r. -‘ﬂ."’.
Mew Jerseys ——

cleanenergy

program™

Local Government Energy Audit:
Energy Audit Report

COTRC

Results you can rely on

Well Pumps, Water Tanks
& Pump Station

Copyright ©2017TRC Energy Servicéd! rights reserved. Willingboro Municipal  Utilities

Reproduction or distribution of the whole, or any part of the contents of tl AUl

document without written permission ofRGs prohibited. NeitheRGhor

any of its employees makes any warranty, express or implied, or asst November 28,2017
any legal liability or responsibility for the accuracy, completeness,

usefulness of any data, information, method, product or process disclc

in this document, or represents that its use will not infringe upon a Draft Report by

privately-owned rights, including but not limited to, patents, trademarks TRC Energy Services
copyrights.



Disclaimer

The intent of this energy analysis report is to identify energy savings opportuasssciated with
NEO2YYSYRSR dzLJANI RSa G2 GKS FI OAf ksar@ifciudedid thiga SY &
report to make decisions about reducing energy use at the facility. This report, however, is not intended
to serve as a detailed engineeg design document. It should be noted that detailed design efforts are
required in order to implement several of the improvements evaluated as part of this energy analysis.

The energy conservation measures and estimates of energy consumption contaiésl rieport have

been reviewed for technical accuracy. However, all estimates contained herein of energy consumption at
the site are not guaranteed, because energy consumption ultimately depends on behavioral factors, the
weather, and many other uncontriable variables. The energy assessor and New Jersey Board of Public
Utilities (NJBPU) shall in no event be liable should the actual energy consumption vary from the estimated
consumption shown herein.

Estimated installation costs are based on a varietgafrces, including our own experience at similar
facilities, our own pricing research using local contractors and vendors, and cost estimating handbooks
such as those provided by RS Means. The cost estimates represent our best judgment for the proposed
action. The Owner is encouraged to independently confirm these cost estimates and to obtain multiple
estimates when considering measure installations. Since actual installed costs can vary widely for a
particular installation, and for conditions which canrtm# known prior to irdepth investigation and
design, the energy assessor does not guarantee installed cost estimates and shall in no event be liable
should actual installed costs vary from the estimated costs herein.

bSé WSNESeE Q&ograrh BIJCEP) heeBiveRalues provided in this report are estimates and are
based on program information available at the time this report is written. The NJBPU reserves the right
to extend, modify, or terminate programs without prior or further notiégecluding incentive levels and
eligibility requirements. The Owner should review available program incentives and requirements prior
to selecting and/or installing any recommended measures.
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1 EXECUTIVE SUMMARY

The New Jersey Board of Public Utilit(tBlBPYhas sponsored thisd.ocal Government Energy Audit
(LGEA) Report for the Well Pumps, Water Tanks, and Pump Station

The goal of & GEASs to provide yowvith information on how your facility uses energy, iténenergy
conservation measures (ECMs) that can reduce your energy useuagdu in a position to implement

GKS 9/ aao® ¢KS [D9! Ffaz2 asSia e2dz 2y GKS LI dK (2
Energy PrograrNJCEP) for implementiniggt ECMs.

Thisstudy was conductetly TRC Energy Servicespad of a comprehensive effort to asslafillingboro

Municipal Utilities Authority (WMUAIN controlling energy costs and protecting our environment by
offering a full spectrum of energy maremgent options.

1.1 Facility Summary

Six wells, one pumping station, and two water tanks were included in this study with at total enclosed
area ofapproximately3,765 square foot. The facilities vary from sites with no buildings to sites with small
buildings.

Building Name SF
Well 1 1,360
Well 5A 740
Well 6 1,200
Well 9 N/A
Well 10 N/A
Well 11 N/A
Windsor Park Pump Station 465
Holyoke Water Tank N/A
Edge Lane Water Tank N/A

Total: 3,765

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRC Energy Servicesommends fivé5) ECMavhich together represent an opportunity to reduaenual
energy costs by rough$§68,577 and annual greenhouse gas emissions by 458,405 Jbs @@ estimate
that the measures would likely pdgr themselvesn in energy savings iughly1.3years.The existing
and potential utility costs is shown Figurel . These projects represent an opportunity to reduce
combinedannual energyuse at these sites by 23.4%.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 1
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Figure 1 & Previous 12 Month Utility Costs Figure 2 d Potential Post-Implementation Costs
Gas Gas
$888 $888
0% 0%

Electric
$220,699
100%

Electric
$289,275
100%

$290,164 $221,587

A detailed description of sife@xistingenergy usecan be found in SectioBk Sité Energy Use and Cast®

The evaluated measures have been listed and grouped into major categories as shiéguré3. Brief
descriptionsof the categories can be found below atilscriptionsof the individual opportunitiesan be
found inSectiordX Enérgy Conservation Measuges

Figure 3 8 Summary of Energy Reduction Opportunities

Annual  Peak Annual Annual
Electric Demanc Fuel Energy Cos

Si COe
Estimated Estimated Estimated g

. . Paybacl Emissions
Energy Conservation Measure Recommend? Install Cos Incentive Net Cost y

Savings Savings Savings Savings ) ®) ) Period Reductior
(kwh) (kW) (MMBtu ($) (yrs)**  (lbs)
ECM 1|Install LED Fixtures Yes 8,820 14 0.0 | $1,328.66| $4,500.00 $1,500.00 $3,000.00 2.26 | 8,881
ECM 2|Retrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 1,388 0.5 0.0 $209.14 | $850.00 | $170.00 | $680.00 | 3.25 | 1,398

ECM 3|Retrofit Fixtures with LED Lamps

$3,193.34

$520.00

$0.00

$520.00

_ECM 4install VEDsonWellPumps | _Ves | 422069] 1452] 00 | $63562246853828) $000 | $853828 134 | 425020

| ECM 5linstall Occupancy-Controlled Themostats | __Yes | 1747 | 00 | 00 | $26317 | $71562] $22500] $49062] 186 | 1759

455222 1498 0.0 $68,576.52 $91,968.42 $1,895.00 $90,073.42 1.31
* - Allincentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that prc
** . Simple Payback Period is based on net measure costs (i.e. after incentives).

458,405

Lighting Upgrads generally involve the replacement of existing lighting components such as lamps and
ballasts (or the entire fixture) with higher efficiency lighting components. These measure save energy by
reducing the power used by the lighting components due to impdoglectrical efficiency.

Variable Frequency Drivaneasuregenerally involve controlling the speed of a motor to achieve a flow
or temperature rather than using a valve, damper, or no means at all. These measures save energy by
slowing a motor whichsian extremely efficient method of control.

HVAC Systertmprovementsgenerally involve the installation of automated controls to reduce heating
and cooling demand when conditions allow. These measures could encompass changing temperature
setpoints, usig outside air for free cooling, or limiting excessive outside air during extreme outdoor air
temperatures. These measures save energy by reducing the demand on the systems and the amount of
time systems operate.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 2



)| Tsmireroy CTRC

program™ Results you can rely on

Energy Efficient Practices

TRC Eergy Sevices also identified 4ow (or no)costSyY SNH& STFFAOASY G LINI OG A OS:

performance can be significantly improved by employing certain behavioral and operational adjustments
as well as performing routine maintenance on building systerfisrough these practices equipment
lifetime can be extended; occupant comfort, health and safety can be improved; and annual energy,
operation, and maintenance costs can be reduced. Opportunities identified at sites include:

1 Reduce Air Leakage

1 Perform Progr Lighting Maintenance

1 Develop a Lighting Maintenance Schedule
9 Perform Routine Motor Maintenance

For details on these Energy Effiti Practices, please refer t@e&ion5.

On-Site Generation Measures

TRC Energy Servioegaluated the potential for installing esite generation at the Well Pumps, Water
Tanks, and Pump Station siteBased on the configuration of the sites, the available area, and their load
profiles, thereis low potential for installing any PV or combined heat and poweigszi€ration measures.

For details orour evaluation and solar Pgeneration potential, please refer t@&ion6.

1.3 Implementation Planning

To realize the energy savings from the ECMs listed in this report, a project implementation plan must be
developed. Available capital must be considered and decisions need to be made whether it is best to
pursue individual ECMs separately, groups of E@WMa,comprehensive approach where all ECMs are
implemented together, possibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are available IdGEP, as well as other sources, to help reduce the
costs assciated with the implementation of energy efficiency projects. Prior to implementing any
measure, please review the relevant incentive program guidelines before proceeding. This is important
because in most cases you will need to submit applicationthéoincentives prior to purchasing materials

or commencing with installation.

The ECMs outlined in this report may qualify under the following program(s):
I SmartStart (SS)

For facilities wanting to pursue ondglected individual measures (or planning ttape implementation

of selected measures over multiple years), incentives are available through the SmartStart program. To
participate in this program you may utilize internal resources, or an outside firm or contractor, to do the
final design of the ECHM(and do the installation. Program gapproval is required for some SS incentives,

so only after receiving prapproval should you proceed with ECM installation. The incentive estimates
listed above inFigure3 are based on the SS program. More details on this program and others are
available in Sectio8.

Far largerfacilities with limited capital availabilityo implement ECMs, project financing mag available
through the Energy Savings Improvement Program (ESipported directly by the NJBFESIP provides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing ECM&nLGEA reportor other approved energy audi§ required
for participationin ESIPPlease refer to Sectidh2 for additional information on the ESIP Program.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 3
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The Demand Response Energy Aggregator is a progranNGOEP) designed to reduce consumer electric
load when wholesaleslectricity prices are high owhen the reliability of the electric grid is threatened

due to peak demanddemand Response (DR) service providers (a.k.a. Curtailment Service Providers) are
registered with PJM, the independent system operator (ISO) forAtiahtic state region that is chged

with maintaining electric grid reliability locally. By enabling grid operators to call upon Curtailment Service
Providers and energy consumers to reduce electric usage during times of peak demand, the grid is made
more reliable and overall transmissi@osts are reduced for all ratepayers. Curtailment Service Providers
provide regular payments to medium and large consumers of electric power for their participation in DR
programs. Program participation is voluntary and participants will receive paymaaiher or not their

facility is called upon to curtail their load. Please see Se@tfonadditional information on this program.

Additional information on ralvant incentive programs is located in Sect&nYou may also check the
following website for more detailsyww.njcleanenergy.com/ci

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 4
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure4 & Project Contacts

- - . ) D . O
Customer
. . . 609-877-2900
Andrew Weber Executive DirectofAndrew@wmua.info 15
Director of
. . . . . 609-877-290(
James J. Mackie, PE Operations & jmackie@wmua.info 105
Maintenance
TRC Energy Services
Moussa Traore |Auditor |MTraore@trcsqutions.com |(732) 855-003

2.2 General Site Information

Six wells, one pumping station, and twater tanks were included in this study with at total enclosed
area of 3,765 square feet. The facilities vary from sites with no buildings to sites with small buildings.

Building Name SF
Well 1 1,360
Well 5A 740
Well 6 1,200
Well 9 N/A
Well 10 N/A
Well 11 N/A
Windsor Park Pump Station 465
Holyoke Water Tank N/A
Edge Lane Water Tank N/A

Total: 3,765

2.3 Building Occupancy

The typical schedusdor the various sites arpresented in the table below
Figure5 - Building Schedule

Building Name Weekday/Weeken@perating Schedu
Well 6 Weekday |56 hours per week
Well 6 Weekend

Well 1, Well 5A, Windsor Park Pump StationWeekday |normally unoccupie
Well 1, Well 5A, Windsor Park Pump StationWeekend
Well 9, Well 10, Well 11, Tanks Weekday |no building
Well 9, Well 10, Well 11, Tanks Weekend

2.4 On-site Generation

None of the facilities have any esite electric generation capacity for normal use.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 5
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2.5 Facility Descriptions
Well 1

Well 1 is located on Sylvan Lane. The building is constructed of CMU block with a brick vemeses and
built in 1960. The building houses the well pump, chemical feed systems and electrical controls. Total
building area is approximately 1,360 square feet. This building is normally unoccupied but does have a
75,000 Btu/hr natural gas fired heater thia manually controlled at the thermostat.

Interior lighting is provided by fixtures with compact fluorescent lamps and manual switches. Exterior
lighting consists metal halide fixtures with photocell controls.

Well 1 has one 1,400 gpm pump driven bys58 HPmotor.

Well 5A

Well 5A is located on Baldwin Lane. The plant building was constructed of CMU block with a brick
veneer in 1997. The building houses electrical control equipment and lime feed equipment. The building
area is approximately 740 squafeet and it is normally unoccupied. The building is conditioned by
manually controlled electric heaters amatso hasa small air conditioner.

All of the interior lighting is provided by fluorescent fixtures. Exterior lighting consists epreghure
sodium and mercury vapor fixtures.

Well 5A has one 1,000 gpm pump driven by a HEPSnotor which has not operated since April 2012. A
radium removal project is in progress and scheduled to be completec261id.

Well 6

Well 6 is located on Medallion Lein The building is constructed of CMU block with brick veneer and
was built in 1975. The building houses the well pump, pressure filtration piping and controls, high
service pump, chemical feed systems and a standby generator. The total building &peolmately
1,200 square feet. There is one operator at the building for approximately 56 hours per week. The
building is conditioned by electric heaters with thermostat control and a small air conditioner.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 6
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Interior lighting consists of two lamp;fdot fluorescent fixtures with manual switches. The exterior
light fixtures use LED lamps.

Well 6 has a 10BIPwell pump, 150 high service pump, and aFHBaerator transfer pump. The well
pump has a design flow rate of 1,500 gpm. In 2015 electrical upgmadie implemented at this facility
including a new natural gas fired emergency generator, motor control center, and motor and VFD for
the high service pump.

Wells 9,10 & 11

These wells are located on Middlebury Lane, Barnwell Drive, and PageaniNare=of the wells have

a building. Well 9 was built in 1979, Well 10 was built in 1986, and Well 11 was built in 1988. Each of
the well sites only have singlewell pump. Wells 9 and 10 have 1d@motors and Well 11 has a 200
HPmotor with a VFD. Athree of the pumps have a design flow rate of 1,500 gpm. Each of the well
sites has a natural gas fired emergency generator. The wells supply water to the Meribrook water
treatment plant.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 7
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Windsor Park Pumps Station

The Windsor Park Pump Statiorldsated on Club House. The building was constructed in 1958 of CMU
block with brick veneer. The building houses twdHfsewage pumps with controls that are used to
pump wastewater to the Water Pollution Control plant. Total building area is appredim®65 square

feet. The building is normally not occupied but does have a 10 kW electric heater.

Interior lighting is provided by a mix of fluorescent and high pressure sodium vapor fixtures with manual
controls. Exterior lighting is provided by athjgressure sodium vapor fixture.

Water Tanks

The Holyoke Water Tank is located on Holyoke Lane and the Edge Lane Water Tank is located on Edge
Lane. Both are elevated tanks used to store potable water. The Holyoke tank was constructed in 1959
and the Ege Lane tank was constructed in 1968. The only energy using equipment at the tank sites are
incandescent exterior lights.

Please refer tdAppendix A: Equipment Invenipi& Recommendatiofior an inventory of equipment at
all of the sites.

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 8
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity and natural gawas analyzed to identify opportunities for saving$ere are a
number of factors that could cause the energy use of these sites to vary from the energy use for other
similar facilities. The primary factors are the system capacity relative to end use requirements, system
efficiency, and system operation.

3.1 Total Cost of Energy

The following energy consumption and cost data sumeearthe usagéor all of the sites This is based
on the last 12 month period of utility usage data that was provided for each ufiling annual
consumption and cost was devekegh from thisinformation. Specific information for each site is also
provided in Section 3.3.

Figure6 - Utility Summary

Fuel Usage Cost
Electricity 1,920,256 kwWh $289,275

Natural Gas 938 Therms $888
Total $290,164

The current utility cost for this site $290,164 as shown in the chart below.

Figure7 - Energy Cost Breakdown

Gas
$888
0%

Electric

$290,164 |$289.275
’ 100%

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 9
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3.2 Total Electrigty Usage (All Sites)

Electricityis provided by PSE&Ghe average electric cost (combined for commaditgnsmission and
distribution) for the past 12 months i$0.15YkWh, which is the blended rate used throughout the
analyses in this reporfhe monthlyelectricityconsumption and peak demand is represented graphically
in the chart below.

Figure8 - Graph of 12 Months Electric Usage & Demand

Electric Usage & Demand
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Figure9 - Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

. . Electric
Pe”.Od Day§ n Usage Demand (kWpemand CosfTotal Electric Cog
Ending Period

(kWh)

6/23/15 32 185,756 681 $546 $33,155
7/23/15 30 145,269 680 $455 $27,937
8/21/15 29 149,866 692 $327 $28,138
9/22/15 32 204,549 680 $551 $34,774
10/21/15 29 213,436 695 $387 $29,021
11/19/15 29 138,771 693 $356 $20,126
12/22/15 33 192,959 610 $516 $24,944
1/23/16 32 152,376 719 $420 $20,072
2/23/16 31 134,740 647 $388 $18,404
3/23/16 29 112,557 419 $209 $15,247
4/22/16 30 130,752 433 $280 $17,095
5/23/16 31 169,747 551 $441 $21,946
Totals 367 1,930,778 719.4 $4,877 $290,860
Annual 365 1,920,256 719.4 $4,850 $289,275

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 10
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Figure 10 0 Well #1: Graph of 12 Months Electric Usage & Demand
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Figure 11 6 Well #1: Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

Period Days in Electric
. : Usage Demand (kW)T otal Electric Cog

Ending Period

(kwh)
6/23/15 32 31,081 122.2 $5,548
7/23/15 30 18,933 122.2 $3,966
8/21/15 29 26,628 122.6 $4,901
9/22/15 32 21,161 122.7 $4,188
10/21/15 29 54,905 129.1 $7,056
11/19/15 29 27,307 125.8 $3,774
12/22/15 33 19,699 128.3 $2,805
1/23/16 32 40,555 134.2 $5,027
2/23/16 31 40,955 135.0 $4,988
3/23/16 29 43,677 133.6 $5,254
4/22/16 30 40,468 131.1 $4,902
5/23/16 31 55,192 125.6 $6,451
Totals 367 420,561 135.0 $58,858
Annual 365 418,269 135.0 $58,537
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Well 5A

Figure12 8 Well #5A: Graph of 12 Months Electric Usage & Demand

Electric Usage & Demand

4,000
3,500
3,000
~ 2,500

= 2000 /

~ 1,500

1.000
300
0

R¥ S\ nWh
© \)
o 30\‘! b“gﬁ Q‘e@e 0°‘ @“w M 39"‘& ﬁ““ﬂd E‘“‘c Q& w*]

=

Peak Demand
(kW)

Electric Consumption

S D W He SN ) 0D

= Electric Consumption (kWh) —0—Peak Demand (kW)

Figure 13 0 Well #5A: Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

Period Days in Electric .
Ending Period Usage Demand (KW)T otal Electric Cog
(kwh)

6/23/15 32 1,272 4.5 $579
7/23/15 30 987 3.4 $517
8/21/15 29 984 3.0 $520
9/22/15 32 1,052 3.0 $528
10/21/15 29 1,342 4.7 $543
11/19/15 29 1,492 4.0 $557
12/22/15 33 2,283 6.9 $647
1/23/16 32 3,466 8.9 $771
2/23/16 31 3,293 9.4 $747
3/23/16 29 2,182 7.1 $623
4/22/16 30 1,812 6.9 $584
5/23/16 31 1,438 4.6 $537
Totals 367 21,603 9.4 $7,154
Annual 365 21,485 9.4 $7,115

LGEAEnergy AudiReportc Well Pumps, Water Tanks, and Pump Station 12
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Well 6
Figure 14 6 Well #6: Graph of 12 Months Electric Usage & Demand
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Figure 15 0 Well #6: Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

. . Electric
Pe”_Od Day§ n Usage Demand (kW)T otal Electric Cos
Ending Period

(kwh)

6/15/15 32 30,234 219.6 $6,650
7/15/15 30 19,185 218.5 $5,320
8/13/15 29 27,298 222.1 $6,287
9/14/15 32 28,708 219.7 $6,367
10/13/15 29 30,501 223.0 $4,686
11/11/15 29 32,047 221.8 $4,840
12/14/15 33 33,082 231.3 $4,886
1/14/16 31 25,709 232.4 $3,947
2/12/16 29 26,119 233.0 $3,953
3/15/16 32 6,547 15.3 $1,103
4/14/16 30 22,028 194.7 $3,357
5/13/16 29 27,536 189.2 $3,905
Totals 365 308,994 233.0 $55,301
Annual 365 308,994 233.0 $55,301
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Well 9

Figure 16 0 Well #9: Graph of 12 Mont hs Electric Usage & Demand
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Figure 17 0 Well #9: Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

Period Days in Electric .
. : Usage Demand (kW)T otal Electric Cog
Ending Period
(kwh)

6/23/15 32 35,946 173.2 $6,813
7/23/15 30 32,922 173.2 $6,412
8/21/15 29 30,600 173.0 $6,023
9/22/15 32 38,358 173.2 $6,978
10/21/15 29 38,394 173.0 $5,300
11/19/15 29 30,906 173.2 $4,405
12/22/15 33 30,780 77.8 $3,825
1/23/16 32 25,110 173.0 $3,509
2/23/16 31 22,428 173.0 $3,167
3/23/16 29 24,588 172.8 $3,388
4/22/16 30 26,784 11.0 $2,912
5/23/16 31 34,830 173.0 $4,485
Totals 367 371,646 173.2 $57,216
Annual 365 369,621 173.2 $56,905
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Well 10

Figure 18 8 Well #10: Graph of 12 Months Electric Usage & Demand
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Figure 19 0 Well #10: Table of 12 Months Electric Usage & Demand

Electric Billing Data for Well Pumps, Water Tanks, Pump Station

) . Electric
Pe“_Od Day§ n Usage Demand (kW)T otal Electric Cos
Ending Period

(kwh)

6/23/15 32 40,613 67.4 $6,107
7/23/15 30 38,030 66.9 $5,755
8/21/15 29 35,171 66.9 $5,286
9/22/15 32 44,188 67.6 $6,397
10/21/15 29 36,386 67.7 $4,603
11/19/15 29 32,874 68.4 $4,180
12/22/15 33 35,297 68.4 $4,295
1/23/16 32 30,971 69.3 $3,698
2/23/16 31 30,417 69.4 $3,573
3/23/16 29 29,535 69.2 $3,461
4/22/16 30 32,660 69.3 $3,796
5/23/16 31 40,802 38.6 $4,663
Totals 367 426,944 69.4 $55,814
Annual 365 424,617 69.4 $55,509
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Well 11

Figure20 8 Well #11: Graph of 12 Months Electric Usage & Demand

Figure21 6 Well #11: Table of 12 Months Electric Usage & Demand
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