ponded solids. 

FIGURE 4-1 .ho"", lho inn...,J\I. primary .m""nllnd plan! .m""nl BOD, ro"""ntralions during !lie ""urse 

of !he sub""""ring program. Primary .m...,nl BODs is only ""3$urtd four 10 fi...e dars por 'Oottk. BODs 

concenlnlions do nol appear 10 i:w! .ff<~"ted by planl ino""nl now. FIGURE 4·2 sbo"", the ",Ialionship 

i:w!I'Oottn BOO, loading (in pounds por day) and inn...,nl planl now. The fig= sho"", no strong rorrelalion 

oo"'ftn Oow 100 inn""nl BODs loading. 

FIGURES 4-3 and 4-4.lIow!he TSS ""ncentralions and loading. for !he inn",,",. primary .muon!. and 

plam .m...,nt flo"",. TSS ""ncentrations and loadings appear 10 have • stronger con.I.lion wilh higher 

TSS loodings observed during periods of higher now. 

Tho return aclivaled . ludge flow rat. ""," m.1intaincd III rollS"'nl 13.1 MOD. or ?66.1n Ibid. Tlu'<:e 

percenl of lbe lo ... lloCliVllI¢d sludge wu wasl¢d IS WAS. II an ....rage flow mle of0.361 MGD. for • 101.11 

of2I.062 Ibid. 

TlH: primary factor in ,t>e porfurmance ..,f ,be i""ilXf1llon. j, the bel, fil"" IKe"" ~.u.<. whid, is r«l w ~'" 

incinerator. Tbe pc:rio,"",nce of !he bel! filler P"''' is summariud in FIGURE 4-:1 ..... hieh shows !he 

qUllll1ily and percenl solids of llIe .Iudge cake produced by !he bell P"'''. On .,.....ge. !he plant is able 10 

achieve I 21.5~ solids cue with !he .xisting bell filter pres<es. Sludge.< wilh lower solids oor>eenlnlio", 

!«lui", more .... 'ural gu In ..,""''''' lbe water in the incineralion process than do .Iudge. with higher solid. 

oollCi:ntratio",. The solids ""ncenlntion produced by Ille North Plant', exiSlin, bell press i. oomparablc 
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willi other plants . Iso having bell fill.,. p<CS!iCS. By increasing lite solids colIC<'nltl.lion of the .Iodge cake. 

opportunities (or decreasing the IIIllmJ gas OWIge may u;"!. 

4.2 RELATIONSHIP BETWEEN PLANT P ROCESS DATA AND SUBMETERING DATA 

The Nonh Planl has Ihree 300 ho~po"""', variable .pttd wastewaler infloern pumps oper/Ili", al 480 V<)lts 

located in the prelimilW)' lttal""'nt building. Electric eneru OWIge in kilowall·hoWl (or each pump (No. 

4. S. and 6) was recorded in S_minute interv.l. during the .ub""'tering period (Morell 2. 200410 April 12. 

TOOl.I electric energy delJ\(lnd for the inflklCnt w.~water pumps i. tile Ili.lnk sum of lile .Iectric .nergy 

demand for wa5tewatCrPumps No.4. S. Ind 6. FIGURE4-6 shows. comparison ofw I~ie daily now 

and the lOIal electric energy d.mand from lhe thrtt influenl wastewater pu""" during the .ubmetering 

period. During llIi. period, flow ....nged from approximalely 28 MGD on March 8. 2004 to a peak of 4g 

MGD on April 2. 2004. This figure shows a good correlation belween lotal flow and . Iectric .nerfS usage 

indicating llIatlhe .Iectric enerfS usage by the influent pumps is dependem upon flow rile. i .•.. lhe greater 

the: infl .... nt flo w .•he ~ater the pump" electric energy usage. A••~peeted. the !O\.al amourn of electric 

energy used by tbe wa,tewater pu~ i. proponional to the influent wastewater flow. 

Higher than """""I electric energy usage by lhe wastewater pumps was ~ in the periods from 

Marth 2 Ihrough March 9. March 21 through Marth 22. and March 31 throogh Al"iI 4. Thiscorrelale510 

period, of high influenl plan! flow. A review o f ....in d~.... from the Albany .irport indie.led that ",infall 

!O\.al' for those periods "",re 051. 0.22. Ind L.78 inct.e.;. respeeli""ly. indicalins WI "",I weallter e""otS 

contribute to sub'tami.l ino;n,ases in planl flow and .u~uen~y. elec1ric energy usage by the wlSleWllt... 

FIGURE 4-7 illusln[C' lhe Iypical diurnal flow pattern for lile Nonh Planl for thrtt days. on av...age 

weekday. In .v.....ge weel:end day. and .. "",I wealher day. As e. peeled. waSI.· ....I... ge-neralion drops off 

in !he early moming hours and increases belween 8 and 91.m. The ge-neralion rale ,..,,,,,ins bigh 

Ihroo&l>Ou' "'" workin, day bdo", de"",...i", . Iish.ly in.o ,be ....ning 00..... aDd inc.--sing .oward I.te 

.>VIing. There IJIP"8I"' to be linle diff.rellC<' between weekday elec1ric energy usage and weekend elec1ric 

energy usage-. except thal ..rly mornings during the wee k e>hibil higher flow rates. Most of the elcellic 

energy used hy the pumps i. during da),!,me hours to correspond willi increased 00...... during that Ii"", 

prriod. 

Nor1k 1'10.1 
Alban, Coo.". s.wtrllltl"" 
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1'!wft of die inn__wal... pumps ""' cwmuly on variable ~ydri_ 10 allow die pumps 10 

openIle II die.. ""'" dfJC"d poinls. Two lIddi!iollil <!OnlWK speed pumps ""' .vailable lind typic:aJly lased 

W'hIon die cap..::;IY ohllt dIree variable speed pumps is ucecdcd. Willi an .vm&e pump apao:~y of 

15.JOO IP'" (appro.inwely 22 MOD) II 53 feet TDII each. die plam can IwxIk lppn)x;mllely 66 MGD 

willi !he Ihrce ""mps. Durin, Ihe IUbmcltrinl period. !he daily inlluenl plAm I10w did no! uCffilllliJ 

vol"" ",., "firm" pumpi"!: alpod,y <>f 1~ Nonh Pll n, innuen! WOSleWlltr pumps is t$lifllltod "' 88 

MGD. lUJumin, 0"" ""mp is • wndby ""mp. 

".2,2 Atnl jop Cgrnpmwn 

The atration ........ ....,... repramllhe JinJIe"sat 1IW.oftkcaic: CfaIY II tht North Plant. In 1m. 

IIIe .....'ion Jplem ..... modified 10 i .......... 1It f~ bubble..,.tioa equipmefll for !lilt PI'f1l'O'eJ of savi", 

CfaIY. J'rI:aN ptrforma""" <bur for ian...",. primary "m-.1Ind em...... BOD,.. lind inn ...... lind 

em...... (TSS) wm: m:ordod 10 c:orm~ the pnxcs$ performance daIa with tbc ekcttic entrD 1lSIF. 

'" ~ in fo10URE 4-8. lhe ..... of !he .....lion compre:uon docs DO! sIIow Iny apprKiable 

Mptoo.""" on primary .m""nt (innuent I<> !he ~ndary process) BO~ load in", or planlllows durin, 

!he .ubmc'.ring ptriod. Data from 2003 sIIown in FlOURES 4-9 Ind 4-1 0 .how that while !he .Iecuic 

enerlY u"Je of Ihe COmpresSOR is proponiollall<> the IIOOUnl of.ir delivered, !he .moo", o f . ir delivered 

appcan 10 only .lightly COI'Tflare willllhc primary cmue ... BOD, Ioad;n, 10 tht secondlry process. 

T)'pinIly. hiper BOD, 1oadiJl&$ IJIooId require _.ir .. ......, diuol~ oly.,n is bd",dcpIctcd in the 

.....Iion buin II bW>tr BODs ~,ioftJ. From plant dati.. the awn", d..:Iric ffItrl)' IlSIF per 

pound of Boo. '" "'" ~ Iy<ltm has typically .,~ O.!H ~WbI1b BOD,.. The ACSO has 

irldic.led IhII .....tioa is nWlIwly a:>nII'OIled lillie planl by IIdj\&S1ir1g . ir flow 011/$ lI(lCJI3Idi", 10 dissol~ 

01YI'"" f;OCICbI1n1io... ",llIin tbo _ion ....il\l: howC!Vtr. plam w.IT .... expresood oome roIIf;ftlI about 

tbo nll;'bili,y nfllle oly.,n ....11''''' ...m for the oonuoI. 

Recent planl do", from 2003 confirms !he .Ic<:uic CIlt'IY ....ge of tile aeration compre.<SOI. In 2000 Ind 

2001. !he I""age rompresoordemand was 285 kW. which compaus fl-..urably wilh 286.4 kW. which is 

!he cslinwcd POVoa"dnw ~ on cominuoul JUbmoltriq data. 

.. .2,3 nap! Walt< Yu....... 


'I'hn>e l50-hp COIl$1aaI speed pumps II tbo North Plant Jupply ItHltd KCOfIdary cffI...fIl 10 IIIe plant Wlltr 

l)'lIern as ITqI1imd by tbo tru!mcnl pr1ICCQ. providi", 90 10 100 plil iD Wlter pruoure. Th,. pmos""' 

anI'" is IUff1Cicnt for all pmcaJCS .lcqM tbo bel, r,lltr poultS. which require 1 pROS""' of Ippro~illWCly 

Ii.nlto P\aa. 
AI...., C ....,. s...... IIh1 ..... 
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120 psic. based 011 manufacturer I'tWIMItndMions. CurTtndy. thne an 110 boomr pumps for \he bell filltf 

press and thne(on:. pllnt "'Uet" is ,,,,,,,lied to !he bel! prtiiei 11110...",. plftWfe Ihln requi~. 

Plln! .... ter demlnds ~nd On whc:tlIcr or not !he "'Iid~ handling procesK!Il!"e in operalion. The solid. 

IwIdliol ~open!C on average of 120 10 1)0 hours per -.:k. requiri"l ... ..sdilion.tll.02O gpm 

(4.lS MOD)of pion! WIler. mouly II> lUPPIy wash WIle' fur \he bel! press and !he incincrolDO" exhau$!: 

1CnIbbn. Wbrn ~i\tI: on _ bein&~ 0. pumpcan moetoruooed !bepl"". <kmond for pi... 

WIler. A M!COtId pump is rtqIIiRd <!wi", pcriodl wlw:n !be IOtm lwIdli"l ~ ..., in ~ 

Submeteri... dm for die induced draft r... Indicl.1eI WIthe i""; ....... 1OI" was in operalion durinl lIIis lime 

period as well. 

;f,z..t ' ndMAtor Ipd A"9f!tled Sotjds lI.pdlloK EaylDl!l£nl 

• Induced Onft F,.,. 

• Combust ion Ai. Fins 

• Coolin, Air FIns 

• l""innMor Drives 

• Alb Slurry !"lImps 

The induced drift r... was conlinuously subme!Cfed \0 idenlify IICIUIl openlin, limes for \lie ;no::inemioo 

proce5s and ..soci.ltd equipment WIlil. pl ant >laff indicatro lhal1be solids hlndlln, ptOCHse5 Iypically 

opeTale 110 to 130 hours per -.:k. Ihe K1ual running lime of Ihe induced draft fin indicaled lIIallhe ",lids 

IwIdlinl~ may 1"11" up 10 llppRliimalely ljl hours per,...,.k. Under normal operalion. il is 

ltI.Iimall:d lIIall~ f... r\UI$ "I'PfOXinwtly 120 ""'" per -.,k while IOti\tl: ~ beilll ;no::inerattd pillS an 

..sdilio<W 10 IooIQ duri"l incincruor ..VOl"!' and f;C)OI dow". More frequrnI: openIion ..... obsnwd 

d"";nllhe wbnwttrin, period ..... In an incTt_ in ",Iidl pI"IICUIed durina IlIII. lime. 

In ..sdiliDn. ICvmal <>Ihcr piccel. of equipment ....:h .. lhe combined sludge pumps. Ind 1 ..... 11... oo..epower 
molDn .1 !he bell preSl and pOlymer blendin, UOiL . re . 1", dependem upon lhe OIlCflI'",n of ,..., ..,Iid, 

hlndling procas. The only ,i",irlCa'" wcr of .ncrl)" in WI crouP ore !he combined Ihodge pump ....tlicb 

pump primary Ilud., and lhic~ned...-asce lICIi...1Cd sludee \0 !he bell filter presses. 



No data for !he lro::ineration process. u~ for plaot ~r pwnp operatioo and induced fao <>per-Ilion. 

"'tre collect<d 'peciflCllly for !he submetering p<Ognm: hoWfc'~' hislOricaI data is ..,allable and "'as 

$Ummariw:\ previow;ly in TABlE 2· 3. 

4.2.5 Wasle "eli-'pled Sludge PumPS 

During !he ,ubmet";ng period. the wa.>~ activated sludge flow rate was keploearly com!.o! a! an a_age 

rate 0[ 0.361 MGD . .IO tlte pump' ore gcoerally operating all constant ,~, It is estimated tha! the 

aYn'l.ge power dn.w for these purnp$ was 4.2 kW pte motor. with one pump typically in operation. 

4.2.6 K(llim A£ljvl !!.'d SludU fum," 

Durin, !he submelering pteiod. tit!! rtIurn acli ....ted sludge pumps convey<d I coIIStant now rate of 13.1 

MGD 10 !he secondary poroccss. wbicb is typical of year·round plant operation. Therefore. tlte 

illStantaneous power draw measurement of 93.4 kW is .ulrlCienl to de~rrnine Ihe totalelec!Oc er.ergy 

usage over the emire year. 

4.2.7 PdmlrY Distribution eMeetl !ll2wt r 

The primary distribution chan",,1 blower is I Hoffman Model f4206A. which can provide up 10 SSO 

standard cubic f~t ptr min (sefm) to the primary distribution chaooel blo wer. A$ indicated in &ction 3. 

th is bloW\'< acwunts for approxi!t!ll~ly 2.2% of lite !Otaleleclfic energy "$age at the North Plam. This 

blower typicall y Mlivers 400 rim. or appro. imately 2.21 scfm/ft of cban ...l. 

4,i.8 fiM I Distribution Channel 810wer 

The fin.al distribution channel bloW\'< is a Hoffman Model ll4208A. wbich has • maximum ,"padly of150 

sefm. The blo ....r typically delivm 600 r;cfm to !he chan...l. "flich is equivalent lu 2.59 scfm/ft of 

channel. This blower "",",otly IOIX(}UllIS for 3.7% of the totaleleclJic energy usage al lit!! plant. 

4.2.9 Thickened Sl ud" Pumps 

The thickened sludge pYntp. convey an average of 4% .IOllds from the OAF thkk~ning pr<lCl!$S to the belt 

press dewalt1ing pr<lCl!$S. 

,~ 

Nf5lillDA _rio;r 

http:aYn'l.ge


H.IO Sludgr Holdi ng Tank Mlml! 

'I1Il\ (our sludy holding lank mi...... are 30 hp each; Typicilly tWO mi...... ope ....'" on a oonlinU(lu,s basi' 10 


ensure ThaI Tile sludge is krpl_lI mixM. No process data is .... ilable for Lllis equipment. 


",.U I Prlmory Slud". PPm... 


'I1Il\ primary .,udge pumps oon,-ey !Ill avtrage of 0.088 MGD per day 10 !be ,'udge holding ",R.I;. The 


'U$pcnded ""lid, loI<Iing of lhe primary sludge ' '''''''ge. 29.169 IbidlY. 


4,2.12 OAF Bl'drrnl.'ion PUm!!!! 


T\OO ooruaa,u.,pced DAF recirculation pumps were opel1ltOO oonlinoously. 


4,2,.1 3 OthrrEoulDmtn! 


As indicated in Section 3. Olher equipmenl al !be plant includes: 


• LighTing 

• HVAC equiprnl!'nt 

• Grit oolle(\OI'S 

• Gril iCf'CW ron.'eyers 

• Polymer blending units 

• 8<:11 press dri"" 

For !be above mechanical equipmenl. !be small ,i~e of lhe ... ..,.,iaToo moTon, !be ... III''''''y low STandard 

efficiencies of ,mall ... moTOfS, and/or !be low I'nqutncy of u'"" ha"" indicated !luI any funhcr e,...luation of 

Ihi. equipmem woold mosl likely not yield signifICanT emt savings. 

SonlI PI.., 
o\t....1 C ...I]' s...... llbIrid 
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ENERGY SAVING MEASURES T IfROUG H CA PIT AL IM PROVEMENTS 


5. 1 	 CAPITAL IMPROVEM ENT ALT ERNATIVES T O R EDUCE ENERGY USAGE A/Io."D 

COSTS 

The Albany County SeW<'f Dimict bas already mode .ignifoclm strides in ~""ing ~DeI'IJI usage .t the: 

North Plant. as described in Section 2 of thi.< report. l\o.Q oflhe largest electric energy lI$tf'S at the North 

Plant. the: ;nnllOm was.e_t... pumping $y.~m aDd the aeration .ysttm. ba>1: . Iready uDdcrgone 

improvements to red...:e e....rgy usage. The inn""nt wlsttwoter pump' were prov~ with pnomiunt 

effocierooy motorS aDd variable freq~y drives (VFDs) in the year 2000. The 3(1'4.ion 'Yltem energy 

usage was decreased with the: installation of a fi .... bubble amotion .ysttm ,"loich is less eDel'gy_in~n<h~ 

Ilwt other mean< of 1Ie<1\.ion. O$p<!Cially mrclwtical ..ration. Some addi1ional me.,UI'I'$ that oould ... 

implemented. iroohodin, ;mpro>1:ments cllrnCn.ly in proCeiS It the plant. ore funbet described bolow. 

5.1.1 	 Rf pllS'Smrn1of CAA' tant Spttd Mnton; ",lth Pnmium Emde" q MoloD 

For ~u<, ion of electric .....rgy "sage .nd cost for oonslint speed mo!Qrl, the swi"'h from a 51andard 

effICiency molor «> • premium effICiency !IIO!or con crea•• sigllifocant 1:0;';' savings. O$p<!Cially for those 

motorS which may Nn con.inuously Of I majorily of.!>e time. Moton a' the North PI.", which could 

po,entially be eligible for replaceme", with pn:mium eff,.,iency motol'< ;ocl""" the following: 

• 	 Primary dislribu.io" channel blowers _ OM blow,,, NOS con.inuously. 

• 	 Final di>lribu.ion cban .... 1 blowers _ 0 .... bloW<'f Nns conlinuously. 

• 	 Sludge bold ing ,.nk mix... _ Two minI'< runcorninuously , 

• 	 Primary sludge pomp< _ Four pumps NO for I "'tal of 4.000 bours ..... year or 

approxirna~ly 46% of the lime.. 


• 	 Combined sludge pumps _ 'Three pumps opera .e ","ben solid~ are being 

~sed. conlinuously , 


• 	 RAS pump< - One pump OperlleS oonlinuously at OO"'tan, flow ..'e, 

• 	 WAS pump< - One pump is op.,.,ued oominoous!y. 

• 	 Cooling air fans _ OM fan i~ in operation wllto solids Ire being processed, 

• 	 CombuSlion air fa", _ One fan is in operalion ,"'!>en solids are beiog proccssed. 

• 	 Ash slW'T)' pump< - One pump is in ope1'8.lioo wllto solids are being processed. 

sorUo 1'Iao, 
A1....1 c....'1 s...... DbI<IcI 
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• OAF redrcul.uion PU"'!" - Two pumps runoomimlOusly. 

• l1Iickened slud~ pumps· One pump is run approximately 4.000 hours p<'f year, 

5.1.2 Jncinc!J!!or !mDro"rmtnlS 

A, J>4ft of the o"".U ''''''nero,,,. ''''l'''Ov .....n'' proj«' <0 red""", opooci'y of tho: incincnllor cmi n ion. from 

the Nonh Plant scvenoJ improvemerr\$ wtre p~ to inc",_ the elrlCiency of!be incinerator indllCed 

draft f.", and the plam water pumps. This projcct is currtndy under ""MtnlCtion. 

' ndutt<! DnA fans. In the oogoing projec<. the i..:inera1Ol" draft fans will be ttplaced to accommodate 

the dunge to multi-venturi scrubber It<hooiogy \0 rfdllCe opacity in the gas st4Ck emi..ions. As pan of the 

"'P'acement. the new incinerilOf draft fons will i..:lude control with v:oriable (..,qtlel>Oy drives (VFDs) to 

adjust the fIn speed 10 occomlf>(>jate variations in nue guo In order to mtt1. opacity ""lui"'mtnts. the 

nisting fa.. will require upsizing from 75 hI' 10 150bj). Howe~u. it is upecled that the premium 

effICiency molOrs and VFDs wiU ass iSl in minimi~ing electric energy usage e ....n with the larger.sized fins , 

fum ut Control EphaDCfrnrnlS. In oro", to Il10''' closely ",swate tbe operation of the induced draft 

f.... the Nonh Plant is installing new draft furnace P"'S'''''' transmitters.nd new oxygen anal)'ler! for 

better furnace conlTOl. This will allow for a dl'a."" in the total amoum of nlt"",1 gas used by tho 

incineralion pI'OCC$$. 

Plant W!lU Pump". Three ISlJ..bp ""Mtanl speed pumps allho Nonh PllIll supply trealt<! Sf:C<lndary 

emuen' 10 the pl.nt wat.. sy"em as required by the treatment pn:><:W. providing 90 to 100 psig in water 

pressure, This pre ..ure range is more than sufflCienl for ,II processes e..cept the Ixll fi lter presses. which 

",quite. pressure of Ipproximal.ly 120 psig. based on rnanufac",,,.er recommenda6ons. Other pcoetsses 

"'quire I minimum of70 psig. 'The upgr.lded SyS1em will opt18te.' 70 psig and booslU pumps will be 

inslalled al the bell press, 

Plant waler demand depends on whelher or not ~ ro!ids handling processes arc in opera1ion. 'The ""lid. 

handlinz ~ op<'rate on average of 12(1 hoWl 10 130 hours per week. requiring an Iddiliona! 3.020 

gallon. per minute (4.35 MOO) of plllli wat~r. When rolids are 001 Ixing pro<:essed. One pump can 

provKlc the piA"'" d<,,,,,,nd for p"'''''''. \VOle<". A second pump i. required durinS .,-riod. """'" ~ oolid. 

handling procts$t$ arc in ..rvice. 

TIle i""i...,...oc impro .... ments proj«1 includes the following modir.:alions 10 the planl waleI' ,yslem: 

• lnsu.lIllion ofa pressure indicalOritnn>milter in the dischlf~ header. 

Non. PIo., 
Alban, C ..a1}' s......llloo"'" 
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• 	 Installation 'lf a process input controll .... VFD. aDd line filt ... for each plant 

water pump, 


• 	 [nsUllialion Qf ro:w hig/l dfociellCY. invtrtcr duty rr<)lOr$ 'ln !he ni.ting plant 

"'"ller pumps lQ i~ase energy effociency. ,"ulling in ~""'gy ""ing', 


• 	 Bom~r pumps imUllied at lhe belt pRSIlO allQwplam wain 10 opmlle It lower 

1""'-«=­

!.U hl-.r.lll iion or ernld rugn 10 Repl.£t !klt fjltu Pms 

While the bel! min pres!! '15'" ..,loti",ly linle el«tric e"...gy (3.2 kW power dnow). new genenltion hig/l· 

$C)lid< £tntrifuge t«hoololY cln now prod""" I dewatered .Iudge Ihll "mille!; 28% $C)lid. con~nt. "s 
QJlIXlW.IU! the 2J% 10 22% c ...... ntly beiDS achieved by the bell press. With !he dec..,..., in moiSlu", 

contenl Qf the iludge. !he incinerator can operate mo", effICiently and use less nalu ..I,... 

! .Id Insl! lJa! jon or P is:solvrd Qugen Conlrols I'l Opera" Afraljon Compmsor 

The .ubmelering data indicate: that the ....tion compressor operation i. 001 fully optimized in that il do:le5 

DOt provide air flow that varies with secondary infltICm loading. and lhe resulting dissolved 'lxygen 

requi",menu. The plam stafflw indicated that lhe dilSOlved oxygen ]l1"Obe$ are monilQred and the QU1POt 

'lf the compressor i. !hen O\3.nullly adjUSted acrordingly by COIl!rOlling !he ;nln "'.roes. AUlQmo.led oontrol. 

would all'll" the comp""sor lQ wpply OI1ly 1/te'llmoum Qf air that is required for .p«iroc loadings inlQ !he 

plam. This ..fi .....luning~ 'If the conlJOls will allow !he compressor 10 operate 100'" dficiendy and sa", 

e lectric energy. 

Ne~r DO ~~ the luminescenll«hnol'lgy to mealluredis..,IYed 'lxygen. elimil\ating the need 10 

rnain ... in membranes. aood... or cathodes. These llIIilS reduce calibration by plant .taff... calibration 'lf 

the instrument occurs aut'lmatically with every ",ading. 

C'lnlJOis on the .....tion compreosor woutd consist 'If. rna,t... com",1 paneitMI \\o()uld re£tive , 4·20 rnA 

signal from the DO probes. This would lhen .IIQw modulation of the ;oln suide vane. 10 pro~ide j\l$t 

eooug/loir 10 meet lhe dilSOlvrd Mygen requi",meOIS. 

S,!.5 !nstlUo t ion or VEl!:; on 11K RAS fym l/l 

eun-.,oUy. the typical operation 'lflhc RAS pumps COIlveY' a consllnl ",tum silidge flow rate: of 13. J MOD 

\0 the head of the ...ration basins . ..,gardl~ 'lf inntICnt flow and/or biocbemical 'l~yg.n demand (BQ~) 

loadings. To fully maximize the .....tion process. !be installation 'lf VFDs 0Il1hc RAS pump. could save 

ene'gy by more clo.. ly malchiJIg inntlCDI fl'lWS with the appropriate RAS flo ..... For many other planlS 'lf 

http:QJlIXlW.IU


thls sizt. RAS no.... is adjusltd 10 ....inuin a cauln peroet1l&g11 (l)1licall)' JO'I, to SO'IIo ba$ed Oft cLw. from 

similar waslf:water Waunonl pllllUj of the IIeC'Ondary inllllOn! no..... 

Then: are fi~e n isliol RAS pumps al tJw, NortlIl'II.oI . lhrec are in opcntion with the orillin.llly 

mlDuflClured impellm. and the renllininl IWO IIlve trirnmtd impellers. 0... pump with theoripna!ly 

........flCluml impeller Is Iypielily in USl'. Since OIlly one I)WIlp is I\UI wxIrr l)'l>ial .'ptnllinft. ..,. .n " r,,,,, 

pwnps Vo<>UId ~iR lhe imlallalioo1 oI' VFDs. 

S.1 ESTIMATE OF ENERGY USAGE. DEMAND. AND COST SAVINGS 

The followinl section Jumnwius tJw, eslimolcd enol',), USIIV of the alttmatiV('J &Kribcd above........ 11 

... csci....rn ofenerD Ind COSI JI~ingJ auocialcd with lhe imptOV('melllJ. 

5.2.1 RtplartmtntofCog:;flm.Som! MOlOn ...'114 Panjum Ellkjmq MoIoG 

TABLE 5-1 wmmarius 1M current and fulure electric encrD _I" and a:>6l Jlvinp a.." dated ..ith 

uppinS rmron Oft sci..:. equipment. BYrqlllOCln,. majority oft/le COIUIJ.n!-I~ """on with 

premium efflcler<:y .rotors. il i. estimated lhal appro,ionalely 11 2.455 kWh and .59.5~9 will be ....<cd in 

electric .....Iy UJlI" elOCh )'('ar. The IIIOIOrS not propos<'<! fur reploament under this altemalive include 

thooc fur the amtion «ImprtUOf (puvic>uMy repIamI in .....Iion upsndc). ;011110111 _lew-Iler pumps 

(previously repia«d). ind~ draft flDS. ;111';"""'101' dri-. and plant ....... J>IIIDII5 (10 be repbccd wxIrr 

int:iDel'1llO< OmproV('mcIQ pmjcct disawcd below). 

A1tcmali~ly. ~ sa.;np can be realized by replacinl only' ponionoflM Jl1OlOt5sbown in TABI..E ~· 

I . TABLE 5·1 A .howt lhe enerBY ...vin" thai could be achie~ by repla<:in, only ~me of the mo'OI1 al 

the plant. These rroIOtI wae sclc<1cd as il iJ eslimllcd lhal I I leu> S100 in &nllual dearie clICfIY ...Yin" 
(IS indicatcd in TABLE ~.I) onay be otuincd "'~h their c..,.. to Iftmillll1 dr1<icnt:y mo&on. This 

.......... thai only lhrec of w five RAS pump lIIl*II'S (tWO on the pump< II1II lllve the I$-lIW1ufKtlftd 

;mpellers and one with • trimmed i"'fl"lko-l would be ~ with Iftmium crr1<icnt:y lIIl*II'S IS only one 

pump ;,,1yp;cally in .....ion. Byonly replacinl three of!be five. the planl will havel premiumerr1<icncy 

I1lOIOr On ~11east orot pump with the ...manufactured impeller and on one pump ",ilb 1 !rimmed impeller. 

with. spare pump with an .. ·manuf""lurcd impeller. By replacing only a paninn or lhe motOrli. annual 

savings of 88.347 KWlt and .57.510 can potenlially be ..aliled. 
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5.2,1 !ndntrJ!o, !mpconl!lfnts 

The proposed incineratOf impro>'<'mtnts wi!l re.ult in savings both in electric u,e'lY and .... l\lllll gas usage. 

The major electric ontl'gy cost savings ...i!l be realiud through tile modifICations to the: induced draft fans 

and """ ~tillllled all shown below in TABLE 5·2. 

ID FI .. Op"""Jing Condition Annual Electric ElII'rgy Usage Annual Electric E......,. Co., 

(kWh) 

El<i'ting (from Subme!tring 216.926 $18.164 

"'0' 
Proposed - Constant Speed 259.700 $22.464 

Proposed _ Variable Speed 193.400 $16.129 

Estimated Savlng. '"'' U.OOO' 
,~. 

i CosI. oakulated u.l~ SO.086Y\::Wh 

'1l.ot;"",,«1 ''-;"g> calcul..«1 ",i~ 0",,,,",«1 200l rote 01 SO.O&SAWh. 


The modifICations made as pan nf the: incinerator improvcmentl wi!l also resull in rfdooced !'\IImral gall 

u,age IS IUWIIIII;'; draft control accompli'bed with VFD-ronlro!led induced draft f'"$ will allow for 

Rduoc<l fluoe gas flows alia""" sludge throughpul and Rduoed lu. ili;ll)' fuoel usage demand. TABU 5-3 

,hows tile comparison in the \Wige of nal,,",! gas fo, llle c~nllnd proposed opmllion. 

Table 5·3: "'''''.... 1 Natural Ga. Umge (Cum lU and Pro(X>ml M Qt/ijiaJlio .." 

IOnS pe' yur 

6.13 MMBluldry Ion 61.3 thtrm/dry w" 

... ~~~;;~~::~::~:t====~~====:!====~.~,~...~====:: 
, EJtpc:cled natural II" "UJ< b:a!e<l OIl 2000 _ 2001 """gal """",e lhtouilhpul ODd ooIOdoconotnlrillioru 01 1.29 dry 
lOll. per hOu, _ ll.l"'IIOII<l.. '"""""t....ly. '"pe='" "-'C<>s >Ir. an<! t IOOdq. I' ru.n._ ......'« "''''I'<''''w •. 

Based on the abo.... table. the planl will sa .... applQ,imately 10.050 tbemu of natu,al 8as ($5.900) per ~ar. 

TABLE 5-4 .umm.uius !hecurrtnt and p~ elecuic ener&r usage and C05t for imll""""",ntlIQ the 

pi",,! ....ater syslem. ",~ul'ing in "" eslimal«l savings of $32.0 II each year. 



Op"notlnj Condition 

Taltk 5-4, Pl4nl Walrr fmpro.emelU~ 

I Toul EIWric: I'a<rl)I COO" based <WI .~ nile of$O.086YkWh 


, futimalnl EI.....rio E/l<tlly 5;"i.,. based ........ ofSO.085 { .... ima1Nl role for 2004). 


S.p Insl_n_t jqn I>!Ctntrifullf< 10 Rr pll er Btl! fjlt r r Pms 

If in'talted. cemrifuge~ wilt ",qu~ • grtaltr amounl ofelectric energy to openal!:, but wilt SWo't to I'tduce 

nat ....1gas f.....l CO$LS ... !be .Ioo,e cake produced by lbe centrifuge will moSt li~ely contain leu waler !ban 

the 'Iooge cake c~nlly prodllCed by the bell prus. The ellCfgy savings info,.,ruuion p"'-Senled in th;. 

S<'Ction is baS((! on Malcolm Pimie e' perience 100 prc5CnlS an ulirnall,d ord',-of·ma,nitude CO$I b.u<:d on 

planLS of similar size to the North Plant. A ""'''' dC1,iled evalua'ion of<'<'nmfuge ,..,Itnology ""ing bench­

scal. and pilo" .." IDd evalua,ion of .';'liog 5upemn>CIUfe ,'()ooiliotU """Id be requil'td to obtain plaol­

sp<'Cir", performance data and "Iimaled implementalion COSI$. 

Based on data for • similar sized plant. il ;. estimaled thai I"" celll,i[",.. ,",uld be ""!IIim!. eoch ..;'h I 

120 hp motor (combir.ed main dri~ and b""kdri~). During Ivmlgc: now coDdil ions, one of lbe 

ceom[u,.. would be in opet'lltion al a Ii...... with the serooo ac1in, ... a SlaDdby unit. llH: "Iirnaied """,,"I 

elCClJic ellCfgy US/Igc: is shown in TABLE 5·5. 

http:combir.ed


NOIcO: 

1 Ebs«I ""typical ~Icctri< tneI'3Y u""", noIed by ..ntrilul<' ",""uf""urrn <>f1l.49 kW1spm <Iuds< lotd ..... "otag< 

<IudI<' 1<eIl ~. of 0.1907 MOD (132.4 !'Pm) .. indk-attd by Nonh Plam ptO<e$S u.. ",1!<'CIod during ",b""lOrinJ. 


From an ~Iectric energy Sl.ndpoim. t/loTe \OQuld be a significant irocreasc in .MUllI electric energy U!MIge 

(422.006 kWb) .nd COSt ($35.871) wil/l the implcmrnlOtion of cenlrifugc technology II the NOM Plant. 

TABLE 5.6 .hows the .mount of nalunl gas lhal \OQuld potcnlially be saved PC' year ",j ilt the decrease in 

natural gas usage. Appro~imalCly $73.591 can be saved per year in ...llIAl gos. 

Table 5-6: Sum"",/), 0/ Em mtJ'M C~fIlri/ug. No{urtll Go. s...'ng. 

'. Nat"'.J "'"""", ond MOl obIaincd lrom 2003 """.al «p<>" for ooIid. handlin, ""Iy ......min' JO.56IIh<mI. 
, Narural,.. ..,iop ba><d on p""iou1 «Iimalc< d<vclopcd b~ Malcolm Pimle ror",hr< WWT'P!; ope""i", 

i"<i".",,,... (J()% «duelion in "",ural gas "_~ 

~u 'o.\l1ll1lion or Pissolvtd OxfUn CgntW 10 21!m", Amljon Conwmsor 

The amounl of electric energy Ihat \OQuld be ""M if disso"'M o~ygcn control. were inslOlItd On the 

.~ isling "",alion oomp<cssors is dependC"1 upon cWTtntly maintained residual di.solvtd oorgeo 

collC:tntraliollll in the Knllion ~ins. The corurol sy!;lem would consist of lhe mas"" control panel thai 

\OQuld 0CCC'pt • 4-2OmA sigoal from the ...isting disl'llved o .. ygen probes (Ioc.ltd in Ihe cen"', aenolion 

train in cell. A Ihrough Oon!he sidewall abo"lhal fway imo each cell) and o~le the di,dwgc va!>.. 

accordingly 10 provide ••ff",,;'nl air for the aeralion process. 



From historical plan! daw. tile 1vt"I1lV annual primary ~m""nl BOD, loadint. including re\:ycle flows. i, 

5.298.148 lbolycar. IUsuming!.l lba o~ ygen WUf' ttquired for every Ib of BOD, (ron5c:rvlllivt" val"" 

PR&f:nled in the Water En,ironmenl Ft<knlion (WEf) ~n.... 1 of Practice (MOP) No. FD-1 3). 

awro~irnalely 5.827.963 Il>Iyear ofoxygen would be required. The .ub~.nng program estimated that 

!he fu ll y.... • Iecltic .nergy unll" <>f the aor..,ion "",mrre''''''' i. 2.soa.818 kWll (~....'inR to on ..,imat<d 

COSt ofS217,Q13) or approximalCly0.43 kWMbO,orO.47 kWMb BOO,. TABLE 5·7 . hows the range <>f 

ele<:tric energy usage val"'" thai may be obtaiDed with ''''Ying standard oxygen transfer ar.:l ..ration 

efficiencies. btied on lypicallulbook val",," , TIle electric energy ..... ge per lb of BOO, eslimated from 

the ,ubmetering daW f.U, within the range presented in the 1..1 column of TABLE 5-7. 

T"b1~5· 7: 

T"'''if'' "nd 1o,,,,Ii,,,, 
Elrctrk [11<110' 

Usq< prr lb or Air 
(kWMb-.&Ir) 

Elrctrk [ -w U_ 
per Ib BOu , 

IkWMb BOO,) 

Dow on di<sol~NI oxygen wa, obtair.ed f()f Iltn,,,, reprt5enllllivt" day. during the .ubmetering proceo.s' 

Man:h 11. April 6. Il!Id April II . 20001. Oi>50I>"«I o.ygen i. measur<:<l e=-y 4 hours. Typically. plant .",f( 

.!tempilO ....inLoin the average di>50lvcd oxygen concenlnuion in the aera1ion basins al 0.5 mgIL. The 

nxygen data provided ir.:liealCd an avcn.v DO ""nunltalion of 1.06 mgIL. ....hielt is .b<>ve lile Lorltt 

""",",,"lnItion. If DO control, were insLoIINl on the ..,alion compreswrs. the amoum of o~yvn deli,ered 

to the ..,alion basins rook! be ""'te prtti$tly controlled 10 maimain 0.5 mgIL. This -.Quid resull in an 

eslima1ed ann",,1 SlOving5 of 42 .961 lbJO,. per year. Using !he average rale of 0.43 kWMb SOD" !he 

resulting el",,!ric ~nergy savings i. eslimaled al I SA73 kWh per year ($1.570 using an "'IimaiM 2004 ,ale 

or$O.08SII. Wh). 

S.l.S [mU lla n?n of y U lI! on lbe RAS Pumps 

If Vf1)s were i",...I1<:<1 on !he RAS pumps. the mum sludV now could be varied 10 correspond with plan! 

innuent nows. Hosed on hi<torieal plan! informa1ion. the RAS mum rail: is 13.1 MOD regardless of tile 

http:obtair.ed
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inn..... fIowand loCi..,. TypinlJy. WUleWll« pIanu opm~ willi RAS 1fl.... I\nWI'lln thai ~ 30'11> ro 

5O'iIt ofKa)RIbry infI ..... flow taltS. 

The 1OIaI1\n~ 10 1he5CCOlKluy proccsI (primary ~fn ...nl now pi ... Iny ~JCIc flo~).~ 24.6 

MOO ill 2000 and 200]. R<celll dall $110.... IM:lwevcr. thai the l verage flow ro the "nllion buin .~"'ged 

27 MOD (corre>p<>o>din&'0 an RAS ",'urn ..", o f lpp"'x irno.",ly .(~) in lOQl. _ likely duo '" 1M 

Increased number of wet """tiler e~nl$ in that rur. If lbe rel""n rate was 3SIlt. lhe RAS rei,,", rile would 

be Ipproximalely 9.5 MOD and if the ret""' "'Ie Wffe 4OIlt. the RAS flo... ntle would be Ippro. i ....",]y 

10 ,1 MGD. Thm:fufe. it is n\imaLt'd thai ...illt v.n.blc mq....ncy dri ..... Wtthe RAS flow could be 

dccre&scd by awro. ;mmly 3 MOD. This COITUpOfIds 10 at! .....11&1 CDr1l)' ..vlnp of awro.immly 

81 .1]1 kWbor In estionmd.16.9Sj per Y'N (lIIillJ the estiBwtd 2004 mcofSO.C/8MWh). 

F.STIMATE or CAPITAL COSTS AND SIMPLE PA YBACJ( 

tJ.1 MtRYumm' ofComtlot-Spttd N olO" ..jib Prtmiym Etr\rirl!£! MOhn1 

TABLE j ·BWows the capilal C(l.'I\ f<lt repla<:inl K~t u i$ling moIon shown in TAB I.E $. 1 wi th premium 

e(flt;"""y 100l0I'$, "... probable W$IS 10 clwtJe QUI the (.i$lio, moton i. aJlPl'Olimalcly $198.000. with 

I n l'SCimaltd paybad period of 20.6 )'fill. While the paybKk period is longer than typicilly desirable for 

rql!attmt ... of tquipmcnt. risi", electric WOI$ may make ~ feasible in the fuuR by UIoncnin, the pa)"back 

poriod. 

If<:>nIy those ""*In.a.o...... in TABLE j ·8A ~ repIa<:cd. !hie oopiuJ (:(1St is mI\ICf!d Iiom thai $110...... in 

TABLE S.I. result'", in an estimMtd capilli COlI of awro.,,"*ly S I 10.000. With .........r eslima1lld 

...Iop of $7.$]0. IIIis rcsulu in . pa)'\*k period of oppro.i .... to:ly 1.(.6 yean. 

5,3.1. IpdMfllOr Imorn .eOlCo" 

The If'IIl)"'. of c~pital com and .;mple payba;-k for inci" ....uor i mpm~....nl!l. ;""Iudi", improve....nt! 10 

the p]lt'II WlIter pumps. _ . previnlnly presented in I report ...tilled. "EnerzY COMCrVIIlion Siudy "1'tu'ou.,r. 

~ W&te1 and IncinenKor 1mpro~1DC'RI.". wuod by MaJrolm Pim;" in 2003 10 NYSERDA Qn bdlaJfof 

ACSO and io oummarized below in TABLE S_Il. 

/OIYSli I/.M. !>r l-""'" "'''''' 
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Impm"~~nl 

Plam w.~ System Tmpro"""",nl'l 

IlIduced DnlfI Fan Impro.~mcnlS 

C.pil.1CM! 

S96.2S0 

S38.200 

Esthn.oted P.ybl~k P~rIod 

3.0yean 

19.I~m 

FUI1IlICe Control EnhallCf!mcnl'l S88.400 15.0 ~af$ 

Total $222 .850 5.7y=. 

AI; observed in TABLE 5.9. !be payback periods of!be induced draft fans and furnace conlrol 

enhmi:emenl'l an: longer Ihan what 1II01I utilit~s consider I rusonabJe payback period. Howe.~. when 

combinod into a .ingle project. !be payback period becomes 5 .7 ~an. It should be noted that !he major 

motivalion for ibis project (clUT1:ntly undtr construction) was prinwily regulatory and not payback periods. 

Thi. rrpon can also be used I. a ~Ii"" 10 assess !he actual amoon! ofeltrtric energy and .... Ilftl gall 

saved wlltn!he project i. completed. 

5.3.3 Imullation or C,nlrif\<2('s 10 Rrplne lItlt fiUrr Pms 

Based Oft Malcolm Pimie', experience tho d«ig.n of cetltrifu~ installalions n:placinll bell presses. tho 

estimate capital cosl i. OPI"",ima1ely S4 million (buW on the design for a plant of .imilar .ize to the: 

North PI.nt). Thi. COSt ...umes tllat ""wcCI!trifu£CS can be installed in uisting buildings at the plant .ile 

.nd that no ""W buildinp would be required. As. mcntionod p..."iously. I mo'" detailed analysis of the 

solid. llandling proccM. the performance of~ntrifu~ technology on tho North PlanCS sludge. and e.isting 

s ite condilions would be ",quirt<! if Ihis technoloSY wa. coruidered further. 

Based on the: t;S1;maled electric e""'llY U$IIg<: for centrifuges as comparulto tho bell prts<ts. il is tslimated 

Ilu.t it will cost an addilional $35,811 in elK1JK: energy co.1'I 10 operate the centrifuges nch ~ar. 

However. due 10 tho rulucm dellWld for natural gall with higher 'Indge pcroemoges. il is estimated thaI 

approximately $73.597 Clll be saved tach year in .... 'ural gall coSts. lllm:fo",. the estimaicd payback 

period for "'ploeing the belt presses with centrifuges is 106 years, with an annual savings of $37 .726. 

~.3.4 Ins tallalion oI'plssoln d Oxnen Cont ml< 10 ODtr1tt Al'nljon CpmDrmq[ 

Tho root of i..... lling di_"-..d o~ygen control. Oft the >en"io" ,yO!em. incl...Jing ,~ i"" ... lIol;"" Qr. 

mas~ control panel and COnnectiollS 10 both aeration compressors lias bttn estimated in TABLE 5· I 0 ~nd 

is basW on the: ilULlllalion ofdissolved oxygen oer1Ilion controls on a .imilar-sized plant. 1"" eslimalro 

payback period is 45.8 )'I"atS. 

.., Nonb I'll•• 
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S.3..~ " 1-<I1 111. i .. n .. r VFJ)s ..n !he RAS Pumps 

Variable fl"('q....ncy drives cln be installed on three RAS pumps. A<I install••ion of VFDs al'" a,;""mes that 

1M IOOIOI'S on !he pIImps ha~ been I"('placed with pl"('mium efftdency lOOIors as disculSed in SoctioM 

5.1.1. 5.2. 1. and ~ . 3. I. and !herefol"('. the capital =1$ estimated in TABLE~· 11 do no! incltJdo the 'm" for 

Ibc """...-•. Wilb the oavinp ....'i""'oed in Sec,ion 5.2.6. the 1'4)b<lck period i. 1~.6 )'t"..... 

If premium efficiency motors are 001 inmlltd on ,he RAS pUmpi .1000g with the 0100 pIImps as discussed 

in previous sections, the estim.ted clpital cosl for repladnll!>olh the IIlOIOll and installing VFDs on three 

of !be RAS pIImps would be approximately $153.(XXJ. shown in T AB U;: 5-11 A. and the estimated savings 

would be $11,8.'i1l with I "'''''Iting pa)'back of I S.5 yean. 

' " 




hble 5-11 : Capltlll eo.ta lor VF08 on the Retum Ac1lvated SIudge (RAS) Pumpll 
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New YO<1t SUIte Energy and R_reh DeveloPfTl"l'I AulhorIly 
Municipal W"lew"... Tralrnent Pilon! EnerslY EvalUlll10n 

Albany Counly Sew... Ol.trlct - North Pilon! 

hble 5-111.: t.pltal Costs lor VF08 .r,d Premium EIfk:1otncy Motor. on the Return Ac11v.ted Sludge (RAS) Pumpll 
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ENERGY SAVING MEASU II.£S THROUGH OPERATION MODlnCATIONS 


6.1 OPERATIONA L MODIFICATIOSS TO REDUCE ELECfRI C ENER GY USAG E AND 

COSTS 

Typically. lhe major operalional chang" !lal can be made l<) mI""" el,""uic energy u.age are load .hiliing. 

peak ,having.•nd grealer use of real' lime dauo in energy· relaled Md,ion making. Load shirung is !he 

praclice of changing !he lime of use ofcenain loads to mI""" !he lOlal fadlily okmand during peak periods. 

Ptal: shaving is !he praclice of di'palching OII·. ile genenuing as~!:S 10 red""e d~roce on !he grid 

during peal: demaoo periods. The inc,eased use of ",al· ,ime daLa by !he in,lallalion and monitoring of 

pennanenl subrnelers Cln usiS! lhe facililY in making inft>lTJlfd d,""isions regarding !he use ofenergy and 

offer .11........livu for funher mI""ing elecuic . ..... gy usage. 

1i.1.! !..gad S hlf'tinS 

ACS D provided oourly power draw infocm:uion fOf !he enlire planl for !he year 2003. This data is then 

u.cd II> pl't"jde an eslimale of when peak eiecuic energy demand "",un ll!he plant f-1GURE 6-1 500"" 

!he oourly elecuic Mmand for 1e"",,,1 reprt$Onl.Olive day•. As "",n in !he figure. ,ignmcanl pelks ore 

Iypically OOI~. This may bo:' an indicalion of the effecliveness of the ACSD. in previous projecu. to 

successfully red..ce daylime ""lk eltctric energy loading. Addilionally. most of lhe WWTP procesoes are 

openued on a 24·I>our. 7 days I week schedule for the wet .trel m proceues and a 5.5 to Ii day per w«k 

schedule for the $01i<! stream proceues. Mosl of the peak .Iecuic energy demand occurrent:., are likely 

••IriOOled 10 increMed pumping during weI """her .ven!:S. A •• resul~ lhere do 001 appear 10 be signifICanl 

opponuniliH for further load 'hifting. 

6.1.2 ruk S h"'lnS 

Peak shaving refeu 10 the praclice of mlucing ele<:uic e ...... gy Mmand during ""ak dtOland period, by 

u,ing on·,i,. generllion capabilil ..... P"al: ,having opponunities llIrough capil.1 improvements is discussed 

in Seclion 5. UnfOJ1una<cly. the <"""nl Niogara Mohawk Po" .... Corpofluion eleculc tariff SC· 7 .•l'JKOved 

by ,n.: !'ubli< S¢fviee CQmm'''ion, does nol eoonomk411y 4110'" emersen<:y <>r bKkup Il''''''''''''''' '0 be 

u.cd for pe.k $ha.ing. With the ucq>lion of some small syot.1nS and/or some renewable fuel 'yllem,. the 

SC· 7 tariff req~ir" the payment of..veral charges mal can be very puni,ive. 

Also, .ir permitting for ~neuling SYSlCRlS is required through llIe .nvironmental agene .... such as the New 

Vorl: SlOt. o.panmenl of Environmen",1 Cons",Vll1ioo and the Federal EnvironmenlOll'roleclion A~ney. 

,-, ""1'111 PlO"' 
Albo. 1 eou • .,. s...... UIs!rk1 
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NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 

ALBANY COUNTY SEWER DISTRICT - NORTH PLANT 
fIGURE 6-1 - PLANT HOURLY 
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A facility using I genenltor fo, ,,(m-emc.-genc~, 'lIC~ as load Wd<iing, would be requir«! \0 ,ubmil I 

molly as \0 the amount of emis.iom of no! only lhe generators, but all 'Ylle"", .uch as boilers, heaters. 

incineralOl$. etc. curnruly on .ite. TOI,1 emissions would 1101 be aIlQwttllO.xC«<! unain le""l. Ind the 

facility. as a whoi(,. would nttd to conform. Diesel or ,,,nun! gas power«! generator'S .,.i!h. maximum 

mechanical power rating of ~ss than 400 brake bonepo........ would be exempt; howe""r. the Nonh Planl bas 

.wo 0.8 MW scnefaletn, """ lhoftfo..... would no' qualify for the e""mp,i<m. 

RGURE 3· 1 ,bows ,he bourly electric energy &mand for the du,ation of the ,ubmeltring period. Tbe 

only signirlCanl electric ene'gy demand pe:alo: occurred from April I to April 2. for, period of 

.ppro~imately 19 hours. This coincided wilh (he op¢tO(ion of lh= of the influent """leWl\ef pumps and a 

C<)l"relponding peak flowof,lmo$! 50 MGD. al&N on the data between 4:00 p.m. on April I and 11:00 

Lm. on April 2. the addilional elecuic energy demand and usage .....,," 200 kW and 3.300 kWh, 

re1;pe<:(j""ly. At !be avenge rates ofS6lkW and $O.OS5IkWh. the estimated extra electric .""'gy cost was 

$1,41\1. 

Tbe Nonh Plam has t"", 0.8 MW g.Jlllf"aIOl$..... hich can supply I lOIal of 1.6 MW \0 op¢tOte the pla"L Tbe 

average co§( for operating the generawrs is appro~;lTI3tely $0.28 per kWh. If the gene"llors _~ \IsM 10 

,h."" the peak demand in ....Iy April. il is estimated that the totll COSt \0 oper.ttc the gene",tors for the 19 

hours WI. 'ppro,imaldy $925. 1-10.,.""",. as indicated pnwiously, addilional pt"rmilling would be requir«! 

and wiffs would IOOStlik<cly be i~ on the ACSD. dept"rodingon how long tbe generator was \IsM \0 

.h."" the demond peak. as well as the amount of e"",ID' provided by the generation system. 

C.ndjdlt.. for On's'le Gsncraljop. Plams ....ith a simOltanoous d.mand for both Iow-t.mpmuure heal 

and electrio po ....... are prime candid.tes for CO-SCnerating heat and 1"'''''''' Oft_site. It i...ldom economic.l 

fur • plant 10 gonerate ;15 0"'1l .lectricity unless the plant """ also uoe the beat ~jected from the electric 

energy gOJlllf"ation prouss. Mor.o....... be;:auoe of the: ~lativ.ly high co.t of co-goner.ttion equipment. tbe 


"'IIlipment muSt run for moSt of llIe yur in ord... to pay for il5Clf. Finally. Niagara Mohawk Po ....... 


Corporation h .. imp\ememed wiff, that are puniti .... for cuslOmel1 who ......m to install go..."'ti"g syste"" 

and .tay connected to !be utility company grid \0 provide ,upplemenud or backup po ........ Thus. c0­

generation is typically mo.t co.t-effec!;.-e in applicltiom wh.~: 

• 	 Dom>1'I(! for both be.. """ . 1K1rici'y i••ubotan,ill. 

• 	 Dem/lrod for heat and electricity i. nearly continuou •. 

• 	 COS! ofelectricity i. relati,..ly high. 

• 	 COSt of nalunl gas or OIhe, r .... l SOUfCe is ~lal i.... ly low or 5ufrICient digester 

gas i•• val!ah~. 


http:lativ.ly
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AJlNlny COIIllIy Sewer DHtrict cwrrntly pa)'l • I'\'lIoti\lt'ly low per unit cost lOr tl«lricity, as lho..n In the 


utility dill review. This J"tlati\lt'ly low file combined willi the risinll natural pt CUIS mites it challe:",inl 


In develop In economically fusible on-lile genontion system lOr !his flCility. Ho","_. ife1«tric moI"BY 


ntei ;ncre&5C: "gnir.:anlly. furlher e\'lhlltHln my ~ no<:oswy 10 delermme II On·SUe 1""",nllOn would ~ 


In Ippropriale opIion II lhal limo. In toddition. the lISe or on-site se"''''1On In provide power other than 011 


I .undby ba.i. would lead 10 tddilional ~rmini", requiJ"tmc:nu in addilion In the: wiffs impollOd by 


Niapn Moho..-k. 


Abo the:only re-"-<tMInd "'" o(J"'at ia the flCUily ill W incincnwr ')'Item. The Ke_ Il0l''.10" boin 


in W Solidi HandtiDg Buildi",1fIII other .....11 lIoat'''I"y<te.... Ihroupout w plane abo prodllCC hell but 


wy ..... ..tIw offd";"1 w wmmcr 1lii.>iiii0i. 


ADplklljog. B.-Ion thc: 2000 lflii 2001 ulililY dila provided. Albany North had. ~Ik billed electric 


e"""IY Ikmand or 1,754 kW. A CG-Fnenlion Iy"em wi!h a minimum oulpulor 1.8·MW 5yllem 'Mluld be 


f'CC(Immc:nded. An ".ample: iy~lem may incllldc: 1hm: Jl(X)..kW primary ge...nuo" ope""i", II 75% n led 


capacily .nd I fourth 800-kW 5tandby e"line for periods of mainlenance for any of thc: primary ""lines. 


Ft.ther monimlll and lJIIJ)'$is of the facili1ies electric profile would be rwdod In delermine thc: exlCl 


number. siR. and types 01 F.....-uotIl'\'QUiI'\'d and thc: abililY 10 1M ...y ofllle n'CO~1e IhmnaJ CI'IerJY. 


t·umpk rroiut. The rotJowi"l tiw 1lH: QUmlod rosl and "vinp M$OCialt:d willi all uample on·.ilt 

genonlion Ipltm. 

8timalt:dCost S6.400.ro:! (3.200 kW ~ SHlIXl(kW) 
E$lilll.llt:d SavinI" S 213.!XXl 
E$lilll.lied Payback 30Yun 
·_.7J'Io ................,I__ 

Buod on the above. on-.ite senen1ion 10 supple:mc:n1 the: curTnla1cctric ....... &1 demand is DOt • reuible: 

"",ion for !his ("",lily. 

6,iJ RtclIKtiog!p OptAIi. 110110 of FiMJ PiltdlNtlop Cha","" Blown 

The purpose 01 the prj"",>, distribulioft ud fiul diwibulion chI....1bID_ aR 10 provide ...mclent 

\It'lodly and .pillion within the clllnnelJ 10 pn:_ lhe ""nlin& or]p"it and other fine panicles. Then:...., 

numerous """bods for doeIt-rmininl ~ lIc:sirod air now nICS in !he channels.. 

'.J 
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A tonIJIIOn wasle"''I1ef ~le~lbooIc liYU ..",jt,-<>f-Ihumb~ ,Wddines for lilt __ of air 

I'Ul"ftd 10 prov;ck maup ,,",Iodty 10 pre_ smJi,. of sri! and adler fine paniclts wilhin lilt cllanntlJ 

1IIt~1va. The ruIc..,f-lhumb CUidelilltS indicuc II1II210 ~ sdmllinear footofchannellJ Iypically 

""mc:;"nI w kcqI &riI ;n s"'P"osioA. PH dill ~ivul from ACSD. tho amount o f air lUppIicd in tho 

primary distribwioo chaMeI is sume;"nl undcr _I openlin, condilions and Iypical WUle ....ler flo .... 

...;~. ",lo-of·lh~mb 1uidoH.,.... 

Mo", .xuiied analyses for cL.I<mIinin, the OflIimum air flow 1'I.Ic have bcflI ~ by 'IC'm'I'1 

individuals. B. Nmyanan. IU. Marl<$. M. thni5Oll. ~ at. proposed a mc1bod in thoir paper ~A Raliollli 

ApproIctI for Cll&nntl ~ic>o ""i,,,~ dill base. air flow n\t$ 10 the dwmel based on a minimum 

particle velocily of0.5 fps lithe dwlntl boIIOtn. Their propostd rquMioa is: 

v._ a [b (qJSF)( ~ I Ht' ( H I w.,u» J-

When: ••00 I'll In' a)IISWIU (typically 0.62 and 0.19 for Il10$1 ca5Q). V . is the "0110"1 particle ""Ioc:ily. h 

Is Iht S\lbmo,~noe of tho dim-.. SF is I safely r_crtalet tIwi one. H is the IIow dq>!h in dlllllll:l. W 

is the channel w;':lIh. and q. is tho Ii, IIow 1'I.Ic per unil anol of challlll:l. This formull Iypically ~ull, in 

....I""s IoWff lhan!he rule-of·lhumb pidc:lincs. 

In some CQQ'. visUlI inspection of tho channel will indiclle ......thcr or 001 tho mlJi", ilsumdenl10 keep 

paniclQ in 'liSp<mion. 

For tho final d~bulic>o etIurIo:I. ItIlIlion of Iht waloIe....1ef is 1'10( 1$ si",ifocam .. il is in the primary 

dillribulioa channel. AI h~ p1.11t 110..... tho increased velocity of tho IIow 1hRNp. !hi' cfuolllll:llIlone 

lI'IIy besutr.. ienc 10 maintain the ~ KOUri", ,,",Iocilies 10 prl''mII paniclt!l from st1Uin.. Usinl 

!he tqIIIlioo ,iven .bo"". il is ntimaitd l1li1 J.8 adm of lir is ~ftd 10 kcqI !be bOIlOm channel vtlocily 

01 0.5 fl". Ho.....vtf.!be IIow 1'I.Ic o f ...."CWlIe< ihmuch the channel may be SUrflC;"nI 10 k..p the IIow in 

suspension. Asluming an averacc vtlocily o f 1.0 fp' is ....ccMary 10 k...., tho velocily II lhe b'lIIom of lhe 

chaMeI .. 0.5 fps. the flow rale ~uftd is 51.7 MOD. Ifil is IMumed Withe pllnl now il ~UlIIO or 

crtllO:< IIIIn 51.7 MOD for IIOtII of 150 IIoon per year. tho number o r hours lhaillie fiNI diSlfibulioa 

blo ...... is openitd em be mllad by dii, number of bows. 

6.!.4 EIIKmtIO' [)myJod BnR9QH fnrt;[J1P 

The ACSD and Iht Non/! P\InI C\Wft'ntly panicipate in lhe New Yort. 1Jod<p"..... !Il S)'JIC:m C/ptI'I.IOf 

(f'lYISO) EmerCCIK'Y o.m>rd Rcspoqse Prop'Im (EORP) in which !he p1anl will voIunllrily 'i .... up ~me 

of iu elcclric: energy demand in limes of 1bonate by openli", lhe ptant on the noon, ,ile ce........wn for • 

,," NJ 



period "(Iime. oun", "d«11Rd clocuia.l emeraeDCicC!be lIIilily!.hoold red""" cl«vicil)' com.umpIlDa 

or InIL'lf.... !be k>Id 10 ... " n.,ile aencr.r.1Or for a minimum of four hnIIrI. In reU,m for mllICing !be lOW 

demand ,," !be power grid in Ibis fasbion. !be ACSD i, oompcnsaled al a rale of appn:I~imaloly SO.SM.Wb 

for !be mllICtion in demand. 

Bucd Oft tho ....... 0100...... ill ROURE 1--S..... plaJ\llIf'P".... 10 e>.ltit>;t ~ rel,,!ar pon ...... of electric ~ 

_ae "iLh alWldard dcviaIlon of 132 kW ond Ih=fon:. iI is diffocv.!t 10 idcmify 1M de ..... nd ofpIIl~ 

<'qIIiprntDl ""'t rould be- repllrly ·w~·. Continued pIIlicipation in IhI' EDRP is m:ommmdcd; 

110"",_. it is diffICult 10 assess what "viOlS call be ",ncr.r.tcd in such 1 fullioot IS Ihc number and 

f~""""y of .Ieculcll omer",ncy c~n" Cln"'" .udily be forec..lCd. 

6.1 ESTlMATE 0 1' ELECTRIC EI'o"ERGY USAG E. OEM ""''». AND COST S AVINGS 

U ! Puk SIM v!oc UsIIII Edging GcnCOI9Q 

Appro~;"",l(!ly $ 1.481 roukl potl:lltially 1Ia~ bft-o u~ d ... in, Ihc peak demand period ob:!C'fvcd in April 

2()Q.1. Based on this .inaJe peak. it is !.'Slimllled lhattlle plant would 1\3~ .pent approximately $925 in 

oper1Iting tile ,.ro:ralOr for Ihc I~hour period in which tile dcmlu,d wu clenled. The estimated cl..:uil:: 

......gy uvinp fur peak ........ i'" lI!lin& 1M n iSlin, plalU ,.ncr.r.ton is $'i56. The .Xlont ofannual A"inp is 

depend<",1lpOII infl....... flow and Ihc IIIImber of inn.....'" _ .....lt1I"J"1'I ill ~ioft. As discv.sstd in 

IftvDIs section>. Ille inn.....'" _ ........ pu!IIpI Wi..... be 1M major portion <!11M Nonh PlatII·, d«triI:: 

......gy taoqe and demand Ind .....SC pmems u Ibc WWTP 1M..., bcm dim:lly proportional 10 infilltllll 

""". 
The CVlIlualion of pelk ,hiving opponWlilies wu performed bosed on the: data from lIIc 6.Wttk 

lubmetcriJ\l pc1iod . If it W\'1e assumed !hit shlvin, of demand peaks of simil ... mllnitu<ie '" !be April 

2004 detnand peal! oocurted 0DC:e.>"Cry six Wttks, it is CSt;mI!Cd IIw !lie 10111 annual electric ......gy 

uvilllS rouId be II pw IS $12.000 ptr >-". willt Ille IMUIII rost for ~"" IhI' SCntralOf cstimalCd II 

$8,o.t7. Thtrtf""', !be e31imalCd net rost ....lop """,lei be appro~jma~ly $4.000 PU)'Uf. However. 

throe Avinp ISI-WOIC thot peak slu.vin& is rtqUired every ,is ....-.:ks and do 11<11 iDCh>dc any pel'llllies thai 

may belSsessed f",nn'lile generation by Niapra Mohawk . 

U ,l Rrdl!(llon In Dpm lllll HOII!] o[ f1 y ! Pbldbulktn CbanM! 81o...,r 

Rcduci", lite opmtin& houn of !be fmal distribution thannel blower by ISO how, Pu yr:u will rc:wlt in III 

cstiml!Cd uvinal of 6.1~ twtl or $'i21. This COil was dclcnnirxd .......... '" !hit • premium .fflCiency 

,~ ., 
f/YSEnM S -.,• 
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moIOr has been instlllrd on Ibe r...1diwibllion dUII:"",1 bIo ....... as ~btd in Sect~ S.I .I. S.1.1. and 


5.3.1. ruultiaC in an esUnwtd power dr.owot 41 .3 kW . 

... 




"""" 1 

ENERGY SAVING MEASURES TlfROUG H LlGHTlNCfHVAC MOOU1CATIONS 


1.1 HEAT ING, VENTILATING. AND AIIl CO!\'DITlO:-'lNG OVERVIEW 

TIle ACSO Nonlt Nan' i. """'I",ocd of opp<QAin'll".ly 'en build ins< Ind Ii .... co..--.in, '.IIMI., 
compri$in. appr<ll imalcly 56,000 .quare (eel. M""h of the (",,'1ilin~" equipment I. below pound. 

The Admini$tBtion Buildi", is occupied from aboul 7:00 I.m. Ihmugh HlO p.m. by offICe iuoff .nd 

lwellly·fow hourJ per day..,,,,,,, <11,)'11 per .....,k by mainICnanc:c or Iabomory uff. Eaapl for \be 

AdminillrMioft Build;", the primary function of \be be,allflg and cooIinl '~11U 1ft: lICIt for comfon 

condilionirc. U is atimalCd tIw 1f'I"')1imwly S36.(XX) of the touJ ..llInl Ps I:OlI lOr the WWTP is usoed 

lOr hea,;". pllfII f.,ililioe$. 

The heali", $~(Jl$ :m: primarily compi~ of ir>di~id.w T~ ps-rorcd hanl;'" III'IiI htalnS. The 

Adminimalion Building has. ccn/nJ hot _1Cr boiler ."""Iying heal for !he pnimeter baseboud and 10 

~ WIler coi l. in the con: variable lir volu"'" (V AV) o1'lC m. Two roof lOp uni,••"""Iy I I0Il1 of 3S·IOns 

of comforl . ir coDCiiliooing and ,wo spli' unil" appro. illlllely Lhrec lOru each. pro~ide comfon ooolin, \0 

thc rnain!Cr>ar.:elhop and break roQIII/Iock.r 1'OOmt. The sooth-(leing side of ,he Adminismuion Building 

OY('rt\(ats. Window film " ... oonsideml bul nevt'r inslilled. 

In 1993 the &<ilily c:ompIeted , liplinl upgr1de 10 T·8 IiclU;nl e«hnoIoIY. "I"htn! .... Mill fmlll poxt.l$ 

of T·12 lipel", remaini.... TIle AJ...8 uilt Drawinp indicate Sl).W Hi'" I'reuun= Sodiwn rq>Iaad 

iaawlucuM 1i",ling in \be 1_1,- Owint the filtc i~ howe ...... iDc:~M liPti.. nnli", 

from 15 10 1:50 _ .-.;:h was ~ .. chIo primary tit;hlinl dmoll the cmIn of chIo fiY(' a>nIIOCCi", 

uannels. CIttup&nty ~ wore i/oJlSlled in the lu"""l, ia 199J but were ",moved due ,hip fail= nle.. 

0.!1 colltcted through si.., visits indicale lhol few oppmtun,lics e..iSI 10 w ise in elK1fic ~1lC"f&Y rool 

~ucdon. Mel$l1re$lKdeocribed in this 5eCIion. 

1.2 HVAC AND LIGHTING ALTERNATIVES TO REDUCE ENERGY USAGE AND COSTS 

U I 1!!StIl!atlon of WI.'" t~~m 

TIle Adminil!niiY(' Off~ Buildu., u:nds 10 oY<'fbeat in Ih!: swnmrr mollllu. TIle -wtialioa of window 

films Cln "",,,,,,, up 10 w.. of chIo sun's uJcnviolet nfl'. rej«t up 10 19'1I. of chIo lOIor ~al 1Iw may 

OIbefwisc rome Ihrough • window. II Ilso ~IPI' reduce wine.. ~al lou by ",flceli", up 10 3S'" of indoor 

hie.al back intO cbe room. 

Nl'SflfD.4. S ~,..,.t ""'" 
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Thtre ... sevnal diffftftlll)'JICI 0( window film depmdiq on tht particular appIicolion and doaiml ~ffn:t 

.liI~~Iow. 

• 	 Sun Control Films incruse .01.. rdlKlion Ind absorpIion (0 m:luce 

I.....mi..inn. 


• 	 Typical colom:l Or dyed film. red..ce IrImmillion imo !he room by il'ltffMeo:i 

absorption. 


• 	 Low E FiIIllS mloce cold wutbtr he. loss. ~1I«I;nl I1lOI'e beaI bitt inIo tht-
If tht AdministnOOn B"';ldin& ___ prifNrily O'o'l'fbeaIin& in die s....",...,. ....... Ih, theIIl n'lI«Iive ')'pI' film 

_Id bo m:ommtndoed. 

The Clpilll roll for imlll!ing window film 11 1M Nort~ rum is .tppmximaltly 51 4,1))), resuhin,ln In 

es1imlllfd ann...,J saving< Drs 1.000. WW, a p.o.ybltk poriod. ofapproxima.cly 14 YUIl. 

7.2,2 l. jBbtjnB Modifkaljons 

This fadlilY dtlJlOflSlrlleS opponunilia b" n"""" i""""""men" in • few lIaS. 

Ctaytn IDCJ!!dncrn! !o Cgmpest t)(ornsrnL Tho fi"" conneai... Iunnels ___ IiI with incandescent 

!i&htilll do>o.1I the ccnler of the tunnels. Since seYft"lI compact nunra«nll lamps ___ also ....iced 

thmuzhout tht facility. iI-.os n'asoNbJe dill these inc:.~ !ight! 00IlkI bo replaced wilb rompact 

n~... _ll. 

COP'$r1 Exit Sjl!L'! 10 u : p . All o f !he ull silm ;mpo:clCd wtre oprralfd with oompKl nllOruttnt 

limps. um eXil ,i"" conswne Dilly 3 '0 6 WillS of jXlW« .nd Op"I'3'C main!Cnance-free for IS 10 l.S 

~m. 

1·12 10 1-8 Ugh''''' UPlntdt. Thtre ___ a few "",u ",allCrCd throuzhout ihe fac:il~y loIill OOfIUIinin, I · 

12 lamps. These rl1\lft$ should bo oon¥Cl1Cd 10 lISe I ·S lCChooIo&Y .... just for tht cntfJ)' uYin,. buI a1w 

for mktcin&!he d ivenit)' o f 'n""'*"Y. 

The al,maced coot 10 repllCe tht li&JI!,nl fi.,IIn'S. as de>cribed abo"", is S14,7SO. "The e!.l;maccd IMUIII 

UV;IIJ;S is Ipproximately S6, 100. rtSLlI, in, ,n • paybllCk period o f 2.4 ~m. 
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Section B 


RECOMMENDATIONS 


SUMMARV m" EVALUATIONS 

I" K':r",,~I. II", ACSD I .... i.npk",><n<ro ",•."y PlOj""l> in I'fCviou> yean t(I funhcr dc<:rc_ encr&)" ~K. 

This is rcflccled in lbe data CQII..,!ed during lbe CQlUSC of lhi. evalualion. IS eleclric usage Ms decrtascd 

from the u""'" level in 2000. At the s.ame time. e .... rgy CQ.I> per kWh have increased. thoercby CQntrib<lting 

to .imilar or increased e\e<:lric C<)5U despite the ud""'t ion in el..,uic u""ge. 

This rtpon Ms idemiflCd and evalua!ed nomerou. addilio",,1 alternatives lhal could potemi.lIy r«h.« 

e""'"BY usa", al thoe Nonlll'lani. These alle1Il..lIiv.~ include: 

• 	 [nstallalion of prtmiom efficiency moto ... on Ihe primary di.<tribution thannel 
blo_r. final di$lfibillion chan.... 1 blower. CQmbined .lud8" pumps. lhrtt of thoe 

fi>'t' RAS pomps. and the DAF recircul.tion pumps. 


• 	 Iml'fOvcment of incineration procas including installing .... w moton and VI'Ds 

On the indoctd draft fans and install.tion of proces. CQnlrollo ~imiu: 


incinerator ptrfotm>.ncc (proj..,l c,,",,"lly onder CQnslfUCl ion). 


• 	 lmprovemelll$ 10 the uisting plant watrr sy.tem including inslallalion of new 

mown and VI'Ds on the plant walrr pump. installation ofa pr<:stUfe 


indkatorltransmiucr in the discharge he~r. and thoe insllnalion of booster 

pumps to feed planl water to the scrubber and belt fillC1' presses al incrcascd 

~urc (proj..,t c"",,ntly under CQnslfUCtion). 


• 	 Replacemcm of the belt fil,.,. prcsses with dewatrring centri fuge5. 

• 	 InstaUalion ofdiuol~ o'YVn CQntrol. for oprratian of the .entian 

compressor•. 


• 	 [ns18ll.,ion o f VFDs on lhrtt of the RAS pumps. 

• 	 Red ..... "'n in optralin, boW'S of final dimib<llion channel blowers at 001'0'$ 

Wougll final distrib<ltion channel "ealC1' than S1 MOO. 


• 	 InslaUation of window film 10 !-lYe on heatin, cnm in the Adminislr1Ition 

Buildin,. 


• 	 ModiflCalion of vuious liglliing r. ..lIn'S around 1M fariljly. 

• 	 i'l)ll'mial on·,ile generation of cl..,tric energy. 

• 	 P.,.k shavin, ofdtctric demands grt3ler than a ,ivcn threshold by using 

c.i.lin, generaton.. 


., 




TABlE 8· I summarizes the "Iimaled energy saving>. implementation cosu. aod simple ~yback ~ 

for .11 of the al!rmatives. As ooted in the "'pori. the modifICations 10 the iJ.:illtrluQr oontrol •. induced draft 

fans, and plant wal<1' pump" are pan or. projec1 cUl'Tently under oonslJUCtion at the Nonh Planl 10 addfes.s 

regulatory is.sues willi the indlltla10r em;s.sio ..... n.. ",mainder of the projccu exhibit payback periods 

from 0 10 106 yean. If centrifuges are iruaalted. they will use more electric energy. but contribute 10 

".'w~t 10"" .,N "1""0"'''''' .,>oj "";"Ie,",,,,,, .... ;"~•. 

8.2 SUMMARY OF RECOMMENDA110NS 

U.ing the ""u1ts of the evalUluion summarized in T ABlE 8·1. ,he following alU!mali,'eS are I«'QmmeMed 

for implementation: 

• 	 Installat ion of p"'mium effIciency motors on the primary distribulion channel 

blo~r. final distribution channel blower. combined sludge pump". lI=e of the 

r."" RAS pump". and the DAF rrciR:ulalion pumps. Under this .Ilemali"e. 

",piacing III of the rmton 20 hp and grealer was considered. bul WIlS funher 

o:k'fined to the motors listed abo .... lhal would achie ... alleast $700 per ~ar ill 

es~mated c"""£Y ""in&, .......ile limiting polenli.1 capital CO'lS. Oi""" the 

limit«l hours ofoperalion on some equipmenl such as the thickened sludge 

pump" and the ",1.ti""ly .mall size o f ollle-r rrotor1 such as the WAS aM 

primary .Iudge pumps. il i. more COSH:ffccti ... 10 focus on replacing the seicci 

group o f motors only. 


• 	 ImprovemenlS 10 the incineralor including mod iflCalions to iMoced draft faIlS. 

incinerator conlrols. aM planl water 'Y'lem. IS lIIi'lJ'Oje<:t i. cwnmly under 

conslJUClion due to regulatory drivilli furces. 


• 	 IlISUlltation of VFDs on the RAS pUmp$. This modifICation will oot only allow 

for ek:etric .....gy savings. but allow additional flexibility in operaling the 

activat«l sludge process. Cwrently. the RAS flow j. set a. 13.1 MOD 

regardless of planl flows. W ith the addition of VFDs. RAS flow Can be 

corrtllt«l to flows enl<1'ing the sccoMaJ'}" process. 


• 	 RedllClion in opt"'ting """" of final distribution channel bko ....... 41 flows 

lhnlugh fin.aJ distribution channel greller than S I MOD. At bigher flo,"",. the 

""I""it~ in the channel will be high eoough IC pre""m any remaining .mall 

particles from sel!ling. While the energy sa'ings an: minimal. this would be 

fairly ,imple to implement 


• 	 Installation of window film. While the paybac k period on this imlJ'Ovcment i. 

grealer illan t)'l'ically pre,<rred by wastewater racililies. il j,"micj~1e<I illal the 

window film may ""uli in signiflCllu savin&,. especially if the price of 

e~tricity I ndlor ""Iural gas inc",..." funher. 


• 	 ModiflCalion of lighting fixtllrt$. This project involves a ",llti""ly ,imple 

ch.ngl out ofligllling fixlllrt$ with a low payback period ofonly 2.4 ~an. 


., 




n.. relNlini"s all('malh~ au nol r~omm<'~ dLle to .ilhtr long payback periods (on.silO generation. 

dissolved oxygen conuols on ttt'alion com~. and inSlalialion of ~.ntrifuSt$) 8nd !he polOnlial for 

increasing electric energy \lSf.go (insUollalion nf centrifusu). Plonl"",ff ha ..... i.-.:lk.ted thll!he cltwalO"'" 

solids obtained from !he belt Jlfoss au _11 within the limilS of tceeV1.bl. solids conlOnt and is a.....rlllbl. to 

the C""",(lt and Jl'I"lI"'SCd incinentor process. Given the facl that tbe dewatering process OperaleS 

lId~qWll~ty. replace,nelll "r ll", bell 1"""""" willI ",,"~if"t:"" ;, ,"" wOJ'llI,lI:<l .1 Il,;. Ii",,,. I'<:D. .1 .."i"8 

U$ins the u;sting seDenllOfS, while exhibiting a low payback period. is not recommc:nded due to Uoriffs 

impol("(! by Niag.... Mohawk. as _lias air petmining "'quircm<'nlS. 

TABLE 8·2 conlltins a summary of the COSIS to implem<'nl the recommended allernatives only. as .....11 as 

provides . summary of polOnlial savings. Tbc: recommended al1cmali~es offer a relsorlllbic payback of 7.5 

ye.rs. if ;mpl."",nted loge!her. wilh the resllliing savings representing 5<,1, of toW c""'gy costs. 

http:tceeV1.bl
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