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1.1 

Section J 

INTRODUCTlON 

OVERALL PROJECT DESCRIPTION 

The New York State Energy Research and Development Authority (NYSERDA) is currently sponsoring a 

research progrum to evaluate submetering at wastewilter treatment plants (WWTPs) throughout New York 

State, The purpose of the monitoring is to obtain detailed electric power usuge information through 

submetering various unit processes and equipment and to determine if that information is a cost-effective 

tool for identifying electric energy conservation measures, In addition to evaluating the usefulness of 

submetering, a secondary goal of the program is to identify and evaluate oUler energy cost savings 

measures at WWTPs and make the findings avai lable to other racilities in New York State, 

Over the years, Gloversvi lle-Johnstown has made a number of energy-related improvements at its Joint 

Wa.tewater Treatment Plant (GJJWWTP), Even so, opporlllnj~es lor energy savings and energy-related 

cost savings still ex ist. As a result, GJJWWTP agreed to participate in this submetering study, as 

conducted by the Research Team consisting of Malcolm Pirnie and Siemen, Building TeChnologies, 

1.2 FACrLJ1'YBACKGROUND 

The GJJWWTP is located in Johnstown, New York, and serves the Cities of Gloversville and Johnstown, 

The treatment facility was buill in the 19705 and upgraded with the addition of the second stage secondary 

treatment and solids handling facililies in 1988, 

The planl was designed for an average flo w of 13 million gallon, per day (MGD), Currently, the plant's 

peak capac ity is 30 MOD with an average daily now of 8 MGD, The plant trellts domest ic wastewater. 

landfi ll ieachute. and industrial wastewater from leather tanning and finishing. textile corporalions. and 

other major industrie.s, Since it was placed into service, the loads to the plant have decreased due to 

tannery closings, Tbe muke-up of the infl uent wastewater is approximmely 40 percent (%) industrial and 

60% residential ! commercial. The plant also receives approximately 250,000 gallons per month to 350.000 

gallons per month of' whey from a dairy, The whey is fed directly to the primary dige.'ier for treaiment and 

to increase digester gas production, The plant has aLso experienced an increase in solids disposal due to the 

add ition of whey to the digester fac il ity, 
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t.3 

The aeration facility was upgraded in 2002 with ceramic fine bubble diffusers and a single-stage 

compressor with automatic dis olved oxygen cOntrols. This project was implemented to reduce energy 

requirements for Ibe aeration system in respon!e to reduced induslrialload ings at the plant. 

The treatment processes at the GJJWWTP include Ibe following: 

• 	 Preliminary and primary treatment. consisting of mechanical screening. 

rectangular grit removal tanks with scraper type collectors, and rectHngular 

primary clarifiers. 


• 	 Secondary biological u'eatment through aeration wnks follOWed by rectangular 

secondary clarifiers. 


• 	 Solids handling fac ilities. conslStmg of gravity thickeners. rotary drum 

thickener. anaerobic digesters. and belt filter press dewalering. 


Niagara Mohawk Power CorpOl'ation provides bOlh delivery and supply of the electricity commodity. 

There is one main electric reed to U,e facility with a demand meter. This 69.ooo-volt primary power reed is 

stepped down at the main transformer to 13,200 volts. Power at 13.200 vo lts is fed Uuoughout the facility 

and slepped down to 480 voll~ through six transformers and to 2,400 vo lts through one transformer. 

Power is also generated on-site using two induction generators operutlng on either methane from Ibe 

dig«!er or purchased oatural gas. These generators are rated at 150 kilowatts (kW) each and supply power 

to the facility' s electric grid. 

Nino operators and li ve maintena nce personnel staff the faci li ty in two shifts from 6:00 a.m. to tl :00 p.m. 

There are two operators on Ibe second shift and the third shift is unmanned . During weekends and holidays 

the facility is manned 4 hours per day. When the facility is unmanned, compute" and alarms monitor the 

processes. 

SCOPE AND OBJECTIVES 

This study involved Ibe following acuvities as part of the overall e.lectric energy and natural gas lL~age 

assessment and elcclric eoergy submetering program: 

1.3.( Review arHistorical Plant Performance and Energy U,nee Data 

Data were obtained from Ibe GJJWWTP to establish a baseline for plant performance and energy usage. 

The baseline seeks l() separate improvements re lated to power savings frOIll those that result from 
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exogenous effects. such as changes in influent wllter quality. seasonal. and weekly cycles. and/or energy 

market changes. 

Data obtained from th. GJJWWTP included: 

• 	 Influent and final effl uent total suspended SQl ids (TSS) and biochemical oxygen 

demand (BOD,). 


• 	 Daily influent flow. 

• 	 Volatile suspended solids (VSS). 

• 	 Sludge handling operating records (perce nt solids thickened sludge. percent 

solids dewatered sludge. sludge volume). 


• 	 Historical electric energy usage. including available time-of-use monitori.ng 

dara, two years of utility bills. and any process changes recently undertaken or 

contemplated. 


• 	 Recent energy consumption data for non-electric accounts. including natural 

gas. etc. 


• 	 Preventive and corrective maintenance records. 

1.3_2 Electric Submetering 

Continuous submetering and instantaneous power dra w measurements were completed to assess the typical 

electric energy usage of some of the larger motOrs [greater than 5 horsepower (hpl] at. the GJIWWTP. 

Continuous submelering locations were selected based on infolmation gathered during a site energy audit 

such Ulnt the larger and most energy-intensive motors could be metered. lnstantaneou power draw 

measuremems were also obtn ined on additional mOlors. palticularly those lhal operate on a set schedule at a 

constant speed. 

The continuous sublUelering data were used to cupture diurnal varialions in electric energy demand for 

major pieces of equipment. as well as to provide a representative sample of electric energy usage and 

demand as equipment cycles on and off. The foll owing data were recorded at each location: 

• Load factor 

• Power factor 

• Demand (kW) 
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• Usage (kWh) 

Instantaneous submetering was conducted during a one-day site vis it and the data were used to verify 

expected electric energy demand at Ihe facilily, as well as to monitor changes in demand as equipment is 

cycled on and off. 

In addition, procesS data were collected for the durat ion of the submetering period including the following: 

• [nfluent flow rate. 

• Influent, primary efllueJ1l. and final effluent BOD,. 

• [nfluent, primary eflluen!. and final effluent TSS. 

• Digesters feed rate and percenl solids. 

• Belt filter press feed rale and percent so lids. 

• Dissolved oxygen (DO) in aeration I.anks. 

The process data collecled were used to correlate energy usage 10 process parameters to ultimately develop 

alternauves for energy savings as well as to co mpare Ille GJJWWTP's energy performance to other 

WWTPs in New York State. 

1..3.3 Identification of Energy Saving Opportunities through Equipment Replacement or 

Modification 

Energy savings opportunities resulting from equipment replacemenl andlor process modification were 

identi ned based on a review of the submetering dota. 

1.3.4 Identification or Euergy Savings Opoortunities through Operational Changes 

The . ubmetering data were further reviewed to assess the impact of equipment operations On toW I plant 

electric energy demand throughout the course of the day and examined for energy savi ngs opportunities 

through load shifting. peak shaving, and greater use of real-time data in energy-related decision-making. 

Load shifting would involve changing the time of use of certoin londs to reduce tbe tOlal facili ty electric 

energy demand during peak periods in an altempt to reduce electric energy demand charges. Peak shaving 

is the practice of dispatching on-site generating assets to reduce dependence On the grid during peak 

electric energy demand periods. 
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This report summarizes the data evaluation and offers recommendations for opportunities to reduce energy 

usage, and thereby energy-related costs. at the GJJWWTP. 
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Section 2 


CURRENT AND HISTORICAL OPERATIONS 


This section presents a brief description of the ex isting treatment processes at the Gloversville-Johnstown 

Joint Wastewater Treatment Plan! (GJJWWTP), hi'torical implementation of energy saving measures, and 

the r.sulLing effects on effluent quality, 

2.1 EXISTING TREATMENT PROCESSES 

A site plan of the GJJWWTP is shown on PIGURE 2- 1. FIGURES 2-2 and 2-3 present schematics for the 

wastewater treatntent and SOl ids handling processes respectively. A brief description of U,e various 

treatnten! processes that are currently used at the planl is presented in this section. 

2.1.1 Preliminary Treatment 

Preliminary trentrnent consists of three bar screens. two in service and One standby. The bar screens 

cleani ng frequency is based on time and on head loss. Following the bar screens, grit is rentovcd by two 

rectangular grit removal tanks with scraper type collectors. A 50-k ilowaU (kW) generator is located at the 

preliminary trealment facility. This generat nr provides standby power for the headworks und the 

administration building. 

2.1.2 Primary Treatment 

Primary treatment consists of three rectangular primary sett ling tonk, euch equipped with a U.5-horsepower 

(hp) longitudinal and cross collector drive. There are three primary duty, plus one stundby. sludge pumps, 

each driven by n 15-hp motor. The pUntpS alternate.nd operate on timers, lypically one hour on and two 

hours off. The printary sludge is puntped to the gravity thickeners. Approximulely 25 percent (%) to 35% 

of the biochemical oxygen dentane! (BODs) and 50% to 70% of the total suspended solid ' (TSS) arc 

removed during primary trclllment. 

2.1.3 SocondDry Treatment 

econdary treatment consists of four aerauon basins, each having a fine bubble diffuser system where marc 

than 95% of the remaioing BOD, is removed . There are tive centrifugal blowers. three blowers driven by 

600-hp motors, one blower driven by a 450-hp motor, and one stand-by blower driven by a 250-hp motor. 

The average oxygen dentand requires approximately 325 hp of blower capacity: therefOre. the 450-hp 

blower nteets most aeration loading conditiuns. The output of the blower is controlled automatically in 
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FIGURE 2-3 
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r""ponse to dissolved oxygen (DO) levels in the aemtion basi ns. The output of the 450-hp blower can be 

turned down approximately 50% by inlet guide vane adjustments. The OUtput of the 600-hp blowers is 

controlled manually by thrQllling the inlet bUllertly valve, which can reduce the output and power drow to 

approx imately 75%. 

From the aeration basins, the wastewater conti nues to the fina l clarifiers. There are foul' rectangular fina l 

cluriliers wi th liberglass ,,"d plastic chain and nights. The tongituu inal and cross coliector are dri ven by 

O.5-hp motors. Return acti vated sludge (RAS) is returned to the head of the aer. tion basin by four dUlY and 

one slJIndby pumps. each driven by a 50-hp mOlOr with a voriable frequency drive (VE''D). Waste ac tivated 

sludge (WAS) is pumped to the slud ge th ickening faci lity by four duty pumps and one standby pump; each 

pump is dri ven by a 15-hp constant speed motor. 

2.1.4 Plall t El1'IuolIl 

The secondary ernuont passes through a po~,-"eration tank before being discharged to the Cayadutla Creek. 

The post aeration is not required to meelthe DO requirements in Ihe effl uenl. The erlluent fro m the post­

acralion wnk becomes aermed when it drops approximately 30 feet to the receiving stream. No disinfec tion 

is required, 

2.1.5 Solids Hundlin. 

Pri m(t ry and secondary sludge are pumped to two gravily thickener; thickel1ed sludge is then pumped to 

the digeSlers. Abo. secondary ludge can be pumped to a rotary drum filter for thickening. which b the 

normal melhod Of thickening. The digesters arc operated as two-stoge. The primary digester and the 

secondary digester have volumes Of 1.5 million gallons (MGl each. Pearth gas mixi ng is provided in both 

the primary and secondary digesters. but is only used in the primary digester. Also, there is u noating cover 

with a gas holder on the secondary digester. which is currently being mod ified 10 a lixed cover with 

scpnrntc SOlS storage. Digester gas is lI.sed to !'Un two engj.ne~dJ'i ve n generatOrs, each rated at 1SO kW. The 

twO generators can also run on l1U1ural gas. Digester gas is used us a fuel source for u 2,300 Blu/hr boiler to 

heal the digesters. 

Digested sludge is pumped to 'he belt fi lter presses. There are two 2.5-meter bell lilter presses that are 

operated between 60 hours and 70 hours per week. Two IO·hp booster pumps. one duty ilnd Ol1e standby. 

provide washwater to the bel t fil ler presses. Solids percentage into the press ronge, between approxi mately 

3% to 4%. Solids percentage leaving the press is 20% at a minimum to meet land nlling requirements, and 

Iypica lly aventges at approximately 22%. In the summer. solids percentage peaks at approximately 24%. 

Fmm the belt fi lter presses. the solids are landli lled. 
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2.2 HISTORICAL ENERGY USAGE 

lJ1 the past few years. Ihe GJJWWTP has performed a number of projecls which resuhed in substanlial 

energy savings. Some of the notable efforl loward the implementation of energy saving measures are: 

• 	 NYSERDA Energy Conservation Study (2000). 

• 	 Aeration improvemenls (2002). 

• 	 NYSERDA Study of Energy Conservation through Anaerobic Digesler 

Improvements (2003). 


• 	 Anaerobic Digesler [mpr vemenlS (2004). 

2.2.1 NYSERDA Energy Conservat ion Study (2000) 

This study waS performed to investigate the electric energy and process elncieacy associated with ~le 

acnuion system. Recummendation!) incl uded replacing the current diffusers. replacing One of the blowers 

with n smaller bl wer capable of meeting currenl air requircmenL'. and installing a new comrol system. 

Operational improvemenlS recommendations included storing leachate during periods of high now and 

feedin g recycle streams and leach",e inlOthe plnnt during periOds of low flow. 

2.2.2 Aeration Improvement, (2002) 

The aerallon facil ily was upgraded in 2002 wilh ceramic line bubble diffusers and a single-Slage 

compressor with IIl1tomatic DO controls. New blowers were put inlo service in July 01' 2002. This project 

was implemented to reduce electric energy requiremcots for the 3eratio l1 system in response to reduced 

industrial loadings at the plant. 

2.2.3 NYSERDA Study of Energy Conservation through Ann.robie Digester Impro"ements (2003) 

This sLUdy evaluated lhe existing digesler facility and developed allernatives lO improve the digesters 

operation and increase digester gus storage. 

2.2.4 Anaerobic Digester Improvements (2004) 

Th is ongo ing project involves converting the secondary anaerobic digester cover to a fixed cover. insta ll ing 

new gas meters, and adding a separate gas holding tank. 
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During the imJlrovement~ implemenlatlon, the Iwo engine.1 for lhe digesler cogeneration facility were 

rebuilt within the last year. resulting in improved eleClric energy production, 

2.3 HISTORICAL UTlLlTY BILLING 

Month ly data on electric energy usage and bi ll ing were obtained from the GJJWWTP fo r 200 1 through 

2003 , FIGURE 2-4 shows the monthly electric energy demand and usage for 200 I lhrough 2003, Bil ling 

for the GJJWWTP is based on the electric energy demund (kW), electric energy usage (kWh). and a charge 

for reactive power, Since the I'eactive power charge was only 1% 10 2% of lhe toml eleclric energy bill . it 

was considered negligible and only the eleclric energy demand and usage were included in the evaluation. 

The eleclric energy usage includes electricity purchased from the electric provider and generated on-site, 

The 2()02 data sel shows a dec line In both the eleclrlc energy demand and usage from tbe 200 I dota set, 

with an average decrease of 10% in elcctric energy demand fi nd a 13% decrease in overall electric energy 

usage, The 2003 dala sel shows an additional decline in both Ihe electric energy demand and usage from 

the 2002 daw set. with an average decrease of 4% in electric energy demand and a 5% decrease in overall 

electric energy usage, AGURES 2-5 AND 2-6 illumate the reduc,ion in electric energy demand and usage, 

respectively for 200 1, 2002. nod 2003, As " result of tile reducLions in elcclric energy demand and usage, 

electric power charges decreased by 16% in 2002 (down frolll $343,503 in 2001 to $296.450 in 2002 at an 

avemge COSI of $0.0798 per kWh in 200 I ilnd of $0,0890 per kWh in 2(02), 

The coSI of eleclric energy increased in 2003, with an average cost of $0.0976 per kWh. resull ing in an 

elecrric power charge 01'$ 293.757, which is on ly a 1% decrease from 2002, However, based on the 

decrease observed in eleclric energy usage. it appears that the compleled and ongoi ng projecls have been 

effectively serving 1o increase the plant 'S efficiency and reduce electric energy costs. 

FIGURE 2-7 iliustraLes the distribution in electric energy usage between purchased electric energy and 

cogenerated electric energy fo r 200 I. 20t)2, and 2003, CogeneraLed electric energy production data for 

200 I were collected from an electric mel.el' that waS out of cal ibrati n and could be off by a small faelor, 

The avel'uge percell I In usage 01' cogenerilled electric energy in comparison to tow l eleclric energy usage 

increased from 15% in 200 I to 22% and 28% in 2002 and 2003. respeclively. FIGURE 2-8 shows the 

increase In usage of cogenerated electric energy. respecti vely for 200 1.2002. nnd 2003. with an overage 

29% increase in 2002 in usage of cogenerated electric energy from 200 I. and an average 23% increase in 

2003 in IIsnge of cogenerated electric energy from 2002, Increased cogenerat ion is due to cal ibralion of the 

electric meter, to improvements in digester gas colleclion. and to improvements in the cogeneratiol1 

engi nes. 
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2.4 NATURAL GAS USAGE 

FlOURE 2-9 shows II monlhly comparison of naturul gus usage with change, in temperature for 2002 and 

2003. II can be seen Ihal (luring lower lemperature months, the quamity of fuel delivered was higher than 

months with higher temperatures. as expected. The average temperature for 2002 was 50 degrees 

Fal"enheit (oF) with a total usage ora I,2 12 therml ()f nalural gas. The average temperal ure for 2003 was 

47 °1' with 8 lotal usage of 9O.476therms (at a COSI of $ 12,675, includ ing the Iranspol'lalion COSI). There has 

been a 10% increase in Ihe amounl of therms deli vered in 2003 when compared to 2002. 

Data from GJJWWTP indicate Ihat the anaerobic digesters use approximately 25% of Ihe natural gas 

delivered to the plant. with . total annual osage of23.057 therms, resulting in an annual cost of$ 4,253 

($0.18 per Ihcrm). 

Towl planl natural gas usage on a per square foot basis can be calculated as a benchma"k performance 

JUlrameter by dividing the annual gas usage by the square foolage of the build ings. There arc 45.000 

estimated square feet of roof area spread over 6 buildings. The estimated natural gas usage per square fOOl 

of planl averages appmx imate ly 2 Iherms per square loot. 

2.S SUMMARY OF ENERGY COSTS 

TABLE 2-1 summarizes the energy costS for 200llhl'ough 2003 based On dala from Ihe planl and the 

annual reports. 

Table 2-1: Summary ofEllergy Costs 

Yeor 2001 2002 2003 
Average Flow (MGD) 7.3 6.0 6.8 

Electricily 
Annual Usage (kWh) 5.064,240 4.40 1. 120 4.201,920 
Rate ($/kWh) '" $0.0798 $0,086 1 $O,()972 
Annual Costs $343.503 $296,450 $293 .757 
Average Usage (kWh/MOD) 1,901 2.0 10 1.693 
Avcra~e CosIs ($IMGD) $ 128.92 $135.36 $1 18,35 

Nat uml Gas 
Annua l Usa~e (therms) 87.213 81,64 1 92.072 
Rate ($/lherm) $0.84 ${).62 $().6 1 
Annual Costs $73.753 $50.851 $55 ,928 
Averll~e Usage (thermsIMGD) 33 37 36 
Average COSIS ($/MGD) $27,68 $23.22 $22.53 

Total Energy Costs of ElectricilY and Gas $4 17,256 $347.301 $ 349.685 
TOlal Energy Costs per MGD S156.60 $ 158.59 $140,89 

NOles: 

I , Rtlle ($IkWh) includes demand charges. reactive power and syslem benelits 
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2.6 SUMMARY OF HlSTORlCAL LOADINGS AND EFFLUENT QUAUTY 

M(lnthly plant flow and process data provided by the G1JWWTP for 2002 through 2003 are summarized in 

TABLE 2-2 . 

Table 2·2: Summary ofGJJIVWTP Performance· Wei Siream l'roce.fS 

Wastewater PlIrnrncter Average (2002 through 2003 Data) 

Influent Plant Flow 6.4MGD 

Influent BOD, Concentration 132 mglL 

Influent BOD, Loading 6,982 Ibid 

Average BOD, Removal 98 % 

Influent TSS Concentration IS9 mglL 

Inlluent TSS Loading 9,990 Ibid 

Average TSS Removal 96 % 

FIGURE 2-1 0 shows the re lationship of influent BOD, and TSS loadings versus plant influenl Ilow. As 

flow increases. load ings typically increase. BOD, and TSS loadings tend 10 be lower in the summer and fall 

than in the wi nter. 

The GJJWWTP has COI1SiSleJ1lly achieved BOD, and TSS removal efticiencie. in excess of 95% and 

efll uen! concenlrations of both arc well below the discharge permit limits of 25.0 mgIL and 30.0 mglL. 

respectively. 

In order to evaluate the electric energy usage al the GJJWWTP, the electric energy usage and demand daw 

were compared LO nows to ascertain Ihe effecl.s on varying nows on electric energy usage. riGURES 2· 11 

and 2- 12 show the average monlhly planl flows along wi lh electric energy demand and usage. respectively. 

Both elcc.ric energy demand and usuge appear to be signilica nll y influenced by infl uent flows. as bolh 

figures show that when plant 110ws increase, eleclric energy demand und usage also increase. 

PIGURE 2· 13 shows n!l tural gas consumption along with plant nows. Prom FIGURES 2- 13 and 2·9. il 

appears that the mHin factor influencing naLUral gas consumption is outdoor temperature rather than plant 

fiows. as natura l gas consumption increases during the wi nter months and decreases in the summer months. 

Based on data from 2002 through 2003, approximately 6,842 Ibid BODl are ,·emoved. Therefore. the 

estj nUlled electric energy usage per pound of BOD, removed is 1.69 kWh lib BOD, removed. The average 

natural gas usage is approximately 0.034 therms l ib BOD, removed. Based on lhe 2002 Ihrough 2003 

dala, approximately 9,590 Ibid TSS are removed. resu lting in an estimated electric energy usage of I. IS 

kWh lib ofTSS removed. 

2255·1)63 2·6 JOint Woslewuler Treatment Plnnt 
Ny,.,'/tRDA SlIbmc((!rilrg Gloycnovtlle-Johnstown 

http:l'roce.fS


! 
'" c 
'5•0 .... 

16,000 

14,000 

12,000 

10,000 

8,000 

6.000 

4,000 

2,000 

Average BODs Loading :0:= 6.9821b/d 
Average TSS Loading = 9,990 IbId 

_ Average BOD5 Loading 

c::::JAverage TSS Loading 

-­Average Inftuent Flow 

10,0 

9.0 

B.O 

7.0 

6.0 0' 
<!l 
~ 
~ 5.0 u::: 
~ 

c 
~ 
"4.0 .E 

3.0 

2.0 

1.0 

0.0 

NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVERSVILLE..JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

FIGURE 2-10 
INFLUENT TSS AND BOO, 

LOADING 

F:\Projects\2255063\Oralt Documents\Aeport\Gloversvlne-Johnstown\Fig 2-10.xls 511212005 



700 

20.0 ,-----------------------------------------------~----------------------T BOO 
_ Average Influent Flow 

--Electric Demand 1B.0 

16.0 

14.0 

Ci 

" 12.0 

-" 
.2 
u. 

~ 
10.0 -0 ,• 

;: B.O 
.5 

6.0 

4.0 

2.0 

0.0 

l~"'O?- ,s.~\,O?- ,s.~·r°?-

600 

500 ~ -'D 
o 
m 

400 g
c 
u
'0 

300 ~ w 

200 

100 

o 

FIGURE 2-"NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
ELECTRIC DEMAND VS. 

GlOVERSVILlE-JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT INFLUENT FLOW 

F:\Project~\22S5063\Drah DocumenlS\Report\Gloversville·JohnslQWn\loadings and COflsumplion.xls\Flg2-11 511 2f2005 



a 
:; " 

3 

u:0 

~ 

.2•
0 

-.5 

20.0 , 500,000 
_ Average Influent Flow 
--Electric Usage18.0 450,000 

16.0 400,000 

14.0 350,000 

.,-
;:12.0 300,000 
"-•0> 

10.0 250,000 
::> 
•• 
.g 

8.0 200,000 
~ 

u 
.!! w 

6.0 150,000 

4.0 100,000 

2.0 50,000 

FIGURE 2-12NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
ELECTRIC USAGE VS.

GLOVERSVILLE-JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT INFLUENT FLOW 

F:lProlects\22S5063\Drafl Doeumellts\ReporflGfoversville.JohnstOWO\loadill9s and consumptiQrl.:ds\Fig 2·12 



S 
0 
~ 

•0 
~

••, 
~ 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

r-Jj?­
;~ 

_ 

-

Average Influent Flow 

Natural Gas Consumption 

30,000 

25,000 

< 
.2 
li 
E, 

15,000 g 
u 

~ .., 
10,000 i 

5,000 

o 

NYSEAOA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVERSVILLE-JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

FIGURE 2·13 
NATURAL GAS CONSUMPTION VS. 

INFLUENT FLOW 

F:\Projects\2255063\Dratt Documents\Report\GJoversvilie-Johnstown\loadlogs and consumption.x1s\Rg 2·13 511212005 



TABLE 2-3 summarizes the solids handling process performance. based On 2002 and 2003 dM• . 

Table 2·3: SlImmary o!GJJWWTP Solids Handling Processes 

Parameter A....age (2002 Througb 2003 Outa) 

Belt Press reed Percenf Sol ids 3% 

Average Cake Percent Solids 22% 

Dry Tons To landfill 1,6 14 Ton/Year 

Average Dry Tons To land nil Per Day 4.42 TonlD 

Bell Pres. Polymer Addition 32.2 Lb PolymeriDry Ton Sludge 
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Section 3 


ELECTRIC SUBMETERING I'ROGRAM 


3.1 DESCRIPTION OF SUBMETERING PROGRAM AND SUBMETER LOCATIONS 

3.1.1 De.scription of Program 

Conlinuous ubmelering was conducted through inSlaliation ofsubmelers with continuous recording 

eleClron ie daw logger> (CREDLs). Conlinuous . ubrnetering was used to cllpture diurnal variat ions in 

eleclric cLlcrgy demand for major pieces of equipment. as well ,IS provide n representative stlmple of 

electric energy usuge and measuring electric energy demand as equipmenl cycles on und off. 

In conjunction wilh the continuou, submetcring pmgram, daily process data were collected for bolh lhe wet 

stream and solids handling process. The summary of process data is funher detai led in Seclion 4 of this 

report. 

Instantaneous ubmetering wa. also conducted on represental ive pieces of equipment. usuall y thuse thai 

operated al a conSlant speed according 10 a sct schedule and driven by mOlor, rated al 5 horsepower (hI') Or 

greater. TABLE 3· 1 summarizes the mOlOrs greater Ihan 5 hI'. The instantaneous readings find estimated 

operating hours were Ihen used to cakulal. eSlimaled toWI electric energy usage for thai particular piece of 

equi pment. 

3.1.2 Subm.!.r Locations 

Based on a planl w:l lk·through and ex isting planl information. cOnlillll(lusly·recording submelers were 

installed inlhe following local ions: 

• One meter at the screening bui lding. 

• Two meters ,It the aeration building. 

• One meier at the solids thickening building. 

• One meier 'ttlhe sludge bui lding. 

• Two melers on the planl water pumps, one meter for each pump. 

The submelers were instalied from April 19. 2004 10 June 1, 2004. The submeter on Ihe screenings bui lding 

was malfunctioning and. therefore. that data cannol be used tor this repOrl. However, the recommendations 

of thi s report should not be affected since Ihe screenings building has low eleclric energy usage. 

22SS~63 J·t Joint WUiltCWIlIl'r l'rCl\lment 11bmt 
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Table3-1 List of MOIOrJ OverS hpl 


S;u 
u~ !\ICC Location QUllntlty yariable Voltage

(hp) 

NOles: 


'AU cquipmc:ntl isted is 3-phue 




3.2 SUMMARY Of SITE AUDIT 

A one·duy on·site survey was conducted to: 

• Document existing equipment, operations, ancl lighting. 

• Final ize the list of oppoflunities ror energy improvements. 

• Finalize the submetering approach. 

In additiC>n, the site survey itssessed the existing equipment at the plant with 5 hp or greater motors. As 

shown by U,e data in TABLE 3· 1, the motors using the most energy are those on the activated sludge 

blowers, tlle return acti vated sludge (RAS) pumps, and the eFnucnl water pumps. The RAS pumps have 

motors with variable Lrequency drives (VPDs). The output of the 450·hp blower can be turned down 

approximately 50 percent (%) by inlet guide vune adjustments. The 250·hp and 600·hp blowers are not 

normally used. The eftlue", water pumps have constunt speed electric motors. 

3.3 SUMMARY OF CONTINUOUS SUBMETERING 

The following seclions sumrnurize the results from continuolls submetering aCli vities. FIGURE 3- 1 shows 

the metered electric energy demand for the GJJWWTP. The metered electric energy demand was calclilated 

os the algebraic slim of the slIbm. tered equipment. Metered electric energy domilnd does nOt include the 

blower or anci llary equipment. Typically, the electric energy demand has a peak during the central hUlirs 

of a weekday. The baseline is approximately at 100 kilowatts (kW), it increases to approx imately 200 kW 

during the working hou" of a weekday, und occasionnlly peaks '0 over 250 kW. 

3.3. t Aeration Building 

The aeralion bui lding houses twO motor cOl1trol cemers (Motor Control Cen!.er IMCC] A and MCC B) for 

the ro llowing equi pment: 

MCCA: 

• Two or the fOllr RAS pumps in operation . 

• Two of the fOllr waste act ivated sludge (WA ) pumps in operalion. 

• Process drnin pumps. 

• Other sma ller equipment such as sump pumps, rans, and exhausls. 
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350 ~;:;:========================================================~----------------------------~ 'Notes: 
• Metered plant demand excludes the activated sludge blower and ancillary equipment. 

--­Metered Plant Electric Demand 

300 
• Spikes 1dips most likely due to drain pumps that are run once per week. 
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MceB: 

• Two of the four RAS pumps in opel'u lion. 

• Two of the four WAS pumps in operation . 

• Effluent water pumps. 

• Air compressor. 

• Other smaller equipment such as motorized valves. fans. and exhau~ ters . 

The activated sludge blowers. which have a vo ltage supply of 2,400 volts. are served by a separote MCC. 

Inslantaneolls amperage and demand on the blower in use lire conlinuously rnonitol'ed and recorded. The 

RAS pumps run continuously during the day; the WAS pumps run for 12 hours per day. on ri mers. The 50· 

hp efll uenl water pump runs during solids dewatering operations. during the weekdays. and the 40·hp 

eftl uenl pump rullS tbe remaining lime: at night and on weekends. 

Continuous suumeters were installed on each of the twO MCCs althe aeration bUilding. The palterns of 

electric energy demand dur ing the submetering period are shown on FIGURE 3·2. These dala illustrate that 

the electric energy demand of MC a has peaks during the celmal part of weekdays. correspondi ng to the 

operation of the eftluenl water pUntps. and indicating Ihat the operation of the effluent waleI' pumps greatly 

affccls lite overall planl electric energy demand . The power draw from MCC A is more evenly dislribuled 

around an avemge value. The average power draws for MCC A and MCC B is 2 1.8 kW and 30.4 kW. 

respect.ively. This average exc ludes power used for the blower. 

TABLE 3-2 sum marize.. (he eleclric energy usuge and estimated eOSI for the aeralion build ing during the 

submelering period. Extrapolating lhe eleclric energy usage from tlte submetering period lO a full year. it is 

eslimaled r.hm the tOl.1 annu.1 elcclric energy us.ge for Ihe "enllion building is 546.0 16 kWh at a total 

Clitimated cOSt of$53.073 account.ing for approx imately 13% of the tOlal average annual electric energy 

ll'l:age. This estim ate excludes the aerat ion blowers. 

r"ble 3·2: Srl/moary ofAeralion' Building Electric Energy Usage 
alld A SSOCUll e . D'UrllIJ? IIte SIIbmetermg PerlO. dd e OSls . 

MCC Electric En. ,·gy Usage (kWh) Es timated Cost" 

A 22,468 $2. 184 

B 3 1.38 1 $3.050 

TOTAL 53.849 $5.234 

Note. 

• ESlimated using $O.()972 per kWh. which was average cost per kWh from 2003 daw. 
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• Spikes I dips most likely due to drain pumps that are run once per week . 
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120.0 ~~==~============~====================================---------===~====~====~----~ [Note: Spikes I dips most likely due to drain pumps that are run once per week. 	 - -Aeration Building A 

--Aeration Building B 
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3.3.2 Solids Thickening Building 

The solids thickening building hou,e; an MCC for the fo llowing equipment: 

• Thickener pumps. 

• Olher equipment smaller than 5 hp such as gnlv ity thickencl's, b'l"it classifiers, sump pump. 

FIGURE 3·3 summarizes Ihe opemtion of Ibe solids thickening building. The thickcner pumps operate for 

6 hours during Ihe weekdays, contributing to the plant's overall daily power draw peak. 

The average electric energy demand for Ihe solid, Ihickening building during the monitored period was 6.4 

kW. EXlrapolat ing to the full year, il i; eSlimated th"lthe total annual electric energy usage of Ole solids 

Ih ickenlng building is 29,952 kWh and Ihe lotal estimated cost is $2,9 11 per yenr. accounling for 

approximately 0.7% of the lotal average annual electric energy usage. 

3.3.3 Sludge Building 

The sludge bui lding houses an MCC for the followi ng equipment: 

• Belt filter presses. 

• Belt filler press feed pumps. 

• Booster pumps. 

• Olher smaller equipment such as conveyors, mixer, polymer feed system. 

FIGURE 3-4 summarizes the eleclric energy usage for Ille Sludge building. The equipmenl in the sludge 

building operates during the weekdays. contributing to Ille ovemll planl power draw dail y peaks. 

The average electric energy demand for the . Iudge building during the monitored period was 11 .8 kW. 

Extrapolaling to Ihe full year, it is estimated Ula[ Ihe tOlal annual electric energy u,age of Ihe sludge 

building is 103.3 [() kWh at a t01U1 estimated cOSI of$ 10,042 per yenr, accounting for approximately 2.5% 

of the total average annual electric energy usage. 

3.3.4 El11u."1 Wllter PumllS 

TwO submeters were inst~llled at lhe effluent wurer pumps. These pumps were included in the tOtal aen:llioll 

building as well. FIGURE 3-5 summarizes the operation of the eflluent water pump . Emuenl Pump No. 1 

run ' constantly during the night and weekends; Pump No.2 runs during the sol ids dewatering operalion. 
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25.0 r------------------------------------------------------------------------------, 
--Solids Thickening Building Note: Spikes could be due to multiple pieces of equipment 


starting simultaneously. 
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Note: Effluent Water Pump No. 2 runs at peaks of 41.5 kW, which at a motor --Effluent Water Pump No. 1 
efficiency of 92.4%. co rresponds to 51.4 hp. However, the service factor 

-­Effluent Water Pump No, 2 
allows the pump to run at 1 .15 of rated hp, which accounts for higher than 

60.0 
expected electric energy demand for this pump. 
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FIGURE 3-5 shows thatlhe eflluent water pumps "ro the major contributors to the aeration building power 

draw and connrms that the effluent waler pumps greatly contribute 10 the overall plant power draw during 

tlle weekday., 

From the submelcring data, the emuelll water pumps had average power draws of 9,3 kW and 10,9 kW for 

ern uent waler Pumps No, t and No, 2, respectively, Total electric energy usage and estimated associated 

e()sts during the submetering period are summarized below in TABLE 3-3. 

Table 3-3: SIIIIIIIIOl'Y oJ EJJ111ent Water PIlIllPS Electric Ellergy Usage 
'. de D I S b . I' '00alld A S5.·ocwle osts uTlIIg',e u metering . en 

Emuent Water Pump No. Electric Euergy Usage (kWh) Estimated Cost" 

I 9.55 1 $928 

2 11.299 $ 1,098 

TOTAL 20,850 $ 2,026 

Note . 

• eSlimutcd using $0.0972 per kWh. which w", average cost per kWh from 200) data, 

Extrapolating the electric energy usage from UIC submetering period to the entire year. it is est imated that 

approximately 169.374 kWh would be u$ed by the eftluenl water pumps per year, which would account for 

approximately 4% of the lotal annual eleclTic energy usage ($ 16.463 in annual costs). This cost is inc luded 

in the estimated eleClric energy cosl for the aeration bui lding, 

3.3.5 Activated Sludge Blower 

Daily power draw data for lhe blower were obtained from the SCADA system for Iwo typical days of 

operation (woekday and weekend) during normal operation intluenl flows, FlOURE 3-6 ummllrizcs the 

operouon of the blower during a typical weekday. The amperes (amps) recorded by the SCADA system 

vary during the nigh~ and reach . conStant draw during the day (II a,m. to I I p,m.) of about. 95 amps. This 

corresponds 10 450 hp, FIGURE 3·7 summarizes the operatiou of the blower during a lypical weekend day. 

The blower workS constantly at an average of 5R amps, corresponding to 270 hp, 

From lhe SCADA data, the act iva ted sludge blower has an avcruge power draw of 365 hp, corresponding to 

272 kW, It is estimated that approximately 2,382,720 kWh are used by the blower per year. accounting for 

56,7% 01' the IOwl annual electric energy usage ($206,056 in annual costs), 
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3.4 SUMMARY OF INSTANTANEOUS SUBMETERING 

lnst<lntaneous power draw measurements were obta ined [rom molars greuter lhan 5 hp at the plant for 

equipment ~lnt is ei ther in continuous use or op"ruted on a set schedule. The re.lI lting information wa. 

collected to verify eleclric energy demand at the facility, as well as to monitor changes in eleclric energy 

demand as the eqll ipmem is cycled on and off. 

The instant<lneous measurements were Oblained using hand-held melers. Daily power draw data for the 

blower were obt.1 ined from the SCADA system for lWO typical days ofop.ration. TABLE 3-4 summarizes 

the instantaneou, power draw and estimated operating hours for each piece or equipment over 5 hp. 

Based on the instan lfi lleous power draw measurements and the estimated operating hnurs, TABLE 3-5 

shows the eSlimaied annual electric energy usage and associa ted costs. The lable presents both the usage 

and costs based on instantaneous power draw measurements along wi th estimates provided by plant Slaff as 

to equipment operating huurs. The RAS pumps. WAS pumps, efnuenl water pumps, lind hot water 

recirCUlation pumps were monit ored under both lhe continuous and instantaneous submetering programs, tn 

estimating electric energy usage for tlle air c()mpressor. thickener pumps, filter press feed pumps and 

booster pumps. the continuous submetering clara were used. For equipmem ror which instantaneous 0 1' 

continuous readings were n.ot available. power ratings were estimated . 

3.5 SUMMARY OF ENURE SUBMETERLNG PROGRAM 

FIGURE 3-8 wrnmarizes the apparent electric energy usage distribution among the larger In()tors at the 

GJJWWTP. TABLE 3-6 also shows the corresponding percentages of total electric energy usage. 
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C Activated sludge blower (56.7%) 

• AAS pumps (7.5%) 

o Effluent water pumps (4.0%) 

o FP feed and booster pumps (2.5%) 

• Heat exchanger feed pumps (1.5%) 

D WAS pumps (1.2%) 

. Other Unmetered (23%) 

D Gnt pump (0.8%) 

. Thickener pumps (0.7%) 

• Primary sludge pumps (0.6%) 

o Digester sludge recirculation (0.4%) 

. Hot water recirculation pumps (0.3%) 

• Leachate pump (0.2%) 

• Process drain pumps (O.2%) 

• Leachate blower (O.2%) 

. Air compressors (0.1%) 

NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVERSVILLE.JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

FIGURE 3·8 
ESTIMATED DISTRIBUTION OF ELECTRI 

USAGE AND COST 
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Table 3-6: Summary of Major Equipll/tIIl Eslimaled Eleclric Ellergy Usage alld 

CO!'ls aillre GJJIVIVTP 


Ilq uipment Usage (kWh)" Cost Percentage of Totnl USDge 

Activaled sludge blower 2.382.720 $206.056 56.7% 

RAS pumps 3 15.360 $30.653 7.5% 

Emuenl wa ler pumps 169.374 $ 16.463 4.0% 

Filter Press rced und bOOSler pumps 103.310 $ 10,042 2.5% 

Hem exchanger feed pumps 61.320 $5,960 1.5 % 

WAS pumps 51,246 $4,98 1 1.2% 

Gril pump 34,675 $3.370 0.8% 

Thickener pump~ 29,952 $2.9 11 0.7% 

Primary sludge pllmps 25,584 $2.487 0.6% 

Digesler sludge rec irculmio n 15.330 $ 1,490 0.4% 

Hot wal.er re(.;ircu lnlion pumps 14,016 $ 1,362 0.3% 

Leachale pump 10.21 1 $992 0.2% 

Process drain pumps 7.956 $773 0.2% 

Lea chale blower 7,758 $754 0.2% 

Air co rnprcssors 4. 160 $404 0. 1% 

Olher Unm.lered 968,26 1 $ 11 9,659 23% 

Sublolal 4,201,233 $408,357 100% 

Less Eleclrie Energy Produced by Co· 

generalion Facililies I Avoided Costs 
1, 179,633 $ 114.600 

TOTAL Bn..LED 3.02 1,600 $ 293.757 
Note: 

'" P()wcr usage hasccl 011 both i n sm lU ~lIlcou S and continuous(for those pieces of cquipll1cnl cont inuously 

5ubmctcl'cd) measuremenlS. 

From the figure and lable. il is apparent thaI the larges l "idenlified" usage of eleClric energy al the planl are 

the activaled sludge blower, followed by the RAS pumps. and eflluenl waler pumps. Approximately 23% 

of the tOlill usage is accQunted for as "Olher Un metered", which would involve equipmenl such as healing 

and venti lating fans, lights, lab equipmenl. and olher plant equipmenl wi th electric motors less than 5 hp 

lhal were nOI included as parI of this subrnetering program. However, it . hould also be noted that upon 

review of Ihe fu ll year of energy data for 2003, it was discovered that submetering althe fucility was 

conducted during one of the lowest energy usage months of Ihe year (April 2003), as shown on FIGURE 2· 

6. The submetering informal ion ga thered dur ing Ihis time indicates lower Ihan avcruge energy usage. 

which when C<l.rapolaled to a full year would result in a lower "accounled for" energy usage and therefore 

a higher "Otber Unmelered" percentage. The summary t<lblc also shows thut by using its co-generation 

faci lities, Ihe GJJWWTP was able 10 reduce dependence on the grid by 1,179,633 kWh and avoid 

approx imately $1 14.600 in electric energy usage costs. 

2255-063 3-7 Jolu' WUSlcwntf:;r Treutmcnl Phml 
NYSERDtt SubmtJlerillg Gloversville-Johnstown 



AGURE 3·9 shows Ihe energy distribution of estimated electric energy usage nmong the major processes UI 

U,C plnnl. 

Equipment were grouped into processes as follows: 

• 	 Preliminary Treatment - gr it pump only. 

• 	 Se<:ondary Trentmenl- activated studge blower, RAS pumps, leachate blower. 

leachate pump. 


• 	 Solids Hand ling - WAS pumps, primary sludge pumps, hal water recirculalion 

pumps. digester studge recircu lalion, heat exchanger feed pumps. digester mix. 

thickener pumps, fiiler press feed pumps. 


• 	 EfI1 ue lll Water Pumps - diluent waleI' pumps onl y. 

• 	 Olher - air compressors, process drain pumps.. 

The secondary trealilleni process consumes Ihe mosl electric energy II I the GJJWWTP. It is estimated thai 

approximalely 1.8 kWh of electric energy is consumed per Ib of biochemical oxygen demand (BOD,) 

remQvect in the secondary process. 

The dislribulioo of estimaled electric energy usage in the solids handling processes is shown in FIGURE 

3· 10. The solids handling equipment was calegorized as follows: 

• 	 Pumpin!; and Mixing - WAS pumps, primary sludge pumps. 

• 	 Digestion - hot water recirculation pumps. di gester sludge recirculmion, h. ul 

exchanger feed pumps. 


• 	 Thickening - thickener pumps . 

• 	 Dewatering - flUer press reed pumps. 

The studge digestion process consumes the majority of the electric energy in the solids handling processes. 

2255·063 J·8 Joint Wastewntcr Trcu tmenl )llnnl 
NYSmUh\ SuhmcterjllC Glo"'crsville--JohnstnwD 
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NVSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVERSVILLE.JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

• Effluent Water Pumping 

o Preliminary Treatment 

• Secondary Treatment 

o Solids Handling 

• Other 

FIGURE 3-9 

DISTRIBUTION OF ELECTRIC USAGE AMONG 


PROCESSES 
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34% 

III Pumping and mixing 
. Thickening 

o Dewatering 

o Digestion 

NYSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVERSVILLE.JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

FIGURE 3-10 
DISTRIBUTION OF ELECTRIC USAGE IN SOUD 

HANDLING 
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4.1 

Section 4 


PROCESS PERFORMANCE DURING SUBMETERING 


Process data were collected during the continuous submetering period, as well. These data were co mpared 

WiOl bistorical plant data to determine if the operation during submetering and corresponding electric 

energy usage could be considered typical for the Gloversville-Jobnstown Joint Wastewater Treatment Plant 

(GJJWWTP). 

SUMMARY OF PROCESS PERFORMANCE PARAMETER MONITORING 

The following daily process performance data were CO llected for !he duration of the submetering program: 

• Influent, primary effluen~ and plllnt effluent biochemical oxygen demand (BOD,). 

o lnJluen~ primary effluent. and plant effluent total suspended solids (TSS). 

o Return activated sludge (RAS) Downlle and suspended solids. 

o Waste activated sludge (W AS) flowr"te and suspended solids. 

Process data testing consisted of oftline sampling and onl ine monitoring of specific equipment and 

processes. The oftline sample results were based on 24-hour composi te samples and grab samples taken at 

various points in the process. The online data consists of data measured from the existing online metering 

equipment al the site. Innuent. emuent. primary effluenl BCDI and TSS are me",ured in 24-hour 

composite samples. RAS and WAS suspended so lids are measured from grub samples. Intluem flow is 

monitored on-line with a recorder. RAS and WAS !low is monitored from the pumps. 

FIGURE 4-1 shows the influent, primary ern ueni, and plant eftl uont BODI concentrations during Ole 

course of !he submetering program. Primary eflluent BODI is only measured nve days per week. BCDs 

concentrations do Dot appear to be affected by plunt innuent now. FIGURE 4-2 shows the relationship 

between BCD, loadi ng (in pounds per day) and influent plant flow. The loading data more closely shOW a 

relationship wilh influent plant flow. with days of hi gher flow contributing more BCD, loading than days 

WiUl lower now. 

FIGURES 4-3 nnd 4-4 show the TSS concentrations and loadings, respectively, for the influent, primary 

effluent. and plant eftluent nows. TSS concentrations and loadings appear to fo llow trends similar to the 

BOD, concentrations and lOadings. 

22SS·t)6J 4-1 Julnt Wastewater Trealment Ph'nt 
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NVSERDA MUNICIPAL WASTEWATER TREATMENT PLANT ENERGY EVALUATION 
GLOVEASVlllE-,JOHNSTOWN JOINT WASTEWATER TREATMENT PLANT 

FIGURE 4-1 
SUBMETEA1NG - 8005 VS. INFLUENT 

FLOW 
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FIGURE 4-2 
SUBMETERING - BODs LOADING VS. 

INFLUENT FLOW 
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FIGURE 4·3 
SU8METERING - TSS VS. 

INFLUENT FL.OW 
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FIGURE 4-4 
SUBMETERING • TSS L.OADING VS. 

INFLUENT FLOW 
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The RAS flow rate was maintained quite constant, with an nverage of 3.7 million gallons per day (MOD). 

or 198.752 pounds per day (Ibid) . Five percent of the total Dctivated sludge was wasted as WAS. at an 

average flow rate of 0.18 MOD. for a total of 9.516 IbId. 

The most relevant data are summarized in TABLE 4-1. Parameters were compared 10 historica l va lues. 

Table 4-1: SlIlIIlIIary ofGJJWWTP Performance During I" e Submelerillg Period Compared 
10 Hislorical Dala 

Parameter Un it Monitoring Historical 

Average Maximum Average Maximum 

Influent Plant Flow MOD 6.7 2 1.0 6.4 25.0 

Influent BOD, Concentration mgIL 143.9 393.0 13 1.5 240.1 

lnlluent BOD, Loading Ibid 7,798 30,4g2 6.982 12. 157 

Efflu enLBODs Concentration mgIL 3.9 7.7 2.3 6.7 

Average BOD, Removal % 97 100 98 100 

Infl uent TSS Concent ration mgIL 253.3 557.0 189. 1 249.0 

lnfIueotl'SS Loadi ng Ibid 13.738 46.897 9.990 13.498 

Effl uent TSS Concentrarion mglL 9.1 24.2 7.0 19.0 

Average TSS Removal % 96 99 96 99 

Mixed Liquor Suspended Solid, (MLSS) mglL 2873 5280 2.507 4,183 

Return Activated Sludge (RAS) Flow MOD 3.7 4.3 3.3 3.6 

Waste Activated Sludge (WAS) Flow MOD 0.18 0.33 0.15 0.20 

The hydraulic landing to the faci lilYwas similar to the historical va lues. However. the organic loading 

during the monitoring period was higher: the BOD, loading was approximately 10% higher. and the l'SS 

loading was 30% higher than recent historical values. This seasonal varia t.ion of the OJIWWTP influent is 

due 10 the discharge of the local industries. 

4.2 RELATIONSH(P BETWEEN PLANT PROCESS DATA AND SUBMETERING DATA 

Process dara for the monitoring period were compared to the energy demand measured with the submeters. 

Demand was recorded in 5·minlile inlervals; dala were averaged for each day to compare them to daily 

planl process dntll. 

2255-063 4·2 Joint Wa.ottewntet Trea tment Planl 
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4.2.1 Plant Performance 

FIGURE 4-5 shows the metered electric energy demand for Ihe plant verSll$ inf1uen~ RAS. and WAS 

flows. The metered electric energy demand for the planl is ~,e sum of all measured electric energy demands 

from the aeration (excluding the blower), thickening. and so lids buildings. Demand data oblJlined every 

5 minules from the submeter were averaged for each day for a clo'Or comparison with daily plant data. 

Typically. the influent flow i. higher during the week days and decreases during Ihe weekend. It can be 

noted Ihal there is u correlation between inlluent tlow IIJ]d electric energy usage. In particular, electric 

energy usage is lower during weekend days. wben the influent now is lower. However. lhere is no influent 

wastewater pumping at GJJWWTP. The increa e in electric energy demand with flows is most likely 

attributed to the higher BOD, loadings. The weekday versu weekend.demand difference can be due 10 the 

solids handling processes which are operated only during weekdays, and effluent water pumping. 

FIGURE 4·6 shows the total measured electric energy demand for the plant versus intluent BOD, and TSS 

loading. As for flow d.lJl, higher loading data correspond to higher electric energy usage from the plant. 

4.2.2 Aeration Ruilding 

The measured electric energy demand for Ihe aeration bui lding w •• compared to the plant tlows. and is 

shown in FIGURE 4-7. The aeration building includes RAS and WAS pumps. emuent water pumps. drain 

pumps, air compressor and other smaller equipment. Blowers are on a separate 2.4OO·voll service. The 

RAS flow varied between 2.7 MGD and 4.3 MGD during the monitoring period. with an average of 3.7 

MGD. Approximntely 5% of the total aCtivaled sludge was wasted as WAS. The major energy users in the 

aeralion buildings are the eftluent Wilier pumps. Electric enet'gy demand was also measured separately for 

the.ftluent wuter pumps. as described in Section 4.2.5. FIGURE 4·7 shows thaI there appears to be a weak 

correlation between Ihe aeration building electric energy usage and the flows, but il shows II weekday 

versus weekend pattern. 

4.2.3 Solids Thickening Building 

The measured electric energy demand for U,e solids thickening building (which includes the thickener 

pumps and oU,.r smaller equipment) was compared to the plant TSS loading. PIGURE 4-8 summarizes U,e 

operation of the solids thickening building. Electric energy demand at the building is somewhat 

proportional to the sol id~ loading to the planl. 

2255.063 JOint Wastewaler Treutmt!nl Plaul 
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4.2.4 Sludge Building 

FIGURE 4-9 summarizes the operlilion of the sludge building, which includes belt presses, filter press feed 

pumps, booster pumps, and nther smaller equipment. compared to lbe solids loading to the plant. There 

appears to be nO correlation between loading and electric energy usage because the "peaks" in sol id 

production are dampened by the digester. and 8S such do not immediately affeCI the sludge dewatering 

faci lity operation. Electric energy demand at the building is driven by the weekly operation of the belt f1lter 

presses, which are not operated on weekend days. 

4.2.5 Emue"t Water Pumps 

FIGURE 4-10 summarize the operation of the effiuent water pumps. Pump No. I (40 hpj operates quite 

constantly during the day to distribute effiuent water for the plant needs. Pump No.2 (50 hpj is manually 

started when needed to increase the water pressure in the eftl uent water distribution system. The operation 

of Pump No. 2 is relaled to the operation of the belt filter presses in the sludge building: when belt !liter 

presses operate, more pressure is needed in the plant effluent water system. In addition. operotors need 

more pressure for hosing and general cleaning ofthe planl. FIGURE 4- 10 shows the correlation between 

the electric energy demand of Pump No.2 and the sludge building electric energy demand. 

4.3 SUMMARY OF PROCESS PERFORMANCE 

The electric energy demand measured at the selected buildings (Iteration building, solids thickening 

building. sludge building) and equipment (effiuent water pumps) was compared 10 the plant proces, 

performance during the monitoring period. Overull, the plant performance was good with BOD, and TSS 

removal efficiencies above 97% and 96%. respectively. 

As previously discussed in Section 3. the aeration building is lhe ,econd largest electric energy consumer at 

the GJJWWTP. The aeration building electric energy demand correlates to the effluent water pumps 

operation. These pumps are Ihe major equipment included in the aeration building and were evaluated 

separately. Effluent Pump No.2 is cycled on and off in correspondence to the bell tilter press operation to 

raise the pressure io the effluent wat.er distribution system. 

Also included in the aeration building are the RAS pumps. which operate co nstantl y. These pumps are 

equipped with VFOs. RAS flows during the monitoring period were comparable to the historical (2002 

througb 2003) data. but significantly lower than the original design flows. 
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The solids thickening building electric energy usage is proponional to the solids loadings. The remaining 

pro<:esses exhibited electric energy usage patterns dependent on the day of the week (weekdays versus 

weekends). 

During the submetering period. the GJJWWTP consumed an average of 8.040 kWh per day. with an 

average inOue.nt now of 6.7 MGD. The standardized electric energy consumption of the major unit 

proce~ses at the plam, or energy used per MG of wastewater treated. was 1,200 kWh/MG. 

The plant removed 7,580 IbId BOD,. The electric energy used per pound of BOD, removed was 1.06 

kWhllb BOD, removed. 
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Section 5 


ENERGY SAVING MEASURES THROUGH CAPITAL IMPROVEMENTS 


5.1 	 CAPITAL IMPROVEMENT ALTERNATIVES TO REDUCE ENERGY USAGE AND 

COSTS 

Section 4 evaluated the major equipment in use al the plant and compared it to process performance. The 

deta iled process and electric energy usage informaLion collected during the monitoring period was used to 

identify and evaluate energy conservation opportunities atlhe Gloversville-lohnstown Joint Wastewater 

Trealment Plant (GJJWWTP). The operation of the aerarjon blowers, which are the largest energy 

consumers at the plant. has been already optimized as described previously. Two pieces of equipment, the 

return activated sludge (RAS) pumps and the effluent water pumps. were identified for further 

investigation. Additionally, replacement of standard efficiency mOlors with new premium efficiency motors 

was considered For some equipment. 

5.1.1 Replacement o[ Constant-Speed Standard Efficiency Motors with Premium Efficiency 

Motors 

For reduction of electric energy usage and associated cost for constant speed motors. the switch fro m a 

staDdard efficiency motor to a premium efficiency motor can create significant savings, especially for tho e 

motOrs which may run cont lnuougly Or a majority ofthe time. Motors at U,e GJJWWTP wltich could 

potentially be eligible for replae.men! with premium efficiency mOlors include the following: 

• Grit pumps. 

• Waste activated sludge (W AS) pumps. 

• Emuent water pumps. 

• Process drain pumps. 

• Primary 51 udge pumps. 

• Thickener pumps. 

• Hot water reci rculation pumps. 

• Digester sludge recirculation pumps. 

• Heat exchanger feed pumps. 

• Digester mix pumps. 
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• Air compressor. 

• Filter press feed pumps. 

• Booster pumps. 

5.1.2 Replacement of Relunl Activated Sludge Pumps 

There are fi ve 50-hp RAS pumps, four operating constantly with variable frequency drives (VFDs). Pumps 

were sized using the original plant design inlluent data. Based on the pump curve, each pump is rated for 

6.9 million gallons per day (MOD) for a total RAS flow of 28 MOD. Currently , the total plant RAS flow is 

3.3 MOD or 0.8 MOD per pump. Pumps are currenLly running at 45 percent (%) speed. The reduced speed 

pump curve was traced next to the full speed pump curve and is shown on FlOURE 5- t . From the curve, 

the current point of operation of the pump is 575 ga llon per minute (gpm) ar a head of II feet (ft). The 

output power. which is the energy de li vered by the pump to the fluid, at this point of operaLion is 1.6 

horsepower (hp). Measured elecrric energy demand of each pump, or power input, from instantaneous 

submetering dora, is 12 hp. Wire-la-water efficiency is calculaled as tlle ratio of useful power output to the 

power input, therefore the pump and motor are runn ing at 13% efficiency. 

By replacing the ex isting RAS pumps with smaller pumps, the potential ex ists for saving energy. 

5.1.3 Replacemenl of Emuent Water Pumps 

Two (one 40-hp and one 50-hp) constant speed pumps at the GJWWTP supply secondary effl uent to the 

plant water system a, required by the treatment process. Plant water demands by the plant depend on 

whether or not the solids handling processes are in operation. The 40-hp pump works constantly during 

nights and weekends providing approximately 100 pounds per square inch gage (psig) in water pressure at 

a 300 gpm (0.4 MOD) flow. The solids hundling processes operate on average 60 to 70 hOllrs per week. 

requiring an additional 220 gpm (0.3 MOD) of plant effluent water and a pressure of 140 psig. When the 

solids handl ing processes are in service, the 40-hp pump is shut off and the 50-hp pump provides !low to 

the system. Two IO-hp booster pumps increase the eflluenl water pressure to approx imately 160 psi for the 

belts wash systems and the normal operutions of the plant (washing. hosing. etc.). 

From the continuous submetering dara. the 4O-hp pllmp runs at less than 20 hp mo't of the time (9 1%). The 

cllrrent operating point is outside the recommended operation on the pump curve. and the pump is highly 

inefficient (3K%). A smaller pump, designed on the normal operation of the plant water system. when 

solids are not being processed, can potentially save electric energy. 
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The 50·hp effluent water pump operates at 50 hp with a 62% efficiency. close to the highest efticiency for 

this pump. No changes are recommended for Ulis pump. 

5.1.4 Replacement of Waste Activated Sludge Pumps 

There are five 15·hp WAS pumps at the plant. One pump usually works for t2 bours and sends WAS to the 

rotary drum thickener: this pump is equipped with a VFD. At the end of the day, the estimated amount. of 

sludge that needs to be wasted is pumped to the gravity thickener through one or more of the remaining 

pumps. which work on timers. Pumps were sized on the original high plant nows, and are now working at a 

35% efficiency. Smilller pumps can be selected for a closer match to currem plant data, with. lower 

electric energy draw. 

5.2 ESTIMATE OF ENERGY USAGE, DEMAND, AND COST SAVINGS 

The following seclion summarizes the estimated electric energy usage of the described ailernatives, as well 

as est imates of electric energy and cost savi ngs associated wiUlthe improvements. 

5.2.1 Replacement (If Constant·Speed Standard Efficiency Motors withPrcmium Efficiency 

Motors 

TABLE 5· t summarize< the currenl and future electric energy usage and cost savings associated with 

upgl'adin!; mOtors on select equipment. By replac ing the constant· speed sWlldard efficiency motors with 

premium efficiency Inutors. it is estimated lhat approximately 8.831 kWh and $858 in electric energy usage 

\Vii I be saved each year. 

5.2.2 ReplaceRlent of Return Activated Sludge Pumps 

Thc RAS pumps can be replaced with smaller pumps designed for the current operation conditions. 

Proposed pumps would have a IO·hp motor with an efficiency of 67%. TABLE 5·2 shuws the estimated 

current and future electric energy usage and cost savings associated with replacement of Ole RAS pumps. 

By replacing the RAS pumps with new pumps, it is eSlirnated that approx imately 253,000 kWh and 

$24,596 in electric energy usage wiJI be saved each yeat·. 
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Table 5·2: Summary of I!.IUlric Energy Usage and Savings for Replacing RAS Pumps 

Operntine Condition 
Annual Electric Energy 

Usaa. (kWh) 
Annual Electric Energy 

Us.ee Cost 
Existing (from Submetering 

Data) 

3 15 ,360 $ 30.653 

Proposed - Variable Speed 62.316 $ 6.057 

Estimated Savings 253,044 $ 24,596 

5.2.3 Replacement of 40·hp Emueot Water Pump 

The 40·hp effluent water pump can be replaced with a pump designed for the ourrent operation. The 

proposed pump has" 15·hp motor with a 67% efficiency. The proposed pump wi ll be equipped with a VFD 

which will allow n more nexible usc, The VFD will operate based on system pressure. TABLE 5·3 shows 

the est imated current and fUlure electric energy usage and cost savings associated with the effl uent water 

pump replacement, 

Table 5·3: Summary ofElectric Energy Usage and Savillgs for Replacillg lijJluenl Waler Pump 

Ouerutine Condition 
Annual E lectric Energy 

USllee (kWh) 
Annual Electric Energy 

UsaecCost 
Existi ng (from Submetering 

Data) 

79.804 $ 7,757 

Proposed - Vru'iable Speed 39.955 $ 3.883 

Estimated Savings 39,849 $3,873 

5.2.4 Replacement of Waste Activated Sludge Pumps 

The WAS pumps con be replaced will1 smaller pumps designed for the current operation condilions, 

Proposed pumps have a I.S·hp m()(or with an efficiency of 64%, TABLE 5-4 shows the estimated Current 

and fUlUre e lectric energy uSllge and cost savings associated with the WAS pumps replacement 

Table 54: Summary ofEI£ctric Ellergy Usage and Savings for Replaci"g WAS Pumps 

Operating Condition 
Annual E lectric Energy 

Usage (kWh) 
Annual Electric Energy 

UsageCost 
Exisling (from Submelering 

Dala) 

51,246 $4,98 1 

Proposed 13,2 10 $ 1.284 

Estimated Savings 38,036 $3,697 
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By replacing the WAS pumps with new pumps. it is estimated that approximately 38.000 kWh and $3.697 

in electric energy usage will be saved each year. 

5.3 ESTIMATE OF CAPITAL COSTS AND SIMPLE PAVBACK 

5.3.1 Replacement of Constant-Speed Standard Efficiency Motors with Premium Efficiency 

Motors 

The .stimmed capital C()st for replacing the consUint speed standard efficiency motor with premium 

efficiency motor.~ i $65 .625. With annual estimared savings of $858. this resuits in a payback period of 

approximately 76 yeal's. The payback period is longer than lypica lly desirable, therefore this improvement 

is nOI recommended. 

5.3.2 Replncement of Rdurn Activated Sludge Pumps 

The estimated capital cost for replacing five 50-hp RAS pumps with IO-hp pumps. incl uding new VFDs, is 

presented in TABLE 5-5. With annual estimated savings 01'$24,596, this results in a pnyback period of 

approximately S. I years. 

5.3.3 Replacement of 40-hp Emuenl Water Pump 

The estimated capital cost for replacing the 40-hp effluent water pump with a 15·hp pump, including a 

VFD. is presented in TABLE 5-6. With annual estimated savings of $3.873. rhis resulrs in a payback period 

of approximately 9.7 year•. 

5.3.4 Replacement of Waste Activated Sludge Pumps 

The estimated capital cost for replacing two 15-hp WAS pumps with t.5-hp pumps is presented in TABLE 

5·7. With annual estimated savings of $3.697. this results in a payback period of approximately 20.5 years. 
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New York State Energy Research and Development Authority 

Municipal Wastewater Treatment Plant Energy Evaluation 


Gloversville-Johnstown Joint Wastewater TreatmenlPlant 


Table 5-5 CapitaJ Costs for RAS Pwnps 


Cosls 
LaborDescription 

Total
Unit 

5 ~10.800 ~ $ 81.000 
IFD I I 

~SPumps ~ 
),000 $ 45,0005 6.000 30.000 15.000 

I and Profit , 

I ~ 
14.490 

Total' 

, ( , and . 
 3! 848 

I 
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New York State Enc.-gy Research and Development Authority 

Municipal Wastewater Treatment Plant Energy Evaluation 


Gloversville-Johnstown Joint Wastewater Treatment Plant 


Table 5-6 Capital Costs for Emuenl Water Pump 


~wate'Pump 

Costs 
Description Quantity Labo, 

Unh ToW Unh 
11.8 '0 ~~ 5.905 
4.000 2.000 

'.DdPrO~ 
~ 

rota. 
~ 

I LI 

Tota' 
Total 

~~ 
$ • '5 
$ 6.000 

~ 
m 

2~ 

~ 
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New York State Energy Research and Development Authority 

Municipal Wastewater Treatment Plant Energy E valuation 


Gloversville-Johnstown Joint Wastewater Treatment Plant 


Table 5-7 Capital Casto; for WAS Pumps 


Description Quantity 
Costs 

Materials Labor 
Total 

Unit Total Unit Total 
WAS Pumps 2 11JXX> 22,000 5,500 11.000 $ 33,000 
VFD EQu ipment 2 5,000 10,000 2,500 5,000 $ 15,000 

Subtotal $ 48000 
Contractor Overhead and Profit (15 %) $ 7,200 

I Subtotal $ 55,200 
Contineencv (10%) $ 5,520 
Total Construction $ 60,720 

E!lgineeriog. Construction, and Administration (25%) $ 15,180 
J TOTAL $ 75,900 
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Section 6 


ENERGY SAVING MEASURES THROUGH OPERATION MODIFICATIONS 


Typically, the major operational chan ges that can be made to reduce electric energy usage are load shifting, 

peak shaving, and greater use of rcal-time data in energy-related decision making, Load shifting is the 

practice of changing the time of use of certain loads to reduce the lotol facility eleceric energy demand 

during peak periods, Peak shaving is tile praClice of dispatching on-s ite generating assets to reduce 

dependence on the grid during peak electric energy demand periods, The increased u e of real-time data by 

the inslallation and monitoring of permanent submeters can assist the facility in making informed decisions 

regarding lhe usage of electric energy and offer alternatives for further reducing electric energy demand 

and usage, 

6.1 LOAD SHIFTING 

Electric energy demand dato collected allhe Gloversville-Johnstown Joint Wastewater Treatment Planl 

(GJJWWTP) were used to provide typical dai ly power draw information, These data were then used to 

provide an eSlimnle of when peak electric energy demand occurs aLthe plant. FIGURE 6-1 shows the 

hourl y electric energy demand for lhe submetered equipment for several representative days, Note thaI the 

data presented is for submetered processes only, and does not include the aeration blower, lighting and 

HV AC, and other miscellaneous eleclric loads, FIGURES 3-6 and 3-7 show the hourly amperage for the 

activated sludge blower. As seen in the figures, a similar power draw is observed during weekdays, wilh 

higher draw during the day. when equipment requiring slaff supervision is operaled and higher 

concenlrations are observed in the influent. Weekend days show CO llslant power draws during the day, 

Significant peaks are lypically nOI observed, This may be an indicalion of the effecliveness of the 

GJJWWTP, in previous project', to successfully reduce daytime peak electric energy tanding. Examples of 

previous projects include conslructing facilities lO feed leachale, which is high in ammonia, during the 

weekend, when other induslrialloads are low, and the controls on the aerator which reduce ils electric 

energy consumption during low biochemical oxygen demand (BOD,) nnd ammonia loading periods. As a 

resull. there do not appear lO be significant opportunities for further load Shifting, 

6.2 PEAK SHA VlNG 

Peak shaving refers lO the pract ice of reducing electric energy demand during peak demand periods by 

using on-site generation capabil ities, Peak shaving opportunilies through capital improvements is 

discussed in Section 5, 
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There are two emergency generutcrs for the facility, one 50-kW unit for the administration building and 

one ponable 500-kW army surplus sland-by generator primarily for the blower building. 

Two 150-kW induction co-generators operatiog on digester or natur.l gas also supply power 10 the facility. 

These units provide heat for the digester and solids building. The system is grandfathered by Niagara 

Mohawk and incurs no standby charges for generation. 

The digesters typicaJly prod uce sufficient gas to rlln atlen,t one generator 24 hours per day and the second 

generator 12 to 24 hours per day. The second generato r. if operated less than 24 hours per day, is typically 

run during periods of b.ighesl electric energy demand to reduce electric energy demand charges. 

After evaluation of plant total electric energy demand. there appean; to be no peak shaving opportunities in 

add ilion to equipment modifications discussed in Section 5. 

6.3 SPEOAL CASE RESOURCES PROGRAM 

The Special Case Resources (SCR) Program is a New York Independent System Operator (NYISO) 

program that provides payments 10 electric customers who reduce load during specilic times when 

electricity availability in New York could be jeopardized. During these events. participants are expected, 

though nOt obligated, to either reduce energy consumption Or transfer load to a qualifying on-site generator, 

To partiCipate in this program, the facility must be capable of reducing load by at least 100 kW. 

The GJJWWTP recently entered into an agreement with the Energy-Services Company (ESCO) Advantage 

Energy. for a curlailnble load of 500 kW. The program offers an incentive of 75% of the nt-auction market 

clearing price for NYISO's unforced capacity (UCAP) for each month during the winter and summer 

capability periods. 

Twice a year a NYISO operator calls and requests the participants to test their system for one hour. Tests 

occur in lhe summer (May t to October 31) and winter (November I to April 30). As long as these tests 

are passed, the participant receives the kW incentive. if these tests nre nOt passed, however. then a 

retToaclive penalty will be assessed. [f the NYISO operator calls for an actual emergency curtailment 

event. tile participant receives an additional $O.35/kWh. There is no penalty for not participating in an 

event: however. the NYISO may de-rate the participant' s curtailable load for the next six months. 

Based on shedding a minimum of 500 kW peak eleclric energy demand. it is estimated U,at this program 

will result in at least $5.000 monetary incentive annually to the GJJWWTP to complete tlte tesling alone. 
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6.4 OPERATIONAL MODIFICATIONS 

Based on current operalions and communications with the staff. no modit1cations to Ihe operation of the 

plant are recommended. 
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7.1 

Section 7 


ENERGY SAVING MEASURES THROUGH L1GHTINGIHVAC MODIFICATIONS 


HEATING, VENTILATING, AND AIR CONDITIONING OVERVIEW 

The Gloversville-Johnslown Joinl WaslewalerTreulmen! Planl (GJJWWTP) is comprised of approximalely 

eighl primary buildings or areas. The plant waS construcled in the 1970s with addition and improvements 

in 1988, 1990. and 2002. The administralion bu ilding is occupied fro m 7:00 a.m. lhrough 4:00 p.m. by 

office slaff. Nine operators and live mainlenance personnel slaff Ihe fac il ilY. The facility is manned for two 

shifts ITom 6:00 a.m. 10 11 :00 p. m. There are IWO operators on the second shift and the th ird shift is 

unmanned. During weekends and holidays tlle facililY is manned 4 hours per day. When the facility i, 

unmanned, computers, and alurms monitor the processes. 

Except for tlle adm inistration building. tile primary function Of the healing and cooling systems is nOI for 

comforl condi tioning. The Ihermostats for Ihe majority of the pilln! were sel .160 degrees fahrenheit (oF) 

fo r healing. The healing syslems are mainly comprised of indi vidual Modine gas-ftred banging unil heaters 

wilh some air-handling equipment. Comfort air-condilioning at tlle facility. olher Ihan for Ihe 

adminiStration building. is almost non-existenL Two spil t units. approxjmately three tons each. provide 

comfort coo ling 10 tlle mainlenance shop and break room / locker rooms. 

The administralion building is heated by a 1990 H.B. Smilh central hOI water boiler raled al 916.000 British 

Thermal Unils (BTU) per hour (MBH) witll "O.5-horsepower (hp) blower. Boiler conlrol includes hot 

waler lemperalure resel based on outs ide air lemperalure. Two gas-fired . 75-gallon hal water healers 

provide domeslic hOI waler. The laborarory is provided domestic hOI waler by an 80·gallon electric hOI 

water heater. Two roof top unils insta lled in Ihe lasl four years and 0.5-lon horizontal closel-mount unit 

supply aboul 15 Ions of comfort air conditioning. The .1990 addition also has a heating and coo ling air­

handler. There are also four O.5-lon packaged lerminal air-conditioners for tlle boardroom and office areus. 

A Peerless hot waler boiler raled al 840 MBH heats the screening building. Boiler control includes hot 

water temperalure resel based on outside air temperature. This boiler is al tlle end of ilS useful life and is 

scheduled for replacemenl in Ihe near future. The building also houses a 50-kilowau (kW) emergency 

generalor serving Ihe administration building and tlle screening building. 

The re·circulalion building was once tlle old control cenler for the plant. A 1970 Peerless hal water boiler 

and a healing/cool ing RoofTop Unil (RTU) provide heal for this bui lding. The RTU can supply 5 Ions of 

cooling. This unil is in tlle same condilion as tlle screening building boiler and should also be considered 

for replacemenl. The tllickener building built in 1990 bas a heat.lng.only Cambridge 300·MBH roof lOp 
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unit. The sludge building also has an original 1970 Peerless hOI water boiler rated !II 840 MBH. also 

scheduled for replacement In add ition, there is a heating-only Cambrid ge 300-MBH RTU and a Carrier 

heating I cooling RTU; the COoling is inoperable with no plans to repair. 

Hot air reclaimed from the blowers is currently distributed to most of the blower building to supplement the 

heating. A gas-fi red hot air furnace provides backup. The garuge arca also has direct-ru'ed gas radiant 

heat.ers. An A.O. Smith 100-gllllon gas-tired tank supplies domestic hot waler. 

The pump gallery is heated with two gus-fired hot air Trune heating units. These units provide 100 percent 

(%) outside air and the fans operate 24-hours per day all year providing ventilation for safety reasons in the 

ga llery. 

The exhaust from two ISO-kW, digester gas-tired, induction cogeneration engi nes is used to heat the 

digesting tanks and provide heat for the building and domestic hot water. These engines have been rebuill 

within lhe last year. Two H.B. Smith 900 3.750-MBH hOI water boiler are used for backup. There are six 

O.75-hp circulation pumps for comfort healing. two 10-hp circulation pumps for tbe digester heating. a 1.5­

hp boiler blower motor, and O.5-hp exhaust motor on each of the boilers. An air-hulldling unit with hOl 

water co ils and u 3-hp fan provides ventilation 24 hours per day. There is also a 5-hp e.haust fan. 

Lighting throughout the facility is primarily 1'- 12 34-watt fluorescent wi th a mix of hybrid and electronic 

ballasts. The digester building, blower building. pump gallery. sludge building, and thickener building also 

conmin metal halide lighting. Very few incandescent bulbs were observed during the site visit. Occupancy 

sensors were installed in some areas. 

7.2 flVAC AND LIGHTING ALTERNATIVES TO REDUCE ENERGY USAGE AND COSTS 

7.2.1 Convert Incandescent to Compact Fluorescent 

Areas lit will' incandescent lighting were noticed throughoulthe faci lity. These incandescent lights could 

be replaced with compact fluorescentSlamps. 

7.2.2 Convert Exit Signs to LED Signs 

All e. it signs inspected were operated with compact nuorescent lamps. These can be replaced with LEO 

exit si~ns that conSume much less power and operate relatively maintenance free for 25 years. 
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7.2.3 T·ll to T·g Lighting UP21'8de 

There were a few areas scullered throughout the facility still containing T· 12 lumps. These fixtures should 

be converted to use T·8 technology not just for the electric energy usage savings bu. also for reducing 

maintenance costs and the diversity of inventory. 

7.2.4 HVAC Modifications 

Based on communications with the GJJWWTP personnel. and considering .he hours of use and conditions 

of heating, Yentilaling, and air conditioning (HVAC) equipment, no modifications to the HV AC system are 

recommended. 

7.3 ESTIMATE OF COSTS AND SlMPLE PAYBACK 

An estimate of the costs and savings for all the lighting improvements is shown in TABLE 7· 1. 

Table 7·/: Summary of Costs and Savingsfor AII1.Jgllfillg Measures 

Costs $ 4,425 

Savings $ 1,28 1 

Payback 3.5 years 
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Section 8 

ON-SITE GENERATION 

This task planned the evaluation of on-,\i te generation based on existing and estimated future anaerobic 

digester gas production, In order to accurately measure the gas prOduction, the Gloversville Johnstown 

Joint Wastewater Treatment Plant (GJJWWTP) purchased two thermal dispersion type flow meIers, 

Installation of the new meters was included in Ihe on-going projecl which includes secondary digester 

Cover repairs and installing a new gas stornge faci lity. The gas meters installation was c[)mpleted at the end 

of 2004. 

Data collected from the gas melers in the first weeks of 2005 show that the digesters are producing between 

100,000 cubic feet per day (cffd) and 145,000 cffd at the current operation cond itions. This gas prod uction 

is sufncient to run bOth generators for 24 hours a day. The new gas storage faci lity is undergoing 

calibration problems and Ille gas flare is not operatiollal at the momeD[ for a problem with the pilot. 

Therefore, the digester gas production data are not sufficient. at the moment to forecast if exces gas 

production wi ll be available for additlo11ll1 generation systems. 

The generators engines have been recently overhauled and liS such it wi ll nut be cost-effective to replace 

them with microlurbines, However, at the end of their useful life cycle (8 10 10 more years, approximately). 

it may be feasible to replace them with microturbines or olher new technology avai lable .t that time, which 

may be more efficient th.n the existing gener.tors. Extensive gas consumption d.ta wi ll be used at that 

time for the evaluation, 

2255-063 8-1 Joinl Wush:watl!r 'lh:lInlenll)lant 
NYSERIJA SIII,meltlring Glo,"'cr,sville·Johnstown 



9.1 

Section 9 


FlNAL RECOMMENDATIONS 


SUMMARY OF EVALUATIONS 

In general. the Gloversville-Johnstown Joint Waste.water Treatment Plan! (GJJWWTP) has implemented 

many projects in previous years to further decrease energy usuge. This is rellected in the data collected 

during the course of this evaluation. as electric energy has decreased from the usage level in 200 I. 

This report has identified additional alternatives to reduce electric energy usage at the GJJWWTP. some of 

which can be implemented economically. These alternatives include: 

• Installation of premium efficiency motors on all the constant speed motors. 

• Replacemeot of return activated sludge pumps. 

• Replacement of 40-hp emuent water pump. 

• Replacemem of waste activated sludge pumps. 

• lighting improvements. 

TABLE 9- 1summarizes the eslimated electric energy savings. implementation costs. and simple payback 

periods for all U1e allematives. 

9.2 SUMMARY OF RECOMMENDATIONS 

Us ing Ihe resu llS of the evaluation summarized in TABLE 9- 1. the following alternatives are recommended 

for implemenllltion: 

• Replacement of return activated sludge pumps. 

• Replacemenl of 40-hp effluent water pump. 

• Lighting improvements. 

The remaining alternatives are not recommended due to long payback periods. 

TABLE 9·2 contains a summary of the costs to implement tbe recommended alternatives only. as well as 

provides a summary of potenl ial savings. The recommended alternatives offer a payback of 8. I years. if 

implemented togelher. with the resulting savings rcpreseoring 9% of total energy costs. 
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Table 9-1 SllIIlmary uf Energy SaVhlgS AlternalivtSl'nIIcllted in ~etlollS 5, 6, alld 7 


ECM' 

I 

J\.ffiASURE D£SCRJPTION 

11ISIaI1.utoo of mium efficiCflc 1POI0fS 

Non-Energy Rdated Bendiu 
Fl1ELTYPE 

SAVED' 

EI~ 

ENERGV 

(I.)~ kWh) 

8,831 

TOTAL 
ENERGY 
SAVED 

(mmBTU)~ 

0.76 

TOTAl, ANNUAL 
DOLLARS SAVED 

S858 

IMPLBIEN'rA'nON 
COSTS 

$65,625 

SIMPLE VA VBACK 
PERlOI) ()'ean) 

76 
2 

3, 
Rc lacemenl of renun activated 1100 m 

ReplacemenT of 4Q-bp effiuent waler pUmp 
Re lacemenl of waste activated stud 

Other processes operate allower 
DI'C'Sl5L11l;! pLanl water 

Eltt 

EI~ 

EI~ 

25l.('44 

39.849 
38.036 

21.81 

3." 
3.28 

$24.596 

$3,873 
53,691 

5199200 

$31.500 
$75,900 

81 

97 
20.5, U tin HVACim vemcnts EI" 13,179 1.J4 51.281 $4,425 3' 

NOles: 

'Fud Saved: Eke. Ngas. Oil I. Oil 2.0iI4. Oil 6. Coal, LPG. 

~ nunBTU '" 1,000.000 BTU 
Elo:crrie :: 11,600 BTI/IkWb 
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Table '.1: Summary of Rccommcnd.11 Alttrnativf$ 


MEASURE DESCRIPTION 
FUEL TYPE 

Noo·EIlft'lY Rtlaltd ~nefilS 
(E ltckWh) SAVED 

TOTAL ANNUAL I~Wl.E.~'rrATI()NllsIM.I..VAY8,'CK 
DOLLARS SA YEO COSTS PERIOD (yeun) 

NOles: 

1FlI{:l Sav«l: Sec, Ngas, Oil I, Oil 2, Oil 4, O1l6. Cool. U'G. 

J mm8TU ", 1.000.000 8TU 


Elccuic .. 11 .600 8TUlkWh 

v,.,.,. 
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