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Executive Summary
As part of an initiative to reduce energy cost and consumption, the Teaneck Board of 
Education (BOE) ha* secured the services of Camp Dresser and McKee (COM) to 
perform  an energy audit at (heir school facilities in an effort to develop 
comprehensive Energy Conservation and Retrofit M easures (ECRMs).

CD M 's energy audit team visited the facilities on February 9-12,2010. As a  result of 
the site visit* and evaluation of the historical energy usage of the facilities, CDM was 
successful in identifying opportunities for energy savings measures,

CDM has also evaluated the potential for renewable energy technologies to be 
implemented a t the school facilities to  crffeet the electrical energy usage. Specifically, 
the use of solar electric photovoltaic panels and wind tuifcines were investigated.

In addition to identifying ECRMs and the potential for on-site energy generation, an 
alternate third party supplier was contacted in an effort to identify further energy сой 
savings available for Teaneck BOE. This is discussed further in Section 5.
Additionally, there is potential for Teaneck BOE to make money by participation in a 
Demand Response Program, as discussed in  Section 5.2.

Not all ECRMs identified as a result of the energy audit w e recommended. ECRMs 
must be economically feasible to be recommended for implementation. The feasibility 
of each ECRM was measured through a simple payback analysis. The simple payback 
period was determined after establishing Engineer's Opinion of Probable 
Construction Cost estimates, O&M estimates, projected annual energy savings 
estimates, and the potential value of New jersey D ean  Energy rebates, or Renewable 
Energy Credits, if applicable. Generally, ECRMs with a payback period o f 20 years of 
less are recommended, unless other various factors need to be factored into the 
decision process.

Historical Energy Usage
The following table. Table ES-1, summarizes the historic»! energy usage at each o f the 
Board's facilities ae presented in Section 3. These values can serve as a bench-marking 
tool, along with the building profiles that have been established through the EPA's 
Portfolio Manager Program, to quantify the reduction in elertrical energy, natural gas 
usage, and oil usage following the implementation o f the recommended ECRMs.
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_ _ —
Electrical 

Ем гдч  
UMfkWM)

.... Ш Щ
Peak

Summer
Demand

<kV*>

Peak
W ater

Demand
(MW)

Fuel U«e 
for Entire 
Building 
(therm*)

S 3 * 1
for Entire 
Building 
| gallons

__ 2Ш------

Cost for 
Electric 
Service 
(SftWh)

Cost tor 
Fuel 

(S/therm)

Cosrtfer
F .e l

ШоаКоп)

Benjamin 
Franklin Middle 

School

887,410 259 275 6.062 29.821 10 1541 *1.26 *231

Bryant
Elementary

283.440 102 90 136 Э6.107 $0.1730 «2.41 $232

Eugene Fields 
Administration 

Building
177.150 85 41 622 8,759 SO. 1648 «1.42 $ 2 3 0

Hawthorne
Elementary

School

402.390 122 128 41,795 • $0.1649 *1.26 -

Lowell
Elementary

School

286,450 106 92 453 27.018 $0.1876 *1.40 $ 2 3 6

Teaneck High 
School

1,962.270 618 501 130.184 36,701 $0.1589 *1.08 $ 3 3 3

Teaneck High 
School - 

Scoreboard

5,355 141 75 . -
$1.0889

• i

Teaneck High 
School - 

Athletic Field

...

5,698 78 71
• -

$2.1980
• -

Thomas 
Jefferson 

Middle School

762.720 239 246 7.626 41.616 $0.1781 *1.24 $2.40

Whittier
Elementary

School

386.100 126 113 306 28.959 $0.1867 *1.60 $237

Building Lighting and HVAC System ECRMs
The following table. Table ES-2, presents the ranking o f recommended ECRMs 
Identified for the building lighting and HVAC systems based on the simple p»yb»ck 
analysis.

Additional ECRM s associated were identified and evaluated, as discussed in Sections 
2 and 4; however, were not recommended due to longer payback periods. This table 
includes the Engineer's Opinion of Probable Construction Cost, projected annual 
energy cost savings, projected annual energy usage savings» and total simple payback

COM



Executive Summary

period for eadh recommended BCRM. The ECRMs are ranked based on payback 
period.

Table ES-2’
Ranking o f Елегну Savings Measures for Building
II

Overall 
Ranking 

(Based on 
Simple 

Payback) Site Total Cost

Anticipated
Annual
Energy

Annual 
Fiscal 

... Savings’

Simple
Payback
(Tears)

1 Teaneck High School 
(separate DHW Heater) $5,240 1.3D0 therms $9,977 . 5

2 Teaneck High School - Press 
Sox lighting $107.8 7-1 kWh $78.02 t Л

3 Banian*» Franklin Middlt 
School (BoHer Replacement $98,127 12.192 9 

therms $33,837 2.9

4 Thomas Jefferson Middle 
Sc booif Boiler Replacement) $147,190 14.203 4 

them e $48,667 Э.1

5 Bryant Elementary Sc hoot 
(DDC BMS) $40,915 3,322 gdl oil; 

21,038 kWh $11.347 3.6

6 Whittier Elementary School 
(DDC BMS) $47.539 3,122 gal oil: 

20,063 kWh $10,742 4.4

7 T»«neck High School (VFW $76,123
-3.522 gal oil; 
173,640 kWh $15.863 4.8

8 Bryant Elementary School 
Lighting $96,319 8 9 *1 1 .3  kWh $18.2918 $.3

fl Hawthorne Elementary 
School (DDC BMS) $42,584 4,287 therms; 

13,276 kWh $7,560 S.6

10 Eugene Field Administration 
Building (DDC BMS) $21.456 911 gal oil: 

10,212 kWh $3,777 S.7

11 Lowed Elementary School 
(DDC BMS) $40,629 2,064 gal oil; 

11,932 kWh $7,109 S.7

12 Whittier Elementary School 
....................Ltghnne $108,502.9 16.811 kWh $18.4775 5.9

13
Eugene Field* 

Administration Building 
Mflhting

$56,146,5 7.891,9 kWh $8,666.7 6.5

14 Teaneck High School 
Lighting $142,903.3 20,173-5 kWh $21.750B 6.6

IS Benjamin Franklin Middle 
School Lighting $390,818,7 45.923.7 kWh $52.545.9 7 4

16 Thomas Jefferson Middle 
School Lighting $213,303.3 25.679.3 kWh $27,889.1 7.6

17 Bryant Elementary School 
(Boiler Replacement^ $175,165

6987.7
therms $20,871 *.4

18 Lowell Elementary School 
.... -....Lighting $74,288,8 7.834.3 kWh $a.3S5 S.9

19 Hawthorne Elementary 
School Lighting $103,835.2 10.0155 kWh $11.218 •-3

20 Hawrthoroe Elementary 
School (Boiler Replace,п ег* $175,166

12.9911
lherei» $17,73* I J

21 Lowell Elementary School 
___ <B«iler_RW ^ m « n t ) $216,990 8,654.1

I w m $21.«71

22 Eugene Field Administration $98, Щ .... 1 .88*5  , ? .L 2 1 L _ 14Л J
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Ra
......... .....................  Table Eti-2f"
SU M  Of Enem r SavlfW  M ^ u n g jo r  Building Uofctlrts and HVAC System *

Overall 
Ranking 

{Based on 
Simple

Site Total Cost

fill
<

Annual
Fiscal

Savings1

Simple
Payback

BuHdeng (Boiler 
Replacement)

therms

23
Whittier Bementary School 

(Boiler Replacement) . $216,990
3506.8
Iherms ....L.J-.L:........ - J * 4 ...

24
Hawthorne Elementary 

SchoolJAHIJ F |йаедаеггу_ *16,963
268 therms; 
2.098 kWh 1681 - _ * *  ,

25
Teaneck High School (AHtJ 

Replacement) $126,848
1,336 therms; 
12.696 kWh *3,460 Ж Г

1 . Total Oo»f takes into acoounl any applicable rebates.
2. Savings assume all building heat provided by natural gas and*» oil. at current aggregate rite

per unit ol fuel
3. 'Annual Ffcea Savings' takes Wo accouet maintenance costs.

Renew able Energy ECRM s 
Solar Energy
Section 4.3 of the report provides for an economic evaluation of a solar energy system 
recommended to  be installed at eight (8) o f  the Board'* facilities. The evaluation 
covered the economic feasibility of She Board installing a solar energy system under a 
typical construction contract and to assume full responsibility of the operation of such 
a system.

Based on a simple payback model, summarized in Table ES-3, it would benefit the 
Board to further investigate the installation of a solar energy system at eight (8) 
buildings. This is primarily based on the initial upfront capital Investment required 
for a solar energy system installation and the 12.1 year payback period. This payback 
period may justify installing the solar energy system. Other options, such as Power 
Purchase Agreements, are potentiaOy available as well to help finance the project 
Solar technology is constantly changing and will most likely continue to lower in 
price.

Tw o m ajor factors influencing the project financial evaluation is the variance o f the 
prevailing energy market conditions and Solar Renewable Energy Credit (SREC) 
rates, with the larges* impact to the payback model being the SREC credit pricing. Par 
the payback model, conservative estimates of the SREC's market value over a 15 year 
period were assumed, as discussed in  Section 4.3.

Table ES-3 inductee a simple paybeck analysis for the installation of a solar energy 
system at the identified Board building».

COM



Emcutlve Summary

Parameter Solar

Estimated Budgetary Project Cost $16,571,045

1“ Year Production 2,035,334 kWh

Annual Electric Savings $261,903.8 
..............  ... __  _________

Annual Estimated SREC Revenue $1,078,023

Project Simple Payback 12.1 Year*

Wind Power Generation
Section 4.3.3 Ы  the report provide* for an economic evaluation o f a wind turbine 
energy system recommended to be installed at eight (8) of the Teaneck School District 
facilities. The evaluation covered the economic feasibility o f  furnishing and installing 
a wind turbine energy system under a typical construction contract and to assume full 
responsibility o f the operation of such a system,

CDM completed a  preliminary desktop wind power production analysis and has 
concluded that an additional on-stte feasibility study is warranted and recommended. 
Such a feasibility study would include the installation of a wind lest rig to measure 
actual wind conditions as observed on-site.

Wind power as a renewable energy source also qualifies for Renewable Energy 
Certificates (REC s). The prevailing energy market, REIP and R E C s comprise the 
major factors influencing a wind turbine energy system installation. Other options, 
such as government bonds or a Power Purchase Agreem ent are potentially available 
and can assist with the financing of this project.

Table ES-4 includes a typical simple payback analysis for the installation of a wind 
turbine energy system located at several o f the Teaneck Board o f Education facilities. 
Refer to Appendix К for a more detailed wind energy financing spreadsheet.

Table ES-4; Ranking of Energy Stving* Meas ure* Summary -  Wind Turbine Energy System

Parameter

Wind Turbine 
(Minimum Site 

Wind Sp eed -9 .0 1  
mpti)

Wind Turbine 
(Maximum Site 
Wind Speed — 

13.02 mph)

Wind Turbine 
(Average Site 
Wind Sp eed -  

11,2 mph)

Engineer's Opinion of Probable 
Cost $21,895 $21,895 $21.£95

Renewable Energy Incentive 
Program** -$12.214 -$21,895 -$20,304

COM



Executive Summitry

ТаЫ_  p s ^ . Renfcir* Of Energy *e*»ng« Measuree Sumrsary -  Wind Turbine Energy System

Parameter

Wind Turbine 
(Minimum Site 

Wind Speed -  9.01 
mpti)

Wind Turbina 
(Maximum Site 
Wind Speed -  

13.02 mph)

Wind ТЬгЫве 
(Avenge SIM 
Wind Sp eed -  

11Л unphj

Total Cost $9,681 $0 $1.591

1“ Year Production 3,817 kWh 8,316 kWh 8,346 kWh

Annual Estimated Electric Savings $643.2 $1,401.2 $1/3691

Annual Estimated REC Revenue $95 $208 $159

Project « И Ч *  Payback 13l1 Year* 0 Years 1.3 Years

~  REIP Inctntb* Is «alculeted for only * *  fcel year and № applied a* a deduction.

Recom m ended ECRM s
Table ES-5 summarizes the Total Engineers Opinion of Probable Construction Cost, 
annual energy savings, projected annual energy and O&M cost savings and the 
payback period based on the implementation of all of the above recommended 
ECRMs.

Table E » S : Recommended ECWк г :  "  : : _______

Total Engineer’*  Opinion of 
Probable Construction Coat

^re|e(ied Annuel 
Energy Savings 

(kWH, therms, or gel
....... «»)

Projected Annual 
Flecel Saving*

Simple
Payback
Period
(jreare)

$2.732.277
332,793 kWh '

.67.621 5 therms 

u_... .....
$398.758 8.7

1. D o w  oat inokide energy savings assonatsid with Solar Ene»ay System or Wind Power

Generation.

COM ES-6



Section 1 
Introduction

1.1 General
As part of an initiative to reduce energy cost and consumption, the Teaneck Board of 
Education has secured the service* o f Camp Dresser and M cKee (CDM ) to  perform an 
energy audit at the District's eight (в) school buildings in an  effort to develop 
comprehensive energy conservation initiatives.

The performance of an  Energy Audit requires a coordinated phased approach to 
identify, evaluate and recommend energy conservation and retrofit measures 
(ECRM). The various phases conducted cod er this Energy Audit included the 
following:

■ Gather preliminary data on  all facilities;

■ Facility inspection;

■ Identify and evaluate potential ECRMs;

■ Develop the energy audit report

Figure 1-1 is a  schematic representation o f the phases utilized by CDM to prepare the 
Energy Audit Report.

Gather PraHminary I Faculty Inspection
Facility Data Ш • Lighting

• Energy Bills • Building Shell
• Facility Description • Boiler and Steam
• Facility Operating Distribution System

Hours •HVAC
• Detailed • Electrical Supply

Equipment list System
• EPA Portfolio • Hot Water

Manager Distribution System

• Compressed Air
Systems

• Motor and Procets
Equipment

m

w

Evaluate Renewable / 
Distributed Cnengy Ш  

Measuies
Energy Audit 

Report

Identify and Evaluate 
Energy Conservation 

Measuvcs
-----------------------------

con
Figure W : b o g )  Audit Phaae*
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1.2 Background
The eig h t (8) schools that were inducted in the energy audit for the Teaneck Board of 
E ducation  were Benjamin Franklin Middle School, Bryant Elementary Sch ool Eugene 
Field A dm in istration  Building, Hawthorne Elementary School, Lowell Elementary 
School, Teaneck High School, Thomas fefferson Middle School, and W hittier 
Elementary School

The Benjamin Franklin Middle School is a  J00,202 ft2 building that was originally built 
in 1957. The school is utilized for middle school classes, grades 5 through 8, occupied 
by 575 students and approximately 105 faculty and staff members. The school is 
occupied by students from 6 am to approximately 4 pm during the week, with 
custodial coverage until 12 am. The school is closed on the weekends except for 
special everts and is open during the summer for school classes and camps.

The Bryant Elementary School is a 47,438 ft2 building that was originally built in 1926. 
The school is utilized for grades Pre К  and K, occupied by 386 students and 
approximately 76  faculty and staff members. The school is occupied from 6 am to 
approximately 4 pm during the week, but is closed on the weekends and during the 
summer except for summer school d asses and camps.

The Eugene R eid  Administration Bunding is a 24,877 ft* building that was originally 
built in  1955. The building is utilized for administration office space and is occupied 
by approximately 47  employees. The building is occupied from 6 am to 
approximately 4 pm during the week,' is closed on the weekends, and opens during 
the summer for summer school classes and camps.

The Hawthorne Elementary School is  a 4 9 3 7 3  ft2 building that was originally built in 
1925. The school is  utilized for elementary school classes, grades 1 through 4, 
occupied by 342 students and approximately 60 faculty and staff members. The school 
is occupied from 6  am to approximately 4 pm during the week, but is dosed on the 
weekends and during the summer except for summer school classes and camp».

The Lowell Elementary School is a 47,106 ft2 building that was originally built in 1934 
The school i* utilised for elementary school classes, grades 1 through 4, occupied by 
305 students and approximately 61 faculty and staff members. The school is occupied 
from 6 am to approximately 4 pm during the week. Is closed on the weekends and 
opens during the summer for summer school classes and camps.

The Teaneck High School is a 215,808 ft2 building that was originally built in 1927.
The school is utilized for high school classes, grades 9  through 12, occupied by 1,410 
students and approximately 187 faculty and staff members. The school is occupied 
from 6  am to approximately 8  pm during the week, and is open on the weekends and 
the summer for special events, summer school classes, and administrative purposes.
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The Thomaa Jefferson Middle School is  a  105,216 fv  building that was originally built 
in 1958, The school is utilized for middle school classes, grades 5 through 8, occupied 
by 627 students and approximately 55 faculty and staff members. The school is 
occupied from 6 am to approximately 4  pm during the week, but is closed on the 
weekends and during the summer except for summer school classes and camp».

The Whittier Elementary School is a 55,118 ft2 building that was originally built in 
1921. The school is utilized for elementary school classes, grades 1 through 4, 
occupied by 402 students and approximately 55 faculty and staff members. The school 
is occupied from 6  am to approximately 4  pm during the week, but is closed on the 
weekends and during the summer except for administrative personnel.

1.3 Purpose and Scope
The objective o f  the energy audit it to  identify energy conservation and retrofit 
measures to reduce energy usage and to develop an  economic basis to financially 
validate the plaruung and implementation o f identified energy conservation and 
retrofit measures.

Due to the rising costs of power and the desire to minimize dependence on foreign oil 
supplies, energy consumption is taking a higher priority across the nation. Significant 
energy savings may be available with retrofits to the buildings' envelopes, heating, 
cooling, and lighting systems. It should be noted that the m agnitude of energy 
savings available is not only dependent on the type of heating, lighting or insulation 
systems that are in use, but also on the age and condition o f the equipment and the 
capital available to  implement ma)or changes.

The purpose o f this energy audit i* to identify the various critical building comfort 
systems within the buildings that are m ajor consumers of electrical energy and are 
clear candidates for energy savings measures. In addition, the potential for alternative 
energy systems to be installed at each building was evaluated and presented herein.
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Facility Description
2.1 Benjam in Franklin M iddle School
2.1.1 Description of Building Envelope 
The walls of the Benjamin Franklin M iddle School 
consist of brkk and mortar facade, and finished 
interior. The newer portions of the roofing system 
consist of fully adhered EPDM membrane over flat roof 
deck; older « » f  sections consist of sprayed foam 
insulation w i*  light gray gravel finish over a flat roof 
deck. There was evidence of leakage and in general 
deterioration o f the older foam system.

The windows throughout the building are double- 
paned. The majority o f exterior doors are FRP doors.
FRP doors are highly recommended from an energy efficiency perspective. FRP doora 
are made out o f a  high strength, light weight material with energy saving insulation 
and good sealing ability, as the doors will not expand or contract with changing 
climate. Weather stripping on these doors appeared to be in poor condition and in 
need o f replacement.

It was determined that the building envelope is in good condition and is currently 
providing a fair level of insulatioa It is recommended that a qualified roofing 
contractor evaluate the system, including the structural capacity of the building 
frame, and repair or replace the existing roofing system with an EPDM membrane 
roofing system. A roof replacement will be costly; therefore, the system analysis, 
including the structural integrity of th e building, may warrant the application of an 
elastomeric waterproof roof coating system to rectify any leaks and improve the level 
of insulation that the current roof Is providing.

It is also recommended that a white thermal barrier coating be considered. This 
coating works to reduce the surface temperature of the roof by reflecting the UV rays, 
and provides insulation for the interior o f the building reducing the heating and 
cooling loads.

2.1.2 Description of Building HVAC
Two oil-fired cast iron steam boilers located in the boiler room provide heat for the 
entire building. The steam  from the boilers is fed through a heat exchanger to produce 
hot water that is Ihen circulated to fan coil unit ventilators in each classroom. DX air 
handling units located throughout the building, Including the roof provide heating, 
cod in g , or both to  the zones they lerve.

Ductless split system  and through-the-waH air conditioning units provide cooling (or 
the computer labv server room, nurse's office, main office, administration area, 
principal's office, media center, operation and maintenance office, windowless



classroom*, guidance r n m ,  technology rooms, mail room, reading room, teacher's 
break room and a few other classrooms.

Domestic hot water for this building is produced by a gas fired w ater heater.

2.1.3 Description of Building Lighting
The Benjamin Franklin Middle School existing lighting system consists of 1X4 (1, and 
2 lamp), 1X8 (2 tamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent 
fixtures with magnetic ballasts, 1X4 (2  lamp) T8 linear fluoresbent fixtures with 
electronic ballasts, metal halide fixtures, incandescent fixtures, and CFL fixtures. See 
Section 4 for a more detailed description.

2.2 Bryant Elementary School
2.2.1 Description of Building Envelope
The walls of the Bryant Elementary School consist o f brick and m ortar facade or 
Exterior Insulated Finish System (B P S ) with finished interior. The existing roofing 
eystem consists of fully adhered EPDM membrane over flat roof that is 13 years old, 
and slate shingles over pitched roof decks that are 70 years old.

The window* throughout the building a ie  double-paned window». The majority of 
exterior doors are FKP doors. FRP doors are highly recommended from an energy 
efficiency perspective. FRP doors *re m ade out o f a high etrer^th, light weight 
m aterial with energy saving insulation and good sealing ability, as the doors wffl not 
expand or contract with changing climate. Weather stripping on these doors 
appeared to be in  poor condition and in need of replacement. There was also gapping 
noted between the door and door frame allowing for air to infiltrate into the building. 
D oor replacement should be considered on main entrance doors.

2.2.2 Description of Building HVAC
Tw o oil-fired cast iron steam boilers located in the boiler room provide heat for the 
entire building. The steam  from the boilers is fed through a  heat exchanger to produce 
hot water for s p r a  heating. This water is circulated through the unit ventilators in 
some o f the classrooms. One DX air handling unit located on  the roof and another 
located at grade provide cooled outdoor air throughout the building. An older 
portion of the building employs steam heating with either unit ventilators or two-pipe 
steam radiator units.

Ductless split system and through the wall air conditioning units provide cooling for 
the nurse's office, some interior classrooms, special services room, server room, 
speech therapy room, child therapy root», principal's office, main office, and teacher's 
lounge.

Domestic hot w ater for this building is produced from a 50 gallon and a 40 gallon 
electric water heater.

Section 2
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2.2.3 Description of Building Lighting
The Bryant Elementary School e x itin g  lighting system consists o f 1X4 (1, and 2  lamp}, 
1X8 (2 lamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent fixtures 
with magnetic ballasts, 1X4 (2 lamp) T8 linear fluorescent fixtures w ith electronic 
ballastsy metal halide fixtures, incandescent fixtures and CFL fixtures. See Section 4 
for a more detailed description.

2.3 Eugene Field Administration Building
2.3.1 Description of Building Envelope
The walls of the Eugene Field Administration Building are composite cavity walls 
consisting of brick and mortar facade, cawity and concrete masonry CMU back-up 
blocks and finished interiors in some location. The exterior walls appear to be in good 
condibon. The existing roofing system consists o f sprayed foam with gray aggregate 
that is approximately 16 years old. At the time of the audit, COM was informed that 
the roof was scheduled for replacement this summer, but is on hold pending budget 
considerations.

The windows throughout the building are single and double-paned window*. The 
majority of exterior doors are FRP doors. FRP doors are highly recommended from an 
energy efficiency perspective. FRP doors are made out of a high strength, light weiglht 
material with energy saving insulation and good sealing ability, as tfce doors wfll not 
expand or contract with changing climate. Weather stripping on these doors 
appeared to be in  poor condition and in need of replacement. There was also gapping 
noted between the door and door frame atlowing for air to infiltrate into the building,

2.3.2 Description of Building HVAC
Two oil-fired cast iron steam boilers located in the boiler room provide heat for the 
entire building. The steam from the boilers is fed through a heat exchanger to produce 
hot water for space heating. This water is then circulated through unit ventilators in 
each classroom.

Two air handling units located in the gym. Each is equipped with a  DX cooling coil 
section and hot water coil section to provide heated and cooled air to the gym. These 
air handling units also provide outside air for ventilation.

Ductless split system and through the wall air conditioning units provide cooling for 
all rooms within the buildings.

Domestic hot water for this building is produced from a SO gallon natural gas-fired 
water heater.

2.3.3 Description of Building Lighting
The Eugene Field Administration Building existing lighting system consists o f 1X4 (X 
and 2 lamp), 1X8 (2 lamp), 2X2 (2 lamp), and 2X4 f t  3, and 4 lamp) П 2  linear 
fluorescent fixtures with magnetic ballasts, 1X4 (2 lamp) T8 linear fluorescent fixtures
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with electronic ballasts, metal halide fixtures, incandescent fixtures, and CFL fixtures 
See Section 4 for a more detailed description.

2.4 Hawthorne Elementary School
2.4.1 Description of Building Envelope
The walls of the Hawthorn Elementary School consist of brick and mortar facade, and 
finished interior. The existing roofing system consists of fully adhered EPDM 
membrane over flat roof that is approximately 13 years olA asbestos composite 
shingles over pitched roof decks that are 70 years old, and sprayed foam with 
aggregate surfacing that is 16 years old . N o pooling was observed, but existing 
shingled pitched roof appeared to be in poor condition.

The windows throughout the building are double-paned windows.

It was also noted that Hawthorn Elementary School has a num ber of window AC 
units. It is recommended that the air conditioning 
sleeves be checked for a tight seal and if the AC 
units are left in place through the winter, AC 
covers should be purchased and installed. It was 
noted during th e audit that the AC units serving 
the office are covered during the winter. An 
outdoor AC cover covers the top and sides of the 
unit to stop drafts. Window and through-wall AC 
covers are UV resistant, water repellent PVC vinyl 
w ith elastlcized com ers and straps for a tight fit.
Outdoor or indoor AC covers can also be 
customized to meet the District's needs. A 
standard outdoor AC cover can  cost around $15.
The impact on the overall building heating load 
will be minimal; however, there will be a direct г.« и> •• o»«u»r *c  cow
im pact on the occupants comfort.

2.4.2 Description of Building HVAC
Tw o natural gas-fired cast iron steam boilers located in the boiler room provide heat 
for the entire building. The steam from the boilers is fed through a heat exchanger to 
produce hot water for space heating. This water is then circulated through unit 
ventilators in som e of the classrooms. Tw o DX air handling units located on the roof 
and one located in the cafeteria. These аж  handling units provide heated and cooled 
air throughout the building. These air handling units also provide the building with 
outside air for ventilation. An older portion o f the building employs steam heating 
with either unit ventilators o r two-pipe steam radiator units.

Ductless split system  and through the wall air conditioning units provide cooling for 
the principal"s office, server closet, teacher's lounge, child study room, nurse's office, 
and room 11,

С8 И 2-4



Domestic Ко» water for this building is produced from an 80  gallon electric hot water 

heater.

2.4.3 D escription o f Building Lighting
The Hawthorne Elementary School existfog lighting system consists o f 1X4 (1, and 2 
lamp), 1X8 (2 lamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent 
fixtures with magnetic ballasts, 1X4 (2 lamp) T8 linear fluorescent fixtures with 
electronic ballasts, metal halide fixtures* incandescent fixtures, and CFL fixtures. See 
Section 4 for a more detailed description.

2.5 Lowell Elementary School
2.5.1 D escription o f Building Envelope
The walls of the Lowell Elementary School are composite cavity walls consisting of 

brick and nwrtar facade, cavity and concrete masonry CMU back-up blocks and 
finished interiors in som e location*. The exterior walls appear to be in good condition. 
The roofing system consists o f hot tar built up roof with white granular finish and 
asphalt shingles over pitched roof decks. At the time of the audit, CDM was informed 
that the flat roof was replaced within the past year, while the asphalt shingles are 
about 6  year* o ld

The window* throughout the building are double-рлned. The majority of the exterior 
doors are FRP doors.

It was determined that the building envelope is in good condition and is currently 
providing a high level of insulation- As such, any modifications to the insulation 
system would not prove to be cost effective from an energy savings stand-point

2.5.2 Description of Building HVAC
Tw o oil-fired cast iron steam boilers located in the boiler room provide heat for the 
entire building. The steam from the boilers is fed through a heat exchanger to produce 
hot water for space heating. Thi* water is then circulated through unit ventilators in 
some of the classrooms One DX air handling unit located on the roof and two located 
in the building provide cooled outdoor air throughout the building. An older portion 
of the building employs steam heating with either unit ventilators or two-pipe steam 
radiator units.

Ductless split syrtem and through the wall air conditioning units provide cooling for 
the principal's office, main office, *pecial education rooms, library, server closet, 
com puter room, and nurse's office.

Domestic hot water for thi* building is produced from a 40 gallon natural gas fired 
water heater.
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2.5.3 Description of Building Lighting
The Lowell Elementary School existing lighting system consists of 1X4 (1, and 2 
lamp), 1X8 (2 lamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 Lamp) T12 linear fluorescent 
fixtures with magnetic ballasts, 1X4 (2  bm p) T8 linear fluorescent fixtures with 
electronic ballasts, metal halide fixtures, incandescent fixtures, and CFL fixtures. See 
Section 4  for a more detailed description.

2.6 Teaneck High School
2.6.1 Description of Building Envelope к
The walls of the Teaneck High School are composite cavity w alls consisting of brick 
and mortar facade, and finished interior. The existing roofing system is about 16 years 
old and consists o f sprayed foam roofing with light gray gravel finish over a flat roof 
deck. There was evidence of leakage and in  general deterioration of the existing 
system.

The windows throughout the building are double and single pa Bed The majority of 
exterior doors are FRP doors. FRPdoors are highly recommended from an energy 
efficiency perspective. FRP doors are made out o f a high strength, light weight 
material with energy saving insulation and good sealing ability, as  the doors will not 
expand or contract with changing cBmate. W eather stripping on these doors 
appeared to be in  poor condition and in need of 
replacement.

It was determined that the building envelope is in fair 
condition. It is recommended that a  qualified roofing 
contractor evaluate the system, including the structural 
capacity o f the building frame, and repair or replace the 
existing roofing system with an  EPDM m embrane roofing 
system. A roof replacement will be costly; therefore, the 
system analysis including the structural integrity of the
building may warrant the application of an elastomeric в д  sct»»i гшм *—f .... .
waterproof roof ooating system to rectify any leaks and 
improve the level o f insulation that the current roof is providing.

2.6.2 Description of Building HVAC
Two oil-fired cast iron steam boilers located in the boiler room provide serve as a heat 
source for the building. The boilers are dual-fueled and thus have the ability to be 
fired with natural gas-fired or fuel oil. These boilers operate throughout the year. The 
steam from the boilers serves a number o f purposes. A portion o f the steam Is lied 
through a hot water heat exchanger for space heating. Tins water is circulated 
through unit ventilators in each classroom. Another portion o f  the steam serves a 
separate double wall heat exchanger lo generate domestic hot water.

The steam also energizes a single-stage absorption liquid chiller located in the boiler 
room, which generates chilled water for building pooling. T he afore mentioned unit
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pntllatore use t i is  chilled water to cool the spaces they are located in. The chiller is 
tvoicallv In operation only during peak conditions in the sum m er months. A couple 

(s e p a ra te  screw chillers, located adjacent to the boiler room, are responsible for the 
°  aioritv of the summer cooling Load. Air handling units equipped with a DX coding 
^ h o t w a t e r  coil heating section* are located throughout the building, including the 
roof These air handling units provide heating, cooling, or both to the zones they

serve.

Ductless split system and through the wall air conditioning units provide cooling for 
the server closet, m ain office, principal's office, nurse's office, technical doset, 
administrative office, and technicwn's room.

2.6.3 D escription of Building Lighting
The Teaneck High School existing lighting system consists o f  1X4 (1, and 2 lamp), 1X8 
(2 lamp). 2X2 <2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent fixtures with 
magnetic ballasts, 1X4 (2 lamp) T8 linear fluorescent fixtures with electronic ballasts, 
metal halide fixtures, incandescent fixtures, and CFL fixtures. See Section 4  for a more 
detailed description.

2.7 Thomas Jefferson Middle School
2.7.1 Description of Building Envelope
The majority o f the walls of the Thomas Jefferson Middle School are composite cavity 
walls consisting of brick and m orttr facade, cavity and concrete m asonry CMU back­
up blocks with interior finishes. The majority of the roofing system consists o f hot tar 
built up roof with white granular finish over a flat roof deck. This system was 
installed in two phases within the past two years.

The windows throughout the building are double-paned. The majority of the exterior 
doors are FRP doors.

It was determined that the building envelope is in good condition and is currently 
providing a high level of insulation. As such, any modifications to the insulation 
system would not prove to be cost effective from an energy savings stand-point

2.7.2 Description of Building HVAC
Two oil-fired cast iron steam boilers located in the boiler room provide heat for the 
entire building. The steam from the boilers is fed through a heat exchanger to produce 
hot water for space heating. This water is then circulated through unit ventilators in 
each classroom. Air handling unit* located throughout the building provide heating 
and cooling, to the zones they serve. These air handling units have DX cooling coil* 
and hot-water heating coils,

Ductless split system and through the wall air conditioning units provide cooling for 
the child guidance room, mein office, principal's office, server closet, nurse's office, 
teacher's lounge, and basement computer room.
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Unit heaters provide heat for the corridor adjacent to the boiler room and the kitchen 
office.

Domestic hot water for this building is produced from a 199 M BH gas-fired water 
heater located in the boiler room.

2.7.3 Description of Building Lighting
The Thomaa Jefferson Middle School existing lighting system consists of 1X4 (1, and 2 
lamp), 1X8 (2 lamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent 
fixtures with magnetic ballasts, 1X4 <2 lamp) T8 linear fluorescent fixtures with 
electronic ballasts, metal halide fixtures, incandescent fixtures, and CFL fixtures. See 
Section 4 for a  more detailed description.

2.8 Whittier Elementary School
2.8.1 Description of Building Envelope
The majority o f the walls of the Whittier Elementary School are composite cavity 
walls consisting of brick and mortar facade, cavity and concrete masonry CMU back­
up  blocks with interior finishes. The majority of the existing roofing system consists of 
hot tar built up roof with white granular finish and asphalt shingles over pitched roof 
decks. This tystem  was installed within the past year. The existing (center) portion 
consists of fully adhered EPDM membrane over flat roof.

The windows throughout the building aredouble-paned windows. The majority of 
exterior doors are FRP doors. FRP doors are highly recommended from  an energy 
efficiency perspective. FRP doors are made out of a high strength, light weight 
material with energy saving insulation and good sealing ability, as the doors will not 
expand or contract with changing dim ate. Weather stripping on these doors 
appeared to be in  poor condition and in need of replacement.

It was determined that the building envelope is in good condition and is currently 
providing a high level of insulation- Aa such, any modifications to the insulation 
system would not prove to be cost effective from an energy savings stand-point

2.8.2 Description of Building HVAC
Tw o oil-fired cast iron steam boilers, located in the boiler room, provide heat for the 
entire building. Steam from the boilers is  fed through a heat exchanger to produce hot 
water for space heating. This water is  then circulated through unit ventilators in each 
classroom, An older portion of the building em ploys steam heating with either unit 
ventilators or two-pipe steam radiator unlb.

Ductless split system and through the waU air conditioning units provide cooling for 
the cafeteria, elevator, basement lunch room, main office, principal's office, computer 
room, child study room, and nurse's office.
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Domestic hot w ater for thie building is produced from a 90 gallon natural gas-fired 
water heater and an 80 gallon electric water heater.

2.8.3 D escription  o f B uild ing  L ighting
The W hittier Elementary School existing lighting system consists of 1X4 ( I .  and 2  
lamp), 1X8 (2 lamp), 2X2 (2 lamp), and 2X4 (2 ,3 , and 4 lamp) T12 linear fluorescent 
fixtures with magnetic ballasts, 1X 4(2 lamp) T8 linear fluorescent fixtures with 
electronic ballasts, metal halide fixtures* incandescent fixtures, and CFL fixtures. See 
Section 4 for»  more detailed description.

2.9 Teaneck High School Athletic Field Lighting, 
S c o r e b o a r d ,  and Well Pump

2.9-1 Description of Press Box Building HVAC 
An electric unit heater provides heat for the press box when needed.

2.9.2 Description of Press Box Building Lighting
The existing lighting system In the Press Box consists of incandescent fixtures and 
CFL fixtures. See Section 4 for a more detailed description.

2.9.3 Description of Athletic Field Lighting
The Athletic Held lighting system consists o f four lighting towers, each containing 21 
1000 W att Metal Halide fixtures. See Section 4  for a more detailed description.

2.9.4 Description of Scoreboard
The scoreboard is manufactured by the Fairtron Corporation. Additional information 
pertaining to the scoreboard was unavailable because equipment tags were missing.

2.9.5 Description of Well Pump 
Information on the existing well pump was unavailable.

2.10 Miscellaneous Equipment
The classrooms throughout Teaneck contain computers, printers, TVs and overhead 
projectors. In addition, the schools also have tech centers and libraries with 20 or more 
computers in each.

It is recommended that the Board consider implementing the standardized use o f 
Sm art Strips. Computer peripherals, such as monitors, printers o r scanners, continue 
to use energy even  after they are shut o f t  which adds up over time. The Sm art Strip 
power strips offer surge protection and f t e  ability to  monitor the current on a single 
'control’ outlet. W hen the computer that is plugged Into that single outlet is shat 
down the Smart Strip shuts off ell o f the other peripherals on  the power strip. This is 
discussed further in Section 4.4,

Section 2
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The schools also have office areas and nurse's o ff ic e s  that contain copiers, 
microwaves, refrigerators, vending machines, soda m a ch in e s  and coffee makers.

The schools kitchens contain a number of a p p lian ces including convection ovens, 
refrigerators, electric warming tables and cabinets a ru d  walk-in refrigerators and 
freezers.

It is recommended that the District implement the stan d ard ized  use of Energy Star 
appliances, *s the need arises. All o f the copiers th a t  were noted during the audit 
were Energy Star copiers. Energy Star refrigerators яш Ь  freezers, for example, use up 
to  40% less energy than models buik in 3001. E nergy Star appliances will not only 
reduce the District”s utility bills, but will also o u tp e rfo rm  standard appliances, due to 
the improved design and advanced technologies.
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Baseline Energy Use

3.1 Utility Data Analysis
' first step In the energy audit process is the compilation and quantification of the 
I ^ i t v ' s  current and historical energy usage and associated utility costs. It is 
important to establish the existing patterns of electric, gas, and oil usage in order to he 

t0 identify « « a s  in which energy consumption can be reduced.

_ stu£iy, tfie monthly oil, gas, and electric bills per facility were analyzed and 
^ ( 5  0f  en ergy w ere  obtained. The unit cost of energy, as determined from the 

^ fo rm ation  p rovid ed  by the Board of Education, was utilized in determining the 
feasibility of sw itch in g from one energy source to another or reducing the demand on 
that particu lar source o f energy to create annual cost savings for th e  Board of 
Education.

3.1.1 Electric Charges
II js important to understand how the utffity companies charge for the service. The 
majority of the energy consumed is electric, as a result of both indoor and outdoor 
lighting, heating, ventilating and air-conditioning equipment. Electricity is charged by 
three basic components: electrical consumption (kWH), electrical demand (kW) and 
power factor (kVAB) (reactive power) The cost for electrical consumption is sim ilar to 
the cost for fuel oil. The monthly consumption appears on the utility bill as kWH 
consumed per month with a cost figure associated with it. The service connections are 
either billed on a flat rate or time of day rates per kWH.

Electrical demand can be as much as 90 percent or more of the electric bill. The 
maximum demand (kW value) during the billing period is multiplied by the demand 
cost factor and the result is added to the electric bill. It is often possible to  decrease the 
electric bill by 1S -  25 percent by reducing the demand, while still using the same 
amount o f energy.

The power factor (reactive power) is the power required to energize electric and 
magnetic field* that result in the production of real power. Power factor is important 
because transmission and distribution systems must be designed and built to manage 
the need for real power as well as the reactive power component (the total power). If 
the power factor is low, then the total power required can be greater than 50 percent 
or m ore than the real pow er alone. The power factor charge i*  a penalty for having a 
low power factor. This penalty doe* not affect the Board.

The other part* o f the electric Ы11 are the supply charges, delivery charges, system 
benefits, trarumiseioii revenue adjustments» state and municipality tariff surcharges 
and sales taxes, which cannot be avoided.



Seaton з 
Baseline Energy Cfs®

PSE&G is the current supplier and distributor of electric energy for the Teaneck Board 
at  Education.

3.1.2 Natural Gas Charges
PSE&G is the current supplier and distributor of natural gas for the school facilities. 
The school facilities are charged for the cost of the natural gas, a  delivery charge and a 
customer charge, which covers gas administration charges.

3.1.3 Oil Charges 4
Allied Oil LLC and Rachles/ Michele's Oil Company are the current suppliers and 
distributors of oil for the school facilities. The school facilities are charged for oil by 
the gallon.

3.2 Facility Results
3.2.1 Benjamin Franklin Middle School
Electric power for the Benjamin Franklin M iddle School Building is fed from one 
General Secondary Service three phase line from PSE&G, The Benjamin Franklin 
M iddle School also has generation supplied by South Jersey Energy. Figure 3.2-1 
illustrates the average monthly total energy consumption from January 2008 through 
December 2009. For example, for the m onlh of October, the bar graph represents 
average energy consumption for October 2006 and October 2009. This same graphical 
representation approach has been carried through for all months and is typical for all 
graphs presented in this Section. Electrical usage has been averaged by month for the 
above referenced time period to portray a m ore encompassing monthly usage trend.

From  this graph, it can be determined that the average annual electrical consumption 
for the Benjamin Franklin Middle School is approximately 71,421 kWh / month. An 
unexpected peak in  electrical consumption in October should be investigated further 
by the Board. Lowering the electrical consumption in October could result in 
significant energy cost savings.

COM S-2
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Ffe.1* SJ-I: Beniamin FrM*»» MMdk School EUrtrkrf U»gr
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Figure 3.2-2 illustrates the average monthly demand load for the Benjamin Franklin 
Middle School from  Janua ry 2008 through December 2009.

Figure ЗЛ-It Beo§aflrtin Franklin M iddle School Maxlrowm Monthly Demand
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The charges listed below can be found on (he electrical bills provided by PSE&G.

Acct #: 4200M 7818
Customer Charqe: $374 60

Delivery Service Charges;
$0.005101024/kWh On-Peak 
$0.0051 OOeakWh Off-Peak

*3.247/kW

Societal Benefits Charge: $<V)07See06a/kWh

Securitization Transition Charge: $a010353944/kWh

Refer to Table 33-1 , in  Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

The gas usage for the Benjamin Franklin M iddle School is metered a t one location. 
The monthly average gas consumption from July 2007 through December 2009 at the 
school is illustrated in Figure 3.2-3,

Figure 12-3: Benjamin Frsaklm Middle School Natnrjl C m  Usage
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For more information on the Benjamin Franklin Middle School's gas usage, refer to 
Section 4.3.
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с Rmiamin FranUm Middle School is metered at one location The 
The oil usage for from November 2007 through December 2009 at the

5 S  is illustrated in Figure 3 2-4.

Figure 3.2-4: Benjamin Franklin Middle School Oil Usage

BOOO

7000

6000 ✓

5000

AO 00

3000

2000

10Э0

0

s

- E
S S * '+ < f S /SM onth

3.2.2 Bryant Elementary School
Electric power tor the Bryant Elementary School is fed from one General Secondary 
Service three phase line from PSE4G . The Bryant Elementary School also has 
generation supplied by South Jersey Energy. Figure 3,2-5 Illustrates the average 
monthly total energy consumption from January 2008 through December 2009. From 
this graph, it can be determined that the average annual electrical consumption for the 
Bryant Elementary School is approximately 2 i4 5 3  kWh / month. Unexpected peaks 
in electrical consumption in April and October, and electrical demand in May should 
be investigated further by the Board. Lowering the electrical consumption in April 
and October and the electrical demand in M ay could result in significant energy cost 
savings.

COM м
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H g«j* 3.2-5: Bryant Elementary School Electrical Usage
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Figure 3.2-6 illustrates the monthly demand load for the Bryant Elementary School 
from January 2008 through December 2009.

Figue 3.2-6: Bryant Elementary School Maximum Monthly Demand
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The charges listed below can be found on the electrical bills provided by PSE&G.
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— ---------------— -------------------

[ ----------------- ■£5 * * n e r  C h a r g e  . ..  ____

D e l i v e r y  S e n * *  C h a r g e s .

A c c t  # :  Ю 8 2 М 7 1 М

$ 1 0 . 1 2

$ 0 .0 0 8 e 9 0 1 8 1 / K W h

$ 3 9 2 / k W

Г  “ i o c i e t i ^ B e n e f i t s  C h a r g e ________ $ 0 .0 0 7 5 6 9 7 6 Л  W h

Г  S a c u r i t l z a t o n  T r a n s i t i o n  C h a r g e . $ 0 .0 1 0 3 5 3 8 5 ?7 k W h

г  ______

Refer to Table 33*1 , m  Section 3 3  for «he average electricaj aggregate cost These 
tariffs are su b j« *  to  change quite frequently. Refer to Appendix A for a  complete- 
Historical Data Analysis.

The Bryant Elementary School's monthly average natural gas consumption from July 
2007 through December 2009 is illustrated in Figure 3.2-7.

Figure 3.2-7: Bryant Elementary School Natural C at Usage
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The oil usage for the Bryant Elementary School is metered Л  one location. The 
monthly averagr oil consumption from N ovember 2007 through December 2009 at the 
school is illustrated in Figure 3.2-8.
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3.2.3 Eugene Field Administration Building
Electric power for Eugene Field Administration Building is fed from one Genera! 
Secondary Service three phase line from PSEfcG. The Eugene Field Administration 
Building also has generation supplied by Sooth Jersey Energy- Figure 3.2-9 illustrates 
the average monthly total energy consumption from January 2006 through December 
2009. From this graph, it can be determined that the average annual electrical 
consumption for the Eugene Field Administration Building is approximately 28,67D 
kWh / month. An unexpected peak in electrical demand in May should be 
investigated further by the Board. Lowering the demand in M ay could result in 
significant energy cost savings.

Figure J.2-9: Eugene Field Administration Building Electrical Usage
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,  ,  m  illustrates the monthly demand load for the Eugene Field 
d f c t i o !  Building from January 2008 through December 2009.
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The chargee listed below can be found on the electrical bills provided by PSE&G

A cct#:6642121902I01 о $4.27
.........

Delivery Service Chargee:
$0.008990092/kWh

$3.92/kW

Societal Benefits Charge: $0 007568294/kWh
■№'' ..... 1 .........

Securitization Transition Charge: $0.010353857/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

Eugene Field Administration Building's monthly average natural gas consumption 
from July 2007 through December 2009 is illustrated in Figure 3.2-11.
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Figure 3.2-11: Eugene Field Administration Building Natural Gas Usage

The oil usage for the Eugene Field Administration Building is metered at one location. 
The monthly average oil consumption from November 2007 through December 2009 
at the school is illustrated in Figure 3.2-12.

Figure 3.2-12: Eugene Field Administration Building Oil Usage
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3.2.4 Hawthorne Elementary School
Electric power for the Hawthorne Elementary School is fed from one General 
Secondary Service line from PSE&G. The Hawthorne Elementary School also has 
generation supplied by South Jersey Energy. Figure 3.2-13 illustrates the average 
monthly total energy consumption from January 2008 through December 2009. From 
this graph, it can be determined that the average annual electrical consumption for the 
Hawthorne Elementary School is approximately 32,470 kWh / month. An 
unexpected peak in electrical demand in May should be investigated further by the 
Board. Lowering the demand in May could result in significant energy cost savings.

Figure 3.2-13: Hawthorne Elementary School Electrical Usage
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Figure 3.2-14 illustrates the monthly demand load for the Hawthorne Elementary 
School from January 2008 through December 2009.
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Figure 3.2-14: Hawthorne Elementary School Maximum Monthly Demand
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The charges listed below can be found on the electrical bills provided by PSE&G.

Acct#: 6756264303I0Ф1о

$4.27

Delivery Service Charges:
$0.008990096/kWh

$3.92/kW

Societal Benefits Charge: $0.007587912/kWh

Securitization Transition Charge: $0.010353990/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

Hawthorne Elementary School's monthly average natural gas consumption from July 
2007 through December 2009 is illustrated in Figure 3.2-15.

COM 3-12
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Figure 3.2-15: Hawthorne Elementary School Natural Ga* U*age
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3.2.5 Lowell Elementary School
Electric power for the Lowell Elementary School is fed from one General Secondary 
Service three phase line from PSE&G. The Lowell Elementary School also has 
generation supplied by South Jersey Energy. Figure 3,2-16 illustrates the average 
monthly total energy consumption from January 2008 through December 2009. From 
this graph, it can be determined that the average annual electrical consumption for the 
Lowell Elementary School is approximately 23,971 kWh / month. An unexpected 
peak in electrical consumption in electrical demand in May should be investigated 
further by the Board. Lowering the electrical demand in May could result in 
significant energy cost savings.

Figure 3.2-16: Lowell Elementary School Electrical Usage
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Figure 3.2-17 illustrates the monthly demand load for the Lowell Elementary School 
from January 2008 through December 2009.

Figure 32-17: Lowell Elementary School Maximum Monthly Demand
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The charges listed below can be found on the electrical bills provided by PSE&G.

Acct #:6590052301
Customer Charae: $4.27

Delivery Service Charge*:
$0 008946429/kWh (First 2240) 
$0.008990017/kWh (After 2240)

$3.92/kW

Societal Benefits Charge: $0 .007568038/kWh

Securitization Transition Charge: $0.010354035/kWti

Refer to Table 3.3-1, in Section 3,3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis,

Lowell Elementary School's monthly average natural gas consumption from July 2007 
through December 2009 is illustrated in Figure 3.2-18,

CDM 3-14
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Figure
3 2,18: Lowell Elementary School Natural Ga. Uaag*

^  / / X
Month

The oil usage for the Lowell Elementary School is metered at one location. The 
monthly average oil consumption from November 2007 through December 2009 at the 
school is Illustrated in Figure 3.2-19.

Figure 3.2-19: Lowell Elementary School Oil Usage
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3.2.6 Teaneck High School - Main Building
Electric power for the Teaneck High School - Main Building is fed from one General 
Secondary Service three phase line from PSE&G, Figure 3.2*20 illustrates the average 
monthly total energy consumption from January 2008 through December 2009. From 
this graph/ it can be determined that the average annual electrical consumption for the 
Teaneck High School - Main Building is approximately 163,786 kWh / month. An 
unexpected peak in electrical demand in May should be investigated further by the 
Board. Lowering the electrical consumption and demand in May could result in 
significant energy cost savings. v

Figure 3.2-20i Teaneck High School Electrical Usage
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Figure 3.2-21 illustrates the monthly demand load for the Teaneck High School from 
January 2008 through December 2009.
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Figure 3.2-21: Teaneck High School Maximum Monthly Demand
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The chargee listed below can be found on the electrical bills provided by PSE&G.

Acct#: 420*312018
Customer Charge: $374 60

Basic Generation Service:

$0.10389401/kWh (First 72519 kWh On Peak) 
$0.10314687/kWh (First 32340 kWh On Peak) 
$0.07437209/kWh (First 38995 kWh Off Peak) 
$0.07362508/kWh (First 22725 kWh Off Peak)

S6.80/kW

Delivery Service Chargee:

$0.00505946/kWh (First 72519 kWh On Peak) 
$0.00510084/kWh (First 32340 kWh On Peak) 
$0.00506902/kWh (First 38895 kWh Off Peak) 
$0.00510357/kWh (First 22725 kWh Off Peak)

$3.25/kW

Societal Benefits Charge: $0.007568001/kWh

Securitization Transition Charge: 1 ?0.10354006/kWh

Refer to Table 3.3-1, in Section 3,3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

COM 3-17



Teaneck High School's monthly average natural gas consumption from July 2007 
through December 2009 is illustrated in Figure 3.2-22.

Figure 3.2r22: Teaneck High School Natural Gas Usage
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The oil usage for the High School is metered at one location. The monthly oil 
consumption from January 2008 through December 2008 at the school is illustrated in 
Figure 3.2-23.

Figure 3.2-23: Teaneck High School Oil Usage
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3.2.7 Teaneck High School - Athletic Field Lighting 
Electric power for the Teaneck High School - Athletic Field Lighting is fed from one 
G en eral Secondary Service three phase line from PSE&G, The Teaneck High School - 
A th letic Field Lighting also has generation supplied by South Jersey Energy. Figure 
3.2-24 illustrates the average monthly total energy consumption from January 2006 
through December 2009. From this graph, it can be determined that the average 
an n u al electrical consumption for the Teaneck High School - Athletic Field Lighting is 
ap proxim ately 486 kWh /  month. A peak in electrical usage and demand from 
S eptem ber to December can be attributed to the fall sports program, along with 
shorter daylight hours. The unexpected spike in electrical demand in July should be 
investigated  by the School District.

Figure 3.2-24: Teaneck High School - Athletic Field Lighting Electrical Usage

* / / / / /

Figure 3.2-25 illustrates the monthly demand load for the Teaneck High School - 
Athletic Field Lighting from January 2008 through December 2009.
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Figure 3.2-25: Teaneck High School - Athletic Field Lighting Maximum Monthly Demand

The charges listed below can be found on the electrical bills provided by PSE&G.

Acct #:6580617004101 о

$4.27

Delivery Service Charge»:
$0.008990854/kWh

$3.92/kW

Societal Benefits Charge: $0.007567073/kWh

Securitization Transition Chart» $0.010353859/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis,
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3 2.8 T e a n e ck  High School - Scoreboard
Electric power for the Teaneck High School - Scoreboard is fed from one General 
Secondary Service three phase line from PSE&G. Figure 3.2-26 illustrates the average 
m onthly total energy consumption from January 2008 through December 2009. From 
this graph, it can be determined that the average annual electrical consumption for the 
T eaneck High School is approximately 441 kWh / month. An unexpected peak in 
electrical dem and in June and July should be investigated further by the Board- A 
p eak in electrical usage and demand from September to November can be attributed 
to the fall sports program, along with shorter daylight hours. The unexpected spike 
in electrical demand in June and July should be investigated by the School District.

Figure 3.2-26: Teaneck High School - Scoreboard Electrical Usage
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Figure 3.2-27 illustrates the monthly demand load for the Teaneck High School - 
Scoreboard from January 2008 through December 2009,
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Figure 32-27: Teaneck High School - Scoreboard Maximum Monthly Demand
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The chargee listed below can be found on the electrical bills provided by PSE&G.

A cct« : «747639304
Customer Charoe: $4.27

Delivery Service Charges:
$0.000971963/kWh

$3.920560748/kW

Supply Charges:
BOS Capacity

$6.123639960/kW - Generation
$1.e73790776/kW - Transmission

BGS Energy $0.088695652/kWh - First 69 kWh
$0.089473684/kWh - Next

Societal Benefits Charge: $0.007670093/kWh

Securitization Transition 
Charge: $0.010373632/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

3.2.9 Thomas Jefferson Middle School
Electric power for Thomas Jefferson Middle School is fed from one General Secondary 
Service three phase line from PSE&G. The Thomas Jefferson Middle School also has 
generation supplied by South Jersey Energy. Figure 3.2-28 illustrates the average

COM 3-22
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m onthly total energy consumption from July 2007 through March 2009. From this 
grap h , it can be determined that the average annual electrical consumption for the 
Thom as Jefferson Middle School is approximately 64,967 kWh / month.

Figure 3.2-28: Thoma» Jefferson Middle School Electrical Usage
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Figure 3.2-29 illustrates the monthly demand load for the Thomas Jefferson Middle 
School from January 2008 through December 2009.

Figure 12-29: Thomas Jefferson Middle School Maximum Monthly Demand
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The charges listed below can be found on the electrical bills provided by PSE&G.

Acct#: 4200398818
Customer Charge. $449.52

Delivery Service Charges:
$0.005100995/l<Wh (First 58320) 
IQ.0051009e2/kWh (After 31200)

*3.896/kW

Societal Benefits Charge: Sft.007568029/kWh

Securitization Transition Charoe: $0 010353999/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

Thomas Jefferson Middle School's monthly average natural gas consumption from 
July 2007 through December 2009 is illustrated in Figure 3.2-30.

Figure 3.2-30; Thomas Jefferson Middle School Natural Gas Usage
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The oil usage for the Thomas Jefferson Middle School Is metered at one location. The 
monthly total gas consumption from November 2006 through December 2009 at the 
school is illustrated In Figure 3,2-31.
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Figure 3.2-31: Thomas Jefferson Middle School OU Usage
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3.2.10 Whittier Elementary School
Electric power for the Whittier Elementary School is fed from one General Secondary 
Service three phase line from PSE&G. The Whittier Elementary School also has 
generation supplied by South Jersey Energy. Figure 3.2-32 illustrates the average 
monthly total energy consumption from January 2008 through December 2009. From 
this graph, it can be determined that the average annual electrical consumption for the 
Whittier Elementary School is approximately 31,406 kWh / month. Unexpected peaks 
in electrical consumption in electrical demand in May should be investigated further 
by the Board. Lowering the electrical demand in May could result in significant 
energy cost savings.
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Figure 3.2-32: Whittier Elementary School Electrical Usage
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Figure 3.2-33 illustrates the monthly demand load for the Whittier Elementary School 
from January 2008 through December 2009.

Figure 12-33: Whittier Elementary School Maximum Monthly Demand
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The charges listed below can be found on the electrical bills provided by PSEAG,
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A oct*: 6612801603

Customer Charge: $4.27

Delivery Service Charge»:
$0 008990051/kWh

$3.92/kW

Societal Benefits Charge: $0 007568112/kWh

Securitization Transition Charge: $0 010354082/kWh

Refer to Table 3.3-1, in Section 3.3 for the average electrical aggregate cost. These 
tariffs are subject to change quite frequently. Refer to Appendix A for a complete 
Historical Data Analysis.

Whittier Elementary School's monthly average natural gas consumption from July 
2007 through December 2009 is illustrated in Figure 3.2-34.

Figure 3.2-34: Whittier Elementary School Natural C u  Usage
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The oil usage for the Whittier Elementary School is metered at one location. The 
monthly total gas consumption from July 2008 through October 2009 at the school is 
illustrated In Figure 3.2-35.
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Figure 3.2-351 Whittier Elementary School Oil Usage

3.3 Aggregate Costs
For the purposes of computing energy savings for all identified energy conservation 
and retrofit measures, aggregate unit costs for electrical energy and fuel, in terms of 
cost/kWH and cost/therm, were determined for each service location and utilized in 
the simple payback analyses discussed in subsequent sections. The aggregate unit cost 
accounts for all distribution and supply charges for each location. Table 3.3-1 and 
Table 3.3-2 summarize the aggregate costs for electrical energy consumption and 
therms utilized, respectively.

Table 3.3-1: Electric*! Aggregate Unit Costs

Service Location Aggregate $ / kW-hr

Benjamin Franklin Middle School $0.1541

Bryant Elementary School $0.1730

Eugene Field Administration Building $0.1648

Hawthorne Elementary School $0.1648

Lowell Elementary School $0.1876

Teaneck High School $0.1589

Teaneck High School - Scoreboard $1.0689

Teaneck Hjgih School - Athletic Field 
lights 12.1980

Thomas Jefferson Middle School $0.1781

Whittier Elementary School $0.1887
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Table 3.3-2: Natural Oas Aggregate Unit Cost*

Service Location Aggregate $ / therm

Benjamin Franklin Middle School $1.26

Bryan* Elementary School $2.41

Eugene Field Administration Building *1.42

Hawthorne Elementary School $1.25

Lowel Elementary School $1.40

Teaneck Hltfi School $1.08

Thomas Jefferson Middle School $1.24

Whittier Elementary School $1.60

Table 3.3-3: Oil Aggregate Unit Cost*

Service Location Aggregate $ 1 gallon

Benjamin Franklin Middle School $2.31

Bryan* Elementary School $2.32

Eugene Field Administration Building $2.30

Lowel Elementary School $2.36

Teaneck High School $3.33

Thomas Jefferson Middle School $2.40

Whittier Elementary School $2.37

3.4 Portfolio Manager
3.4.1 Portfolio Manager Overview
Portfolio Manager is an interactive energy management tool that allows Teaneck BOE 
to track and assess energy consumption at the school facilities in a secure online 
environment. Portfolio Manager can help Teaneck BOE set investment priorities, 
verify efficiency improvements, and receive EPA recognition for superior energy 
performance.

3.4.2 Energy Performance Rating
For many facilities, you can rate their energy performance on a scale of 1-100 relative 
to similar facilities nationwide. Your facility is not compared to the other facilities 
entered into Portfolio Manager to determine your ENERGY STAR rating. Instead, 
statistically representative models are used to compare your facility against similar 
facilities from » national survey conducted by the Department of Energy's Energy

Я 9



Information Administration. This national survey, known as the Commercial Building 
Energy Consumption Survey (CBECS), is conducted every four years, and gathers 
data on building characteristics and energy use from thousands of facilities across the 
United States. Your facility's peer group of comparison is those facilities in the CBECS 
survey that have similar facility and operating characteristics. A rating of 50 indicates 
that the facility, from an energy consumption standpoint, performs better than 50% of 
all similar facilities nationwide, while a rating of 75 indicates that the facility performs 
better than 75% of all similar facilities nationwide.

3.4.3 Portfolio Manager Account Information
A Portfolio Manager account has been established for Teaneck Board of Education, 
which includes a profile for the eight (8) buildings. Information entered into this 
Portfolio Manager Facility profile, including electrical energy consumption and 
natural gas consumption has been used to establish a performance baseline.

It is recommended that the information be updated each month to track the buildings' 
energy usage. Only Eugene Field Administration Building was eligible for an energy 
star label and rating. At the time of the audit the Administration Building received a 
rating of 82. This information would have to be confirmed in order to apply for an 
energy star label.

Appendix В contains the Statement of Energy Performance developed for the 
Administration Building and a Portfolio Manager Reference sheet.

The following website link, username and password shall be used to access the 
Portfolio Manager account and building profiles that has been established for the 
Board:

https: / / w w w .e n e rp v sta r.g o v /ista r/pm pam /

USERNAME: Teaneckl 

PAS6WORD: EnergyStar

Section Э
Baseline Energy Use
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Section 4 
Energy Conservation and Retrofit 
Measures (ECRM)
4.1 Building Lighting Systems
4.1.1 Benjamin Franklin Middle School
It is recommended that the existing lighting system at the Benjamin Franklin Middle 
School, as discussed in Section 2.1,3, be upgraded to high efficiency standards to 
create lighting uniformity throughout the building. In general, the recommended 
lighting upgrade project, as presented in Appendix D, Involves replacing existing 
inefficient bulbs, and installing new energy-efficient luminaries to the existing 
lighting systems. Two options have also been proposed in Appendix D for interior 
and exterior lighting, and are listed in Table 4.1-1 below.

! Table 4.1-1
Beniamin Franklin Middle School Lighting System Improvement»

Interior
Lighting

High Performance T8 Retrolits. Incandescent to Compact Fluorescent Conversion, 
Occupancy Sensors

Exterior
Lighting

LED Retrofit ol Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, while also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list.

The annual energy savings for the two options is as follows:

Interior Lighting: 83,7 kW, 276,772 kWh and $42,650

Exterior Lighting: 4.2 kW, 21,242 kWh and $3,273

The following table. Table 4.1-2, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Benjamin 
Franklin Middle School, Included In this simplified payback analysis summary table 
is the 'Annual Return on Investment' (AROl) values. This value Is a performance 
measure used to evaluate the efficiency of an investment and is calculated using the 
following equation:

AECS +  OCS 1 
AROl *  NET ECM Cost Ufetlme
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Where OCS -  Operating Cost Savings, and AECS "  Annual Energy Cost Savings.

Also included in the table are net present values for each option. The NPV calculates 
the present value o f an investment's future cadi flows based on the time value of 
money, which is accounted for by a discount rate (DR) (assume bond rate of 3%).
NPV is calculated using the following equation:

VNPV = I(TTkrn .o v \

Where Cn«Annual cash flow, and N ■ number of years.

The 1RR expresses an annual rate that results in a break-even point for the investment. 
If the BOE is currently experiencing a lower return on their capital than the IRR, the 
project is financially advantageous. This measure also allows the BOE to compare 
ECM's against each other to determine the most appealing choices.

N

'“ -"■Ztnrar
Where Cn»Annual cash flow, and N «■ number of years.

Section 4
Energy Conservation and Retrofit Meatures

The lifetime energy savings represents the cumulative energy savings over the 
assumed life of the ECM.

Table 4.1-2
Benjamin Franklin Middle School Lighting System Improvement*™

Interior
Lighting

Exterior
Lighting

Total

Engineer's Opinion of Probable Cost $329,261.5 $82,692.2 $411,953.7

New Jersey SmartStart Rebate -$21,135* -$0• -$21,135'

Total Cost $308,126.5 $82,692.2 $390,818.7

Annual Energy Savings $42,650.3 $3,273.4 $45,923.7
Annual Maintenance Cost Savings 
(AMCS)

$6,576 $46,49 $6,622.1

Simple Payback 6.3 years 24,9 years 7A  years

Annual Return on Investment (AROI) 9.31% -2.65% е.7в%
Lifetime Energy Savings (16 years)1* $793,249.3 Ш 8 1 . 7 $854,131
Internal Rate of Return (IRR) 16.44% -S.25% i3.17%
Net Present Value (NPV) $408,758,1 -$34,344.3 $374,411.8
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I  • Additional incentives, based on eligibility, are available through the New Jersey SmartStart Progr«m.

y S f ^ a t t o n  on electricity с о .»
! .^ A p p e n d i x  H & I t a  ECRM Financial Analyses

It should be noted that the Annua) Energy Savings assume the annual hours per year 
o f  o p e r a t i o n  as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.2 Bryant Elementary School
It is recommended that the existing lighting system at the Bryant Elementary School 
as discussed in Section 22.3 , be upgraded to high efficiency standards to create 
lighting uniformity throughout the building. In general, the recommended lighting 
u p grad e project, as presented in Appendix D, involves replacing existing inefficient 
bulbs, and installing new energy-efficient luminaries to the existing lighting systems. 
Two options have also been proposed in Appendix D for interior and exterior 
lighting, and are listed in Table 4.1-3 below.

Section 4
Energy Conservation and Retrofit Measvws

Table 4.1-3
Bryant Elementary School Lighting System Improvement*

Interior
Lighting

High Performance T8 Retrofits. Incandescent to Compact Fluorescent Convafsion, 
Occupancy Sensors

Exterior
Lighting

LED Retrofit d  Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, whi le also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list.

The annual energy savings for the two options is as follows:

Interior Lighting: 25.9 kW, 87307.4 kWh and $15,103.5

Exterior Lighting: 0.5 kW, 2,503.9 kWh and $433.2

The following table, Table 4.1-4, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system Improvements at the Bryant 
Elementary School.
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Table 4.1-4
Bryant Elementary School Lighting System Improvement»***

Interior
Lighting

Exterior
Lighting

Total

Engineer's Opinion of Probable Cost $99,705.7 S19.B43.3 $119,549

New Jersey SmartStart Rebate -$23,230* -SO’ -*23,230*

Total Cost $76,475.7 v $19,843.3 *96,319

Annual Energy Savings $15,103.5 $433.2 *15,536,6

Annual Maintenance Cost Savings 
(AMCS)

$2,713.1 $42.05 *2,755.2

Simple Payback 4.3 years 41.8 years 5.3 years

Annual Return on Investment (AROl) 16.63% -4.27% 12.32%

Lifetime Energy Savings (15 years)** $280,908,7 $8,057 *288,964

Internal Rate of Return (IRR) 25.02% -8.31% 20.09%

Net Present Value (NPV) $182,989.9 -$12,922.2 *170,066.3
* Additional Incentives, based on eligibility/ are available through the New Jersey SmartStart Program, 
see Appendix G.
**3% yearly inflation on electricity costs.
***See Appendix H к  Ifor ECRM Financial Analyses.

It should be noted that the Annual Energy Savings assume the annual hours per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.3 Eugene Field Administration Building
It is recommended that the existing lighting system at the Eugene Field 
Administration Building, as discussed in Section 2.3.3, be upgraded to high efficiency 
standards to create lighting uniformity throughout the building. In general, the 
recommended lighting upgrade project, as presented in Appendix D, involves 
replacing existing inefficient bulbs, and installing new energy-efficient luminaries to 
the existing lighting systems. Two options have also been proposed in Appendix D 
for interior and exterior lighting, and are listed in Table 4.1-5 below.

Table 4 .1 4
Eugene Field Administration Building Lighting System Improvement»

Interior
Lighting

High Performance T8 Retrofits, Incandescent to Compact Fluorescent Conversion. 
Occupancy Sensors

Exterior
Lighting

LED Retrofit Ы Exterior Fixtures
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T he strategies included in  this section focus on maximizing energy savings and 
a t ta in in g  or exceeding existing lighting levels, while also maintaining the existing 

took of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 

upgrades list.

H ie annual energy savings for the two options is as follows:

Interior Lighting: 12.4 kW, 39,955.7 kWh and $6,586.3

Exterior Lighting: 1.6 kW, 7,920.5 kWh and $1,305.6

The following table, Table 4.1-6, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Eugene 
Field Administration Building.

Seonon 4
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Table 4.1-6

Eugene Field Administration Building Lighting Syetem Improvement***’

Interior
Lighting

Exterior
Lighting

Total

Engineer s Opinion of Probable Coet $45,476.8 $14,794.8 $60,271.5

New Jersey 8martStart Rebate -$4,125* -$0* -$4,125*

Total Cost $41,351.8 $14,794.8 $56,1465

Annual Energy Savings $6,586.3 $1,305.6 $7,891.9

Annual Maintenance Cost Savings 
(AMCS)

$748.29 $25.51 $773.8

Simple Payback 5.6 years 11,1 years 6.5 year*

Annual Return on Investment (AROI) 11.07% 2.33% 8.77%

Lifetime Energy Savlnge (15 years)** $122,498 $24,282 $146,780.8

Internal Rate of Return (IRR) 18.60% 6.69% 15.76%

Net Present Value (NPV) $65,462.6 $4,590.3 $70,053
* Additional incentives, based on eligibility, are available through the Mew Jersey SmartStart Program.
see Appendix G.
**3% yearly inflation on electricity cost».
" 'S e e  Appendix H & I for ECRM Financial AMysee-

It should be noted that the Annual Energy Savings assume the annual hours per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.
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4.1.4 Hawthorne Elementary School
It is recommended that the existing lighting system at the Hawthorne Elementary 
School, as discussed in Section 2.4.3, be upgraded to high efficiency standards to 
create lighting uniformity throughout the building. In general, the recommended 
lighting upgrade project, as presented in Appendix D, involves replacing existing 
inefficient bulbs, and installing new energy-efficient luminaries to the existing 
lighting systems. Two options have also been proposed in Appendix D for interior 
and exterior lighting, arid are listed in Table 4.1-7 below.

Section 4
Energy Conservation and Retrofit Measures

Table 4.1-7
Hawthorne Elementary School Lighting System Improvement*

Interior
Lighting

High Performance T8 Retrofits, Incandescent to Compact Fluorescent Conversion, 
Occupancy Sensors

Exterior
Lighting

LED Retrofit of Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, while also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list.

The annual energy savings for the two options is as follows:

Interior Lighting: 16.8 kW, 56,096.5 kWh and $9,248.8

Exterior Lighting: 0.9 kW, 4,650.1 kWh and $766.7

The following table, Table 4.1-8, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Hawthorne 
Elementary School.

Table 4.1-8
Hawthorne Elementary School Lighting System Improvements*"

Interior
Lighting

Exterior
Lighting

Total

Engineer's Opinion of Probable Cost $71,618.4 $36,851.8 $108,470.2

New Jersey SmwtStart Rebate -$4,635“ -*0 ‘ -$4,635*

Total Cost $66,983.4 $36,851-8 $103,835.2

Annual Energy Savings $9,246.8 $766.7 $10,015.8

Annual Maintenance Cost Savings 
(AMCS)

$1,191 $9.49 $1,200.8
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Hawthorne Elementary Scho

»ble 4.1-8 
Ы Lighting Sysltern Improvemerite***

SlmpK Payback 6.4 year» 47.8 year* 0 .3  year*

Annual Return on Investment (AROl) 8.92% ■4.58% 4,14%

Lifetime Energy Savings (16 years)" $172,018 $14,259.8 $186,277.4

Internal Rate of Return (IRR) 15.95% NA 9.47%

Net Present Value (NPV) $85,052.5 -$25,548.1 $59,504.5

see Appendix G.
"3 %  yearly inflation on electricity cost».
"•See Appendix H & I for ECRM Financial Analysee.

It should be noted that the AnnuaJ Energy Savings assume the annual hours per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.5 Lowell Elementary School
It is recommended that the existing lighting system at Lowell Elementary School,as 
discussed in Section 2.5.3, be upgraded to high efficiency standards to create lighting 
uniformity throughout the building. In general, the recommended lighting upgrade 
project, as presented in Appendix D, involves replacing existing inefficient bulbs, and 
installing new energy-efficient luminaries to the existing lighting systems. Two 
options have also been proposed in Appendix D for interior and exterior lighting, and 
are listed in Table 4.1-9 below.

Table 4.1-9
Lowell Elementary School Lighting System Improvement*

Interior
Lighting

High Performance T8 Retrofits, Incandescent to Compact Fluorescent Conversion, 
Occupancy Sensors

Exterior
Lighting

LED Retrofit of Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, while also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list.

The annual energy savings for the two options is as follows:

Interior Lighting: 10.0 kW, 34,828.5 kWh and $6,534.3 

Exterior Lighting: 1.4 kW, 6,929.2 kWh and $1,300



The following table, Table 4.1-10, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Lowell 
Elementary School.

Section 4
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ТаЫ* 4.1-10
Lowell Elementary School Lighting System Improvements'**

Interior
Lighting

Exterior
Lighting

Total

Engineer's Opinion of Probable Cost $44,335.4 $33,663.4 $77.998.8

New Jersey SmartStart Rebate -$3,710* -$0* -$3,710*

Total Cost $40,625.4 $33,663.4 $74,288.8

Annual Energy Savings $6,534.3 $1,300 $7.834.3

Annual Maintenance Cost Savings 
(AMCS)

$505.5 $15.2 $520.7

Simple Payback 5.t years 25.8 years S.9 years

Annual Return on Investment (AROI) 10.66% -2.76% 4.58%

Lifetime Energy Savings (15 years)** $121,530.9 $24.179 $145,709.5

Internal Rate of Return (IRR) 18.10% -3.53% 10.12%

Net Present Value (NPV) $61,895.2 -$14,509.7 $47,385.7
* Additional Incentives, based on eligibility, are available through the New Jersey SmartStart Program, 
see Appendix G.
**3% yearly inflation on electricity coste,
***See Appendix H & I for ECRM Financial Analyses.

It should be noted that the Annual Energy Savings assume the annual hours per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.6 Teaneck High School
It is recommended that the existing lighting system at the Teaneck High School, as 
discussed in Section 2.6.3, be upgraded to high efficiency standards to create lighting 
uniformity throughout the building. In general, the recommended lighting upgrade 
project, as presented in Appendix D, Involves replacing existing inefficient bulbs, and 
installing new energy-efficient luminaries to the existing lighting systems. Two 
options have also been proposed in Appendix D for interior and exterior lighting, and 
are listed in Table 4.1-11 below,
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--------*-------------- Table 4.1-11
Teaneck Hloh School Uflhttno System Improvement*

Interior
Lighting

High Performance T8 Retrains. Incandescent to Compact Fluorescent Conversion, 
Occupancy Seniors

Exterior
Lighting

LED Retrofit of Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, while also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list,

The annual energy savings for the two options is as follows;

Interior Lighting: 38.4kW, 120,609.7 kWh and $19,168.1

Exterior Lighting: 1.2 kW, 6,326.2 kWh and $1,005.4

The following table, Table 4.1-12, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Teaneck 
High School.

Table 4.1-12
Teaneck High School Lighting System Improvements” *

Interior
Lighting

Exterior
Lighting

Total

Engineer * Opinion of Probable Co*t $122,876.8 $31,876.6 $154,753.3

New Jersey SmartStart Rebate -$11,850* -$0* -$11,650*

Total Cost $111,026.8 $31,876.6 $142,903.3

Annual Energy Savings $19,168.1 *1,005.4 $20,173.5

Annual Maintenance Cost Savings 
(AMCS)

$1,452.6 $124.7 $1,577.3

Simple Payback 5.4 year* ил years 6.6 years

Annual Return on Investment (AROI) 11.91% -3.12% 8.65%

Lifetime Energy Saving* (16 year»)** $356,505.8 *18,6994 $375,205.2
Internal Rate of Return (IRR) 19.80% -4.54% 16.48%
Net Present Value (NPV) $189,274.8 -$15,418.7 $173,856.4
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* Additional incentives, based on eligibility, are available through the New Jersey SmartStart Program, 
see Appendix G.
**3% yearly Inflation on electricity cost*.
***See Appendix H & 1 for ECRM Financial Analyses.

It should be noted that the Annual Energy Savings assume the annual hours per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.7 Thomas Jefferson Middle School
It is recommended that the existing lighting system i t  the Thomas Jefferson Middle 
School, as discussed in Section 2.7.3, be upgraded to high efficiency standards to 
create lighting uniformity throughout the building. In general, the recommended 
lighting upgrade project, as presented in Appendix D, involves replacing existing 
inefficient bulbs, and installing new energy-efficient luminaries to the existing 
lighting eystems. Two options have also been proposed in Appendix D for interior 
and exterior lighting, and are listed in Table 4.1-13 below.

Section 4
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Table 4.1-13
Thomas Jefferson Middle School Lighting System Improvement»

Interior
Lighting

High Performance T8 Retrofits, Incandescent to Compact Fluorescent Conversion, 
Occupancy Sensors

Exterior
Lighting

LED Retrofit of Exterior Fixtures

The strategies included in this section focus on maximizing energy savings and 
maintaining or exceeding existing lighting levels, while also maintaining the existing 
look of each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list.

The annual energy savings for the two options is as follows;

Interior Lighting: 41.5 kW, 138,055.2 kWh and $24,587.2

Exterior Lighting; 1.2 kW, 6,132 kWh and $1,092.1

The following table, Table 4.1-14, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Thomas 
Jefferson Middle School
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Thomas Jefferson Middle 8 ch

ble 4.1-14 

ool L ig h tin g  8 y stem  Improvement»***

Interior

Lighting

Exterior

Lighting
Total

Enoineer's Opinion of Probable Cost $203,239.5 $25,798.8 $229,038.3

New  Jersey SmartStart Rebate -$15.735* ,*o* -$15,735*

Total Coat $187,504.5 $25.798.8 $213.303.3

Annual Energy Savings $24,587.2 *1,092.1 *25,679.3

Annual Maintenance Cost S aving» 

(A M C S )

$2,203.7 $8.13 $2.209.8

Simple Payback 7.0 yeera 23. S ye ar» T .6  ye ar»

Annual Return on Investment (A R O I) 7 .62 % -2 .4 1 % 8.41 %

Lifetime Energy Savings (15 year»)** $457,295.2 $20,311.9 $477,807.1

Internal Rate of Return (IR R ) 14.28% -2 .6 2 % 12.67%

Net Present Value (N P V ) $202,653.7 -$9,805.2 $192.848.5

ме Appendix C,
” 3% yearly Inflation on electricity costt.
***See Appendix H & I for F.CRM Financial Analyses.

It should be noted that the Annual Energy Savings assume the annual houirs per year 
of operation as outlined under the columns entitled “Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.

4.1.8 Whittier Elementary School
It is recommended that the existing lighting system at the Whittier Elementary School, 
as discussed in Section 2.8.3, be upgraded to high efficiency standards to create 
lighting uniformity throughout the building, In general, the recommended lighting 
upgrade project, as presented in Appendix D, involves replacing existing inefficient 
bulbs, and installing new energy-efficient luminaries to tfie existing lighting systems. 
Two options have also been proposed in Appendix D for interior and exterior 
lighting, and are listed in Table 4.1-15 below.

T a b le  4.1И6
________Whittier Elementary lohool Lighting ly tttm  Improvement*

Interior

Lighting
Mlflh Performance Т в  Retrofits, Incandescent to Com pact Fluorescent Conversion. 

O ccupancy B e n to n

Exterior
Lighting

L E D  Retrofit of Exterior Fixtures
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The strategies included in this section focus on maximizing energy savings and 
maintaining 01 exceeding existing lighting levels, while also maintaining the existing 
look o f  each fixture; therefore, proposed lamp styles remain consistent with existing 
lamp styles. Please refer to Appendix D for a line-by-line proposed detailed lighting 
upgrades list

The annual energy savings for the two options is as follow»:

Interior Lighting: 28.3 kW, 99,436.8 kWh and $16,572.5
4

Exterior Lighting: 0,3 kW, 1,430.8 kWh and $238.5

The following table, Table 4.1-16, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Whittier 
Elementary School.

Section 4
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TaMe 4.1-16
Whittier Elementary School Lighting Sy»tem Improvement»"*

Interior

Lighting

Exterior

Lighting

Total

Engineer1»  Opinion of Probable Co*t $104.823.9 *11,338 *116,162,8

New  Jersey SmartStart Rebate -$7,660* -*0* 47,680*

Total Coet $97,163.8 *11,338 $108,502.8

Annual Energy Savings $16,572.6 *238.5 $16,811.0

Annual Maintenance Cost S aving» 
(A M C S )

$1,624.1 *42,87 $1,666.9

Simple Payback 5.3 years 40.1 year* 5.9 year»

Annual Return on Investment (A R O I) 12.06% -4 .1 9 % 10.36%

Lifetime Energy Savings (15 year»)** $308,230.6 *4,435.8 $312,666.3

Internal Rate of Return (IR R ) 18.78% -7 .9 8 % 17.74%

Net Present Value (N P V ) $167,834.6 -*7.241.4 $160,583
* Additional incentives, based on eligibility, are available through the New Jersey SmartStart Progmm, 
see Appendix G,
**3% yearly Inflation on electricity co»t».
***See Appendix H *  I for ECRM Financial Analyses.

It should be noted that the Annual Energy Savings assume the annual hour* per year 
of operation as outlined under the columns entitled "Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours with Sensors" in Appendix D.
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4.1.9 Athletic Field Lighting & Scoreboard
C D M  e v a lu a te d  the athletic field lighting and has determined that minimal energy 
savings can be achieved, because the Teaneck BOE already limits the use of the 
lighting system Ю athletic events. The scoreboard lighting was also evaluated and the 
same c o n c lu s io n  has been reached. The minimal energy savings for both the athletic 
field lighting andthe scoreboard would result in an extended payback period greater 
than 20 years, and therefore CDM does not recommend and ECRMs related to the 
athletic field lighting and the scoreboard.

4.1.10 Teaneck High School - Press Box
It is re c o m m e n d e d  that the existing lighting system at the Teaneck High School - Press 
Box, as discussed in Section 2.9,2, he upgraded to high efficiency standards to create 
lighting uniformity throughout the building. In general, the recommended lighting 
upgrade project, as presented in Appendix D, involves replacing existing inefficient 
bulbs, and installing new energy-efficient luminaries to the existing lighting systems. 
Two options have also been proposed in Appendix D for interior and exterior 
lighting, and are listed in Table 4,1-117 below.

Section 4
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Ta b le  4.1-17

Tea ne ck H igh  S ch o o l -  P r ie s  B o x  L la h tln a  8 y M «m  Im provem ent*

Interior

Lighting

Incandescent to Com pact Fluor#*cent Conversion

The annual energy savings for the two options is as follows:

Interior Lighting: 0.1 kW, 7,1 kWh and $7.5

The following table, Table 4.1-18, summarizes a simple payback analysis assuming the 
implementation of all recommended lighting system improvements at the Teaneck 
High School» Press Box,

Ta b le  4.1-18

Te a n e ck  H igh  S ch o ol -  Pres* B o x  Lig h tin g  S ystem  

Improvements***

Total

Engineer's Opinion of Probable Cost $107.8

New  Jersey SmartSturt Rebate .*0*

Total Cost $107.8

Annual Energy Savings $7.S

Annual Maintenance Cost Savings 
(A M C S )

$70.52
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Table 4.1-18
Teaneck Hlflh School - Pres* Box Ugh tine System 

Improvement**"

Simple Payback 1.4 years

Annual Return on Investment (A R O I) 65.71%

Lifetime Energy 8*vlngs (15 y e a rs )" $139.5

Internal Rate o* Return (IR R ) 75.35%

Net Present Value (N P V ) $1.028.4

• Additional incentives, based on eligibility, we available through the New Jersey SmartStart Program, 
see Appendix G.
**3% yearly inflation on electricity co*ts.
***See Appendix H & I for ECRM  Financial Analyses.

It should be noted that the Annuel Energy Savings assume the annual hours per year 
of operation a» outlined under the columns entitled “Proposed Operational Hours 
without Sensors" and "Proposed Operational Hours wtfh Sensors" In Appendix D.

4.2 HVAC Systems
The goal of this section 1» to present any heating and cooling energy reduction and 
cost saving measures that may also be cost beneficial. Where possible, measure* will 
be presented with a life-cycle cost analysis. This analysis displays a payback period 
based on weighing the capital coat of the measure against predicted annual fiscal 
savings. To do this, the buildings have been modeled as accurately as possible to 
predict energy usage for space heating and cooling, as well as domestic hot water use.

Each building is modeled using software called eQuest, a Department of Energy- 
sponsored energy modeling program, to establish a baseline space heating and 
cooling energy usage. Climate data from Freehold, NJ was used for analyses. From 
this, the model may be calibrated, using historical utility bills, to predict the Impact of 
theoretical energy savings measures.

Once annual energy savings from a particular measure have been predicted and the 
Initial capital cost has been estimated, payback periods may be approximated. 
Equipment cost estimate calculations are provided in Appendix H.

Dual-fuel boilers, which burn botfi natural gas and light fuel oil, offer the Board of 
Education flexibility of choice. The cost and avallabiHty of each fuel may fluctuate. 
However, at this time the highest efficiency dual-fuel boilers, which are commercially 
available, are rated at about 86%. Stnaller residential boilers are now able to operate 
on low-sulfur diesel fuel In the condensing temperature range, but they are not 
available in the larger capacities required for building! such as schools. An 
Impractical number of these smaller boilers would be required to adequately serve 
large buildings. Hence, CDM's recommendation for condensing boilers is restricted to 
natural gas-fired units, which operate at a 91+% efficiency. Natural gas is also
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tficantly cheaper and easier to maintain than fuel oil, which makes it a more 

favorable option.

4 2 1  B en jam in  Franklin  Middle School
f . mo£jel of Benjamin Franklin Middle School was created in eQuest to predict heating 
1 jn d  cooling lo«ds for the building. To calibrate this model, CDM used electricity and 

natural gas bills from July, 200(7 through December, 2009 and oil bills from November 
2007 to December 2009. Figure 4.2-1 below compares actual monthly electricity usage, 
with those predicted by the eQuest model.

Figure 4,1-1: Benjamin Franklin Middle School Electricity (Jange

S*dto«4
Energy Conservation and Retrofit Mauuret

■ Actual 

i  Pr*e»cted

Month

Increased electrical usage in the wirier is indicative of the greater heat load during 
the peak heating season as well as the heavy occupancy during these months.

Figure 4.2-2 below compares the school's actual monthly oil usage to model-predicted 
oil use. Actual oil usage accounts not only for the gallons of oil consumed per month, 
but also for th* gallons of oil represented by the monthly natural gas consumption.
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Figure 4.2-2: Benjamin Franklin Middle School Oil Uiage
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Currently, the heating system utilizes two (2) Smith Cant Iron Sectional boilere. Each 
boiler has a gross-output capacity of 4,517 MBH. CDM conservatively estimate» these 
boilers to be 80% efficient.

CDM recommends replacing the aforementioned boiler» with high-efficiency, natural 
gas-fired, condensing boilers. Based on the building model and accounting for a 25% 
safety factor, CDM has calculated • peak heating load of 5,000 MBH. CDM anticipates 
that two (2) 3,000 MBH output, high-efficiency condensing boilers should adequately 
heat the school.

Figure 4.2-3 compares current gas usage with predicted gas usage resulting from a 
switch to high-efficiency, condensing boilers. Condensing boilers are modeled with a 
full-load efficiency of ~91.5% and return water temperature of 100°F.
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flc a r t  4.2-3: Benjim ln Franklin Middle School -  Bollir Upgrade - Oil tin g e

■ Condensing 
Boiler

I  predicted

0 t

Month *

Fiscal savings from such an upgrade are then identified in Table 4.2-1 below. Lifetime 
savings calcuUtions for ail ECRM's may be found in Appendix I. It's important to 
note that these are estimates based on building models, and further investigation is 
warranted before pureuing boiler replacements.

Due to the improved automation and control within modem condensing boilers, their 
operation and maintenance costs tend to be less than those of typical firetube boilers. 
CDM estimates a firetube boiler system will typically cost around S3,300 per year for 
regular preventative maintenance, whereas a condensing boiler system would cost 
around 52ДЮ0 per year. Therefore, replacing the existing boiler system with a 
condensing boiler system should result in an operation and maintenance cost savings 
of $1,500 per year.

COM

Table 4.2-1: Benjamin Franklin Middle School Boner Upgrade Payback

Current Annual Oil Cost tor Existing Boilers $70,867

Predicted Annual Q as Cost for Condensing 
Boilers

$38.830

Total Annual Savings $32,137

Wtlal Capital Cost of Upgrade $104,127

Incentives" $6,000

Coat of Upgrade $98,127

Simple Payback гл
lifetime Energy Savings (24 years)* $1,142,363,47
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Table 4.2-1: Benjamin Franklin Middle School Roller Upgrade Payback

Annual Maintenance Cost Savings (A M C S ) $1,500

Annual Return on Investment (A R O l) 30.11%

Internal Rate of Return (IRR ) 37.12%

Net Present Value (N P V ) $676,099 86

•Assum»s 3% yearly inflation on fuel costs 
“ Incentives, per New Jersey Clean Energy Program, are $1.00 per MRH

V

Over several decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicates a median service life (life 
until replacement) for HVAC related equipment that may be used as an e*timate for 
the useful life of HVAC equipment currently in service- For example, ASHRAE 
indicates a make-up air unit has a median service li/e of 20 years. Therefore, if a make­
up air unit has been in service for more than 20 years, the owner may want to 
consider replacement, Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceases to function), but it will also 
maintain rated system efficiency- as efficiency tend» to decrease with age.

All major equipment noted during CDM's on site audit is listed In Table 4,2-2 below, 
along with estimated current ages and ASHRAE-expected service live». It should be 
noted that only equipment that was observed at the time of the audit I* Included.

Where equipment ages were not found on the equipment tags, they have been 
estimated based on the unit appearance or approximate renovation dates, In some 
cases, service locations may have been estimated based on unit proximity. 
Additionally, in cases where a  unit's manufacturer and/or model could not be 
determined due to an unreadable, faded, destroyed, or lost tag, manufacturer and 
model number information ha* been represented ae "unknown".

Table 4.2-2 Benjamin franklin Middle School HVAC Equipment Service Live*

Description 

(Tag ID] Unit Location Service Locatlen Manufacturer Model
Estimated
Efficiency

Estimated
Age

(Yeare)

ACC LobbvMlah Root Computer I „at, Friedrich
Model
MR30C3F S EER  1» -6

ACC
Gym/Cafeterie
Roof Server Classroom Friedrich

Model
Mb SEER  1* -6

ACC
Gytn/Cafeieria
Roof Niirsja Uffw# Friedrich

Seme 2 ton 
, : ;r 11: ■ ■ . SEER  1? -6

ACC
Gym/Cafeteria
Hoof Office. Admin area Trane

2TTR2024A10
______ Unknown -6

ACC
Gym/Cafeteria
Roof Cafeteria Trane

Model
2TTR2042B10
OOAA Unknown -5
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Gyw/Cafeieria
Cafeteria Trane

Model
2TTR2042B10
OQAA Unknown

.............. " 1

3D
_ACC_— ------ - OynViaeteria

Media Center Friedrich
Model
MR30C3E S E E R  18 ~6 Я

_ A C C _ ____ Gywi/fiafelerla
Friedrich

Model

_acc_______

^cc_____ 
_acc_______

ОллГ Media Canter MR30C3E S E E R  18 -6 30
Gym/Cafeierla
Roof Media Canter Friedrich

Model
MR30C3E S E E R  18 “*i5 30 II

Sy»n/Cafeierla
Roof Media Centef Friedrich

Model
MR30C3E S E E R  18 - « 30

OAM Oflce Cerrier
Model

ДГП ПАМ OfflOB 38CKC04©300 Unknown 30
G ym/Cftf a 
Roof Gym Bohn

Model
^STQ15H2C Unknown 30

ACC Other Tech 308 Friedrich
Model
6Ц8130А-С S E E R  18

...1
3D

ACC Other Tech 307 Friedrich
MooeT
8L36J30A-C SE E R  18 -Л 1

ACC Guidanoe Rooms Guidance Rooms Trane

Model
2TTR2024A10
OOAA Unknown а»

ACC

Map
Ofloe/Wlndowless
Claeerooms

Main
OfTice/wwdowlees
classrooms Trane

Model
2TTR2048A10
OOAA Unknown 30

ACC

Mem
Ofdce/Windowtess 
О м »  rooms

Main
Offlce/wwdowless
classrooms Trane

Model
J2TTR2O4201Q
OOAA Unknown 30

ACC

Main
Oflce/Windowtess 
C i«M  rooms

Main
Offtee/wimdowlees
classrooms Trane

Model
2TTR2024A10
OOAA Unknown

.
30

AHU Fe j Room 1 Basement Trane

Model
MCCB008UA0
COUA -8 0 % -г 30

AHU Fan Room 2 Basement Trane

Model
MCCBOIOUAO
COUA -8 0 % 30

AHU
O&M next to Conf 
Room Basement Trane

Mociel
МССВООвУАО
COUA -8 0 % 'Г X

AHU
O&M next to Conf 
Room Basement Trane

Model
МССВООвШАО
COUA -80%

....... 1

»

_AHU
Roof above Boiler 
Room

1st/2ndftoor
Toilets

Intellipak/
Trane

Model
8LHFC40E544
G6C6901Q01
AOCEOGOKUO
ORTOO86OO -8 0 % ~т 20

_AHU
Gym/Cafeteria
Roof Gym/Cafeteria unknown Unknown -8 0 % -т 20

_AHU___ Gym/Cafeteria
Gym/Cafeteria Trane unknown -8 0 % -т 3D

A H U _ Gym/Cafeteria
Gym/Cafeteria Trane

Model
TSGA017UQB
OOOOOOAOOA2
ro -8 0 % *"7 30

AHu QynVCafeleria
Kitchen Trane

Motif...
T8CA006U0B 
00 A00A117 —80% 7

л
^AHLJ

Gym Trane Heating (large) Qv/70 -7 я
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AHU Gym Gvm Trane ■■■ . “J: -8 0 % -7

AHU
Glria/Воу» locker 
Room» locker Room» Trane Smaller -8 0 % -7

AHU
Glrls/Boys looker 
Room* Locker Roome Trane Smaller -8 0 % -7

Boiler boiler room A l room» Smltti 2SA Series 80% >20

Boiler boiler room АЛ rooms Smith 28A Series 80% >20

EF
Roof above Boiler 
Room Auditorium Loren Cook g i f  « Щ Unknown -5

EF
Roof above Boiler 
Room 2nd floor Toilat» Dayton Unknown ~5

EF Auditorium Roof Auditorium Loren Cook Modal 135C4B Unknown ~5

EF Auditorium Roof Auditorium Chelsea Modal R0K50 Unknown -5

EF Auditorium Roof Auditorium Chelsea Modal R6K30 Unknown -5

EF Lobby/Hof Roof Auditorium Loren Cook
Modal
190C2B Unknown

EF Lobbv/HloH Roof Toilet Room» Loren Cook
A C 6  Model

Unknown -5

EF Lobbv/Hrah Roof Classroom Loren Cook
ModaHOO

Unknown 8

EF Lobbv/Mah Roof Clawroom Unknown ~5

EF LobbwHtaH Roof C|a*eroom n ... . Dayton . Unknown....... "5

EF lobbv/rtioh Roof Claaaroom Loren Cook ■ Unknown -5

EF Mueic Room Roof Cla»»room Carnei

Modal
V60K18P1A2
U A »5 P C 1 Unknown -5

EF Music Room Roof Cla»»rooni Loren Cook Modal 100C2B Unknown -5

EF
General Hallway 
Roof Classroom Loren Cook Model 135C5B Unknown -5

EF
Gym/Cafaterie
Roof Classroom Loren Cook Model 180C8B Unknown -5

EF
Gym/Cafeteria
Roof Classroom Dayton Njodel 3GY708 Unknown ~5

EF
Gym/Cafalaria
Roof Classroom Loren Cook Modal 270C7B Unknown ~5

EF
Gym/Cafeteria
Roof Classroom Loren Cook Modal 270C7B Unknown -5

Pump Boiler Room Circulation Baldor M7531T Unknown -10

Pump Boiler Room Circulation Baldor M2531T Unknown 4 0

Pump Boiief Room Sump Well M358 ~5

Pump Boiler Room Sump AO Smith H388 -'.V  .. -5

Pump poil^r Room Circulation
Robbins & 
Muers Unknown .... - -1 6  _

Pump Boiler Room Circulation Unknown PS5CSS-124fl Unknown -1 0  .
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_pum£__—
Boiler Roqg-------------

Holler Room

Circulation

Circulation

Unknown

Qrundfos

PSSCSS-1246 

PIN  52722363

Unknown

Unknown

-10

’ 10

»

as
_Pum£------------

nthw Classroom SWA Unknown
Older 3 ton 

• •l..'1 .................... Unknown >18 ro
Wall ACU------

Other -- -------------- Classroom ЭМ unknown
Older real ol<T 
2 ton unit Unknown >15 no

nther Mellroom Air Temp 2 ton unit Unknown -1 0 «8

Wall A C U __

Wall ACU_.._

Reading Room .. Air TemD 2 ton unit Unknown -10 1®

niher

Teacher's Break 
Room near 
Cafeteria Air Temp 3 ton unit Unknown -1 0 a

Many classrooms in the school utilize unit ventilator* for heating. As facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age of the unit*. Those that are older than IS 
years should be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.

CDM alto created an inventory of observed domestic water heaters. This will attempt 
to Inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be In poor or aging condition would warrant replacement, as they are 
likely not operating at peak efficiency. This domestic water heater inventory may be 
seen as Table 4.2-3 below.

Table  4.2*3 B enjam in  Franklin  M iddle S ch o o l D om estic W ater Heater*

Location Wake

Storage
Capacity
(Gallons) Model Number Type

Heating
Capacity

O bserve!
Condftgn

Boiler Room A O  Smith Unknown Unknown Electric Unknown Root

4.2.2 Bryant Elementary School
A model of the Bryant Elementary School was created In eQuest to predict heating 
and cooUng loads for the building- To calibrate this model, CDM used electricity and 
natural gas bills from July, 2007 through December, 2009 and oil bills from November 
2007 to December 2009. Figure 4.2-4 below compares actual monthly electricity 
usages, with those predicted by the eQuest model.

«-a t
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Figure 4.2-4; Bryant Elementary School Electricity Uuge
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Increased electrical usage In the winter i9 Indicative of the. greater heat load during 
the peak heating season as well as the heavy occupancy during these months.

Figure 4.2-5 below compares the school's actual monthly oil usage to model-predicted 
oil use. Actual oil usage accounts not only for the gallons of oil consumed per month, 
but also for the gallons of oil represented by the monthly natural gas consumption.

Month
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Currently the HVAC systems at the Bryant Elementary School are controlled 
independently, by room thermostats, It is recommended that a direct digital control 
,p p C) building management system (BMS) be implemented, A system like this 
would monitor and control all HVAC equipment, allowing maintenance staff to 
operate systems and adjust climate control in real time to maximize comfort, while 
minimizing unnecessary heating and cooling.

Typically implementation of a BMS will save the owner 5-15% erf the energy devoted 
to HVAC. As all systems are currently independently monitored and controlled,
CDM conservatively estimates that implementing a DDC BMS will allow the school to 
save, on average, 10% of the energy being used for HVAC. Table 4,2-4 demonstrates 
the potential payback from such an implementation.

Section 4
Energy Conservation end Retrofit Measure*

Ta b le  4.2-4 : B ryan t Elem entary S ch o o l D D C  B M S  Payback

Predicted Annual Savings (G a lo n s  Oil) 3,322

Annual Savings (Oil) $7,708

Predicted Annual Saving* (kW h) 21,038

Annual Savings (Electricity) $3,640

Total Annual Saving» $11,347

Initial Capital Cost of Upgrade $40,916

Incentives** $0

C o»t of Upgrade $40,816

Annual Maintenance Coat Savings (A M C S ) $0

Sim ple P ayback s.e

Lifetime Energy Savings (16 y»a rs)‘ $211,044.02

Annual Return on Investment (A R O l) 2 1.0 7%

Internal Rate of Return (IR R ) 2 9,8 8%

Net Present Value (N P V ) $1241,334.44

•Assumes 3% y w ly  inflation on oil and electricity costs 
**No Incentives found for this upgr»de

Currently, the heating system utilizes two (2) Smith Cast Iron Sectional boilers. Each 
boiler has a gross-output capacity of 2903 MBH. CDM conservatively estimates these 
boilers to be 80% efficient.

CDM recommends replacing these boilers with high-efficiency, natural-gas fired; 
condensing bailers. Based on the tmjlding model, and accounting for a 25% safety 
factor, anticipates that two (2) 3,000 MBH output, high-efficiency condensing boilers 
should adequately heat the school. In this upgrade, the existing steam heating system 
would be retrofitted for hot water use. Steam traps would be replaced with hot water 
control valve*, condensate piping would be scheduled for demolition, and new Drat 
water return piping and Insulation would be installed.
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Figure 4.2-6 compares current gas usage with predicted gas usage resulting from a 
switch to high-efficiency, condensing boilers. Condensing boilers are modeled with a 
full-toad efficiency of -91.5% and return water temperature of 100°F.

Figure 4 .2 -4 : B ryant Elem entary School -  Boiler Upgrade -  O il Usage

I I I 

I I

Month

■ Condensing 
Boiler

«Predicted

Fiscal savings from such an upgrade are then identified in Table 4.2-5 below. The 
aggregate cost of natural gas calculated from the utility data for this school it not 
representative of typical natural gas costs relative to other schools, because the school 
is still expensed for service and distribution charges despite using very little gas. As 
such, the cost of natural gas per therm used to calcu late fiscal savings is the average of 
the aggregate costs for all eight buildings. Lifetime savings calculations for all 
ECRM's may be found in Appendix I. It's Important to note that these are estimates 
based on building models, and further investigation is warranted before pursuing 
boiler replacements.

Due to the improved automation and control within modem condensing boilers, their 
operation and maintenance costs tend to be less than those of typical firetube boilers. 
CDM estimates a firetube boiler system will typically cost «round S3,500 per year for 
regular preventative maintenance, whereas a condensing boiler system would cost 
around $2,000 per year. Therefore, replacing the existing boiler system with a 
condensing boiler system should result in an operation and maintenance cost savings 
of $1,500 per year.

Table 4.2-9: Bryant Mementary School Boiler Upgrade Payback

Current Annual Oil Coat for Existing Boilers $77,076

Predicted Annuel Gaa Cost for Condensing 
Boilers

$57,704
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Table 4 .2 -5: Bryant Elementary School Boiler Upgrade Payback

Total Annual Savings *19,371

Initial Capital Cost of Upgrade *181.165

Incentive®** *6.000

Cost of Upgrade *176,165

Simple Payback 1.4

Lifetime Energy Savings (24 year»)* *702.887 20

Annual Maintenance Cost Savings (AMCS) *1.600

Annual Return on Investment (AROI) 7.76%

Internal Rate of Return (IRR) 13.65%

Net Present Value (NPV) *301.609.52
•Assumes 3% yearly inflation on fuel costs 

"Incentives, per New (ersey С  lean Energy Program, are $100 per MBH

Over several decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicates a median service life (life 
until replacement) for HVAC related equipment that may be uaed as an estimate for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air unit has a median service life of 20 years. Therefore, if a make­
up air unit has been in service for more than 20 years, the owner may want to 
consider replacement, Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceases to function), but it will also 
maintain rated system efficiency, as efficiency tends to decrease with age.

All major equipment noted during CDM's on site audit is listed in Table 4.2-6 below, 
along with estimated current ages and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit is included.

TTRoiaowoAO

м яг<су .

ш ш а е

MR12C1F

lass—

д м а а .

Interior

Special
Service»
8peclal
Services
Special

Friedrich MR12C1F

Intimated
Age

(Y»«n»)>Manufacturer
Unit

location
Service

location

ШШ Nurse’»
Offloe

Model

Table 4.2-в  Bryant Elementary School HVAC Equipment Service U v e t

Estim ated
efficien cy

Unknown 

SEER 18 

SEER 1» 

SEER 18
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Table 4.2-4 Bryant Elementary School HVAC Equipment Service U v w  \ l

Description 

[Tag 101
Unit

location
Service

Location Manufacturer Model
Batimated
(Efficiency

Eatimatod
Age

(Yearaf
и Д

ACC

Roof-
Server
Room

Server
Room Davton

outdoor MAKA-024JAX; Indoor: 
MBHA- 14J00NUAA Unknown *7 2 0 |

20 1ACC Roof
Speech
Theraov Friedrich MR12Y1F 8EER 18 -5

ACC Other
Principal'»
Offloe Friedrich

outdoor: MR18V3E; indoor  ̂
MW18Y3E . Л -  11 - ..... -6 _  _ 2 o l

ACC Otter Main Office Friedrich
outdoor: MR24C3E; indoor: 
MW24C3E 8E€R  18 -6

-  i J

AHU Other
General
Building Trane MCCA012MAOOAOAOODOAAOO,., ~ao% 13 . - J o l

Boiler
Boiler
Room

Boiler
Room HB Smith M45L Mills Boiler -8 0 % >20

Boiler
Boiler
Roam

Boifer
Room HB Smith M48L Mill» poller . i: >20 ... .25 II

EF Roof Unknown PVC I " .  . . . ypknown

■

~7
— 1

EF

roof- lower,
above
dawroom Unknown PVC OX 98 IUnknown ~7 20 1

EF
R o o f-
Cafeterla Cafeteria PVC DX16B l^ n o w n -7 20 1

EF
R o o f-
Cafelerl» Cafeteria PVC DX9B Unknown -7 201

EF

» д н ......
Nurae'a
offloe

Nurae'a
Offloe PVC 0 X 7B Unknown -7

i
201

EF

Roof-
Nurae'a
offloe

Nuree'a
Office PVC D X7B ■■ : . ..... ~7 20 J

EF

Roof •
Nurae'a
offloe

Nuree'a
Office PVC DX7B Unknown ............. A

MAU
R o o f-
Cafeteria Cafeteria Trane RAUCC20EBM13D -7 0 * -7

i
20 ■

Pump
Boiler
Room Circulation Taco P83CZC-30^Q Unknown -7 2 0 J

Pump
Boiler
Room Circulation Taoo P63CZC-3020 Unknown -7 Ц

Pump
Boiler
Room Sumo Unknown unknown Unknown -5

Wall ACU Other
Nurae'a
Office Friedrich KS1BL10-^ Upl^nown -5 J i l

Wall AC Other

Room 1 5-
ChHd
TherapY Friedrich MR24Y3F Upknown *5 J5 J

Wall ACU Other Room 33 WhWoool Unknown *7 J W

Wall АС1/ CHbef Ш Whiitoeol A.CQ082XA0 *7 J!M
Wail ACU Other

teacher1»
Lounge GE Unknown Unknown oider

j J

COM 4-26



Section 4
Energy Conservation end Retrofit Measures

Many c la ss ro o m s  in the school utilize unit ventilators for heating. As facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age of the unit*. Those that are older than 15 
years should be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.

CDM also created an inventory of observed domestic water heaters. This will attempt 
to inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant replacement, as they are 
likely not operating at peak efficiency. This domestic water heater inventory may be 
s e e n  as Table 4.2-7 below,

Table 4.2-7 B ryan t EHmentary School Oomeetlc Water Heaters

Location Mike

Storage
Capacity
(Qallone) Model Number T y p e

Heating
Capacity C o t d t f M

Boiler Room 60 1PZ75 Electric 4500 W Good
Roof Access - 
room ad|acenl 
toCafetena... ...

Rudd
А х т * 8"

40 E LD 4 0-B Electric e o o o w Good

4.2.Э Eugene Field Administration Building 
A model of the Eugene Field Administration Building was created in eQuest to 
predict heating and cooling load» for the building. To calibrate this model, CDM used 
electricity and natural gas bill» from July, 2007 through December, 2009 and oil bills 
from November 2007 to December 2009. Figure 4.2-7 below compares actual montWy 
electricity usages, with those predicted by the eQuest model.

Figure 4.2-7: Eugene Field A dm lnU tr«tio* Building Electricity Usage

/ / у / / У  *

Month
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Local spikes in the summer could be attributed to summer session activities or 
increased occupancy due to administrative preparation for the next school year. 
Increased electrical usage in the winter is indicative of the greater heat load during 
the peak heating season as well as the heavy occupancy during these months.

Figure 47-8 below compares the school's actual monthly oil usage to model-predicted 
oil use. Actual oil usage accounts not only for the gallons of oil consumed per month, 
but also for the gallons of oil represented by the monthly natural gas consumption.

Figure 4 .2-8 ; Eugene Field A dm inistration Building O il U iage
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Currently the HVAC systems at the Eugene Field Administration Building are 
controlled independently, by room thermostats. It is recommended that a direct 
digital control (DDC) building management system (BMS) be implemented. A system 
like this would monitor and control all HVAC equipment, allowing maintenance staff 
to operate systems and adjust climate control in real time to maximize comfort, while 
minimizing unnecessary heating and cooling.

Typically implementation of a BMS will save the owner 5-15% of the energy devoted 
to HVAC. As all systems are currently independently monitored and controlled,
CDM conservatively estimates that implementing a DDC BMS will allow the building 
to save, on average, 10% of the energy being used for HVAC. Table 4.2-Й 
demonstrates the potential payback from such an implementation.

COM 4-28



Ermgy Canunrttlon end Retrain Measuret

T a b le  4 .2-8: Eugene Field Administration Building DDC BMS Payback

Predicted Annual Savings (G a lo n s Oil) 911

Annual Savings (OH) $2.095

Predicted Annual Savings (kW h) 10,212

Annual Savings (Electricity) $1,883

Total Annual Savings $3,777

Initial Capital Cost of Upgrade $21,456

Incentives*' $0

Coat of Upgrade $21,456

Arauisl Maintenance Coat Savings (A M C S ) $0

Simple Payback $.7

Lifetime Energy Savings (16 years)* $70,256.14

Annual Return on Investment (A R O l) 10.94%

Internal Rate of Return (IR R ) 18.44%

Net Present Value (N P V ) $33.554 74

’ A h u t o  3% y««rly inflation on oil and electricity ccuts 
" N o  Incentives found for thin upgrade

Currently, the heating system utilizes two (2) Smith Cast Iron Sectional boilers. Each 
boiler has a gross-output capacity of 1827 MBH. CDM conservatively estimates these 
boilers to be 80% efficient.

CDM recommends replacing these boilers with high-efficiency, natural gas-fired, 
condensing boilers. Based on the building model, and accounting for a 25% safety 
factor, CDM anticipates that two (2) 3,000 MBH output, high-efficiency condensing 
boilers should adequately heat the school.

Figure 4.2-9 compares current gas usage with predicted gas usage resulting from a 
switch to high-efficiency, condensing boilers. Condensing boilers are modeled with a 
full-load efficiency of -91,5% and return water temperature of 100°F.
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Figure 4.2-9: F.URene Field Administration Ы И Ц -  B e lk r  Upgrade -  Oil U iege
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Fiscal savings from such an upgrade are then identified 1л Table 4.2-9 below. Lifetime 
savings calculations for all ECRM's may be found in Appendix I. It's important to 
note that these are estimates bused on building models, and further investigation is 
warranted before pursuing boiler replacements.

Due to the improved automation and control within modern condensing boilers, their 
operation and maintenance cost* tend to be less than those of typical firetube boilers. 
CDM estimates a firetube boiler system will typically cost around $3,500 per year for 
regular preventative maintenance, whereas a condensing boiler system would cost 
around $2,000 per year. Therefore, replacing the existing boiler system with a 
condensing boiler system should result in an operation and maintenance cost savings 
of $1,500 per year.

Tabl* 4.2-9: Eugene Field Administration Building Boiler Upgrade Payback

Current Annual Oil Coat for Existing Boilers $20.945

Predicted Annual Gas Coat for Condensing 
Boiler*

$15,428

Total Annual Savings $5,517

Initial Capital Cost of Upgrade $104,127

Incentive»** $6,000

Cost of Upgrade $98,127

Simple Payback 14.0
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r if le  4.2-9: Eugene Field Administration Building Boiler Upgrade Payback

Lifetime Energy Savings (24 years)* $225.935.69

Annual Maintenance Cost Savings (A M C S ) *1,500

Annual Return on Investment (A R O l) 2 .9 8 %

Internal Rate of Return (IR R ) 7 .18 %

Net present Value (N P V ) $55,« 3 1 .30

‘ Assumes 3% yearly inflation on fuel ocuh 
"Incentive», pe« New Jersey Clean Energy Program, are $1.00 per M BH

Over several decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicates a median service life (life 
until replacement) for HVAC related equipment that may be used as an estimate for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air unit has a median service We of 20 years. Therefore, if a make­
up air unit has been in service for more than 20 years, the owner may want to 
consider replacement. Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceases to function), but it will aliio 
maintain rated system efficiency, as efficiency tends to decrease with age.

All ma)or equipment noted during CDM's on site audit is listed in Table 4.2-10 below, 
along with estimated current ages and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit is included.

Table 4.2-10 Eugene Flskl Administration Building HVAC Equipment Service Live»

Description 
[T «e  ID) Unit Location

Service
Location Manufacturer Model

Estim ated
Efficiency

ASSM M  
Estimated E n m c M  

Age U *  
(Y « « r i )  ,

ACC MseSnn Room Meetlno Room Friedrich
MW24C3EA4
R24CJIE SE,ER 18 -5 20

ACC Meeting room Meeting room York CA91-28E Unknown -7 20

ACC
Secretary's
Office

Secretary's
Offloe Friedrich

MW10C3&M
R18C3E SEER  18 *-5

ACC Suo^fintfndant S u  r i n d a n t Friedrich
MW30C3F/Mi
RSpCJF SEER 18 ~5

I “ _ 
jm

_ACC__ Assistant 
. Sgpertntendant

Assistant
Superintendent Friedrich

MW18C3E/M
R18C3E SEER 18 -6 z o

ACC_________
David eicofsk/s 
Office

David BlOTfsk/» 
Office Friedrich

MW24C3F/Mi
R2.493F SEER 18 45 jn

ACC Admin
Assistants

Admin
Assistants Friedrich

MW30C3F/M
R30C3F SEER 18 Д m

.A C C _
.Room 4A Room 4A Friedrich

MW19СЗЕУМ 
R18C3E S^E R  18 j »

.ACC________
Room^A Room 4A Friedrich

MW18C3E/M
R18C3E SEER 18 H5 20
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Tib i*  4.2-10 Eupane HeW AtTnlnlstrstlon Building HVAC Equipment Service Ll<««

Description

[Tte'Dl Unit Location
Service

Location Manufacturer Modal
Estimated
Efficiency

estimated
Age

(Years)

ACC

Christine
Flanagan's
Office

Christine
Flanagan's
Office Friedrich

MW12C1E/M
R12C1E SEER  18 -5

ACC

Ctiriatm*
Flanagan's
Offloe

Christine
Flanagan's
Office Friedrich

MW12C1E/M

5Шр---- SEER 18 -5

AC C

Christine
Flanagan's
Office

Christine
Flanagan's
Offica Friedrich

MW24C3E/M
R24C3E
MWJ4C3E/M
R24C3E

SEER  18

ACC Deldra's Office Deldre'» Office Friedrich SEER  18 -5

ACC Deidre's Office Detdres Offica Friedrich
Ш 12 С 1Е/М  
R12C1E 
MW18C3E/M 
R18C3I

SEER  18

ACC Deidre's Office Deldre'» Office Friedrich SEER 18 -5

ACC Deldra'» Office Deidre’s Friedrich
MW24C3F/M
R24C3F
MW24C3E/M
R24C3E
MWWC3E/M
R24C3E

SEER 18

ACC
Room 5- Staff 
Development

Room 8-

Room 5- Staff 
I Development

Friedrich SEER  18

ACC

ACC

Room 7- 
Special

%-

■ п 9 - Я  
Development Friedrich SEER 18

Service.. 
Room 7- 
Speclal 
Services

Room 7- 
Speclal 

ices
* S r .
Special
Services

Friedrich
MW24C3E/M

524E3I— SEER  18

-5

-5

ACC Friedrich
MW24C3E/M
R24C3E SEER  18

ACC

ACC

Room 7-

Services
Room 2 0 -
Tiansooitation

Room 7-
Speclal
Service» Friedrich
Room 2 0 - 
Transportatlon

MW24C3E/M 
R24C3E SEER 18

Friedrich
MW24C3E/M 
R* SEER  18

-5

ACC
Room 2 0- 
Trentportation

Room 2 0 - 
Transportation Friedrich

4C3E/M 
R24C3E 
MVV2<it3E/M 
R24C3E

SEER  18

ACC
R o o m iiT  
Transportation

Room 2 0 - 
Trantporftlon Friedrich SEER  18

ACC
Room 2 0-

itlonTwnagogai 
Room cm Office

SESSSt.-----

Room 20 
Transportation Friedrich

MW18V3F/M
R18Y3F
MW18Y3F/M
R18Y3F

SEER  18

ACC
Room 0# Oftoe 
SP*»« Friedrich SEER  18

ACC

ACC

Roof
Director»! 
Student»__

Unknown 
Director of 
Students

Unitary
Products
Group

Friedrich

FTFP060H06

MW12C1F/M 
R12C1F S EER  18

-7

ACC
Director of 
Students

П 1№ «(ЛГ , .1иивстог ОТ 
Student» Friedrich

M W iiCIF/M

__
MW24C3F/M

524S2E----

S EER  18

ACC Oasarocm 21 Classroom 21 Friedrich SEER  18 -5

Boiler Boiler Room Blda dl»t HB Smith 28А-Й -8 0 % >20

>20Boiler

MAU

Boiler Room Bldg diet HBSmHh 28A-8 -8 0 %

COM
Gym Gym Carrier/BaWor Unknown -8 0 %
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^  tiw * 4.2-10 Eugene Field Administration Builc

|
f

i
if

>m*nl Service Uvm

D#fCrfption 
fX»g ID] Unit location

Service
Location Manufacturer Modal

Estimated
Efficiency

Estimated 
A g « 

(Yearn)

ASHRME

Ufe

U 1 1

_MAU________
Gym Gym Carrier/Baldor Unknown -€0% -7 и

aniier Room Circulation Unknown
EVE146TTO
RS362AB Unknown ID

_Pun2£_
tailor Room Circulation Unknown

EVE146TTD
R5352AB Unknown -1 0 20Pump________

taller Room Circulation Unknown
EVE Н в Т Т О  
R5352AB Unknown -1 0 2 »pump ___—

poller Room Fuel oil Dayton 5K447C Unknown -1 0 fK|

Boiler R9om Fuel oil Dayton 5K447C Unknown r *^9 20

Boiler Room Circulation
Beil and 
Gossett HVC10 Unknown to

Wall ACU Faci^y Room Faculty Room Unknown Unknown IUnknown 10

Wall ACU Office (Gym) Office (Gym) G E AM010ABM1 Unknown -7 10

1

. 
I

Secretary's
Office

Secretary’»
Office Trane Unknown Unknown -7 10

Wall ACU
David Blcofsk/e 
Office

David Btcofe*/»
GE Unknown L/nknown -7

*r nr " " " " 

10

Wall ACU
Admin Admin

Assistants GE ARKi'JiDAM Unknown -7 10

Wall ACU
Outer Large 
Admlp

Outer uiitye 
Admin EMI Unknown ^finow n -7 10

Wall ACU Director's Office Director's Offloe GE Unknown Ifn known -7 10

Wall ACU Server Room Server Room GE Unkngwn Ufijmown '1 ° 10

Wall ACU Server Room Server Room GE Unknown Unfmown - i q 10

Wall ACU Ctesaroom 25 Classroom 26 GE Unknown Unknown '1 0 10

Wall ACU Ctoearoom 25 Classroom 25 Kenmore Unknown Unknown -1 0 Ю

WaJIACU Classroom 23 Classroom 23 Friedrich Unknown Unknown -1 0 10

.Wall A TI i Room 2 1A & 
21 В

Room 21 A 
21 В Unknown Unknown Unjffiown -1 0 10

-Wall Aci i
Room 2 1 A & 
21 В

Room 21 A it ^  
21 В Unknown Unknown.. Unjtnown -1 0 10

Many ctoturooms in the school utilize unit ventilator» for heating, As facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age of the unit». Those that are older than 15 
year» sh o u ld  be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.
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CDM also created an inventory of observed domestic water heaters. This will attempt 
to inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant replacement, as they are 
likely not operating at peak efficiency. This domestic water heater inventory may be 
seen as Table 4.2-11 below.

Secfloo 4
Energy Conservation and Retrofit Mea.su,,

Table 4.2-11 Eugene Field Administration Build lag Domestic Water Heaters

Location Make

Storage
Capacity
(Gallons) Model Number Typ e

Haallng
Capacity

ОЬбм
Cor̂

Boiler Room Rheam 80 41V50 G a s fired 40 MBH

4.2.4 Hawthorne Elementary School
A model of the Hawthorne Elementary School was created in eQuest to predict 
heating and cooling loads for the building. To calibrate this model, CDM used 
electricity and natural gas bills from July, 2007 through December, 2009. Figure 4.2-10 
below compares actual monthly electricity usages, with those predicted by Ifie eQuest 
model,

Figure 4 .2 -10 : Hswtborne F.lcm n ln ry  School F .ltctrlclly U u g c

I  .
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I  I  III i
■ i !

■  Actual

■  predicted

Month

Increased electrical usage in the winter is indicative of the greater heat load during 
the peak heating season as well a» the heavy occupancy during these monlhs

Figure 4.2-11 below compares the school's actual monthly natural gas usage to m od el- 

predicted natural gas use.
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Figure 4.2-11; Hawthorne Elementary School Natural Gat Usage

■ Actual

■  Predicted

S / s * * *  V ,
Month ^

Currently the HVAC systems at the Hawthorne Elementary School are controlled 
independently, by room thermostats. It is recommended that a direct digital control 
(DDC) building management system (BMS) be Implemented, A system like this 
would monitor and control all HVAC equipment, allowing maintenance staff to 
operate systems and adjust climate control in real time to maximize comfort while 
minimizing unnecessary heating and cooling.

Typically implementation of a BMS will save the owner 5-15% of the energy devoted 
to HVAC. As all systems are currently independently monitored and controlled,
CDM conservatively estimates that implementing a DDC BMS will allow the school to 
save, on average, 10% of the energy being used for HVAC, Table 4.2-12 demonstrates 
the potential payback from such an implementation.

Tab le  4.2-12: H aw thorn*  Elementary School DOC BMS Payback

Predicted Annual Savings (Therm s) 4.297

Annual Savings (Natural G a s) $5,371

Predicted Annual Savings (kW h) 13,276

Annual Savings (Electricity) $2,189

To t«l Annual Savings $7,580

Initial Capital Cost of Upgrade $42,684

Incentives" $0

Coat of Upgrade $42,664

A nnud Maintenance Coat Savings (A M C S ) $0

•Impla Payback $.6

L11»time Energy Savings (16 years)* $140,607.09

CDM

t
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Table 4.2-12: Hawthorn* Elementary School DOC BMS Payback

Annual Return on Investment (A R O l) 11.09%

Internal Rate of Return (IR R ) 18.62%

Net Present Value (N P V ) $67,512.33

"Assumes 3% yearly inflation on natural gas and electricity cost»
“ No Incentives found for this upgrade

Currently, the heating system utilizes two (2) Smith Cast Iron Sectional boilers. Each 
boiler has a gross-output capacity of 2289 MBH. CDM\corwervatively estimates these 
boilers to be 75% efficient.

CDM recommends replacing these boilers with high-efficiency, natural gas-fired, 
condensing boilers. Based on the building model, and accounting for a 25% safety 
factor, CDM has calculated a peak heating load of 2,400 MBH. CDM anticipates that 
two (2) 3,000 MBH output high-efficiency condensing boilers should adequately h eat 
the school. In this upgrade, the existing steam heating system would be retrofitted for 

hot water use. Steam traps would be replaced with hot water control valves, 
condensate piping would be scheduled for demolition, and new hot water return 
piping and insulation would be installed.

Figure 4.2-12 compares current gas usage with predicted g*s usage resulting from a 

switch to high-efficiency, condensing boilers, Condensing boilers are modeled with a 
full-load efficiency of ~92% and return water temperature of 100°F.

Figure 4,1-12: Hawthorne Eloaentary School -  Boiler Upgrade -  Natural Gai Usage

■Condensing
Boiler

■  Predicted

Month
Fiscal savings from such an upgrade are then identified in Table 4.2-13 below. 
Lifetime savings calculations for all ECRM's may be found in Appendix I. It's
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important to note that these are estimates based on building models, and further 
in v e s tig a tio n  is warranted before pursuing boiler replacements.

Due to the improved automation and control within modern condensing boilers, their 
operation and maintenance costs tend to be less than those of typical firetube boilers. 
CDM estimates a firetube boiler system will typically cost around $3,500 per year for 
regular preventative maintenance, whereas a condensing boiler system would cost 
around $2X100 per year. Therefore, replacing the existing boiler system with a 
condensing boiler system should result in an operation and maintenance cost savings 
of $1,500 per year.

s * c a » 4
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Table 4.2-13: Hawthorn* El»mentary School Boiler U pgrade Payback

Predicted Annual Savings (Therm s) 12.981

Total Annual Savings $16,238

initial Capital Cost of Upgrade $181,165

Incentives" $6.000

Coat o ( Upgrade $178,168

Simple Payback $.8

Lifetime Energy Saving* (24 years)* $586,048.01

Annuel Maintenance Co*t Savings (A M C S ) $1.600

Annuel Return on investment (A R O I) 6 8 6 %

Internal Rate of Return (IR R ) 11.46%

Net Present Value (N P V ) $228,620.39

•Assumes 3% yoirly inflation on natural ga» costs 
"Incentives, per New Jersey Clean Energy Program, «re $1,00 per M BH

Over sever#! decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicate* a median service life (life 
until replacement) for HVAC related equipment that тд у  be used as an estimate for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates, a make-up air unit has a median service life of 20 years, Therefore, if a make­
up air unit h«* been in service for more than 20 years, the owner may want to 
consider replacement. Not only w ill» replacement ensure minimal downtime 
between units (the unit is replaced before It ceases to function), but It will also 
maintain rated system efficiency, as efficiency tends to decrease with age.

All major equipment noted during CDM's on site audit is listed in Table 4,2-14 below, 
along with estimated current ages and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit is Included.
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Table 4.2-14 Hawthorne Elementary School HVAC Equipment Service Lives

Description
ГТ»Я10]

umt
Location

Service
Location Manufacturer Model

Estimated
Efficiency

ACC Root
Principal's
Office Friedrich MR24C3F S EER  18

ACC Root Server Closet Friedrich MR24C3F S EER  18

ACC RooT
Principal1»
Office Friedrich MR30C3F S EER  18

A C C Left Root Interior Trane RAUC020EPM13D Unknown

AHU Ltrarv Roof Interior Trane SACA-501-A Unknown >20

AHU
itar

Interior Trane 8ACA-501-A Unknown >20

AHU Roof Interior Unknown Unknown Unknown -15

AHU Roof Interior Unjgi°wn Unknown Unknown -15

Boiler
Boiler
Room Interior HB Smith Unknown -7 8 % -2 5

Boiler
Boiler
Room Interior HB Smith Unknown Z252L -25

EF

Roof PVC РХ1ЭВ Unknown

Roof interior £ & - 0X138 Unknown

EF

EF

EF

EF

EF

EF

EF

EF

EF

EF

EF

EF

EF

EF

Roof Interior PVC DX1«B Unknown

Roof Interior PVC DX10B Unknown

Roof Interior PVC DX7B Unknown

Roof Interior PVC DX7B Unknown

Cleseroom
Root Interior Unknown Unknown Unknown -20

-20
Classroom
Root Interior Unknown Unknown Unknown

Roof Restroom PVC О Ш В. Unknown

Roof Roetroom PVC_ DX16B Unknown

Roof Restroom £V£_ DX78_ Unknown

Roof Restroom PVC DX18B Unknown

Roof Cefeteria PVC DX18B Unknown

J5“ L Cefeteria PVC s m L Unknown

Roof Cafeteria PVC DX7B Unknown

Roof Cafeteria PVC CM10 Unknown
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0*сЛР"ог 
гтая 10]

Unit
U X » 4 » n

Service
Location

ги  e lem en ta ry S 

Manufacturer

ichool HVAC E q u ip  

Model

merit Service

Estimated
Efficiency

i U v m

Estimated
A8 a

(Yearn)

u m i
Е « а » и » л

U h n ta r a t .

___ -
Roof Cafeteria Trane

MCCA012BBG0 
АЮАО... Unknown . ■

"Bcier
Rnnm Circulation Emareon Рвзсгв-зо19 Unknown -t o »

j>um p(giU—

_Pum£j£^2L__
BCil«r
Rnnm С. Marathon DQJ 5вТ170533Э* 1 ■ ■ ... : : ' L . Я
Teeeher» 
Lounfl®.

Teachers
Lounqe J B L ---------------------- AVM24DCR1 ,,, u# l | S ... . .. ' 1 ».....

ул/а|| ACU
RDom 11 
Child Study

Room l i  
Child Study M - Unknown Unknown . _  .. I »

«Л/all APU
Nurse's
O/flC»

Nurse's
Office - .. - Unknown IUnknown -10 »

W alACU Room 14 Room 14 ,,SS - AVM18DAV1 Unknown -to 19

Many classrooms in the school utilize unit ventilators for heating. As facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age of the units. Those that »re older than 13 
yearn should be considered for replacement, as they are likely operating slj^ificantly 
below the equipment-rated efficiency.

It can be seen that several of the rooftop unite have either exceeded or are ctose to 
exceeding their ASHRAE expected service lives. Consequently, It can be assumed that 
these units are not performing at their rated efficiencies. The two Trane units on the 
library and media center roof are 5 ton units that are In need of immediate 
replacement. Table 4.2-15 demonstrates the anticipated combined savings resulting 
from upgrading to similarly sized modem unit*, with higher cooling and heating 
efficiencies.

с а м

Tab le  4.2-1 S: Hawthorn* Elementary School RTU Replacement Payback

Piedicted Annual Savings (therms) 268

Predicted Annual Saving* (kwh) 2096

Total Annual Saving* S M I

Initial Capital Cost of Upgrade *17,753

Incentives** *790

Cost of Upgrade *16,963

Simple Payback 14.8

Litetime Energy Saving* (J4  years)* *23,444.43

Annual Maintenance Co*t Savings (A M C S ) *0

* 3 9
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ТаЫе 4.2-14 Hawthorne Elementary School HVAC Equipment Service Live»

[TeflO) (Veer.)

ACC Roof Office Fnednch MR24C3F S E E R  1S

ACC Roof. Server Cloeet Fnednc* MR34C3F S^ER 18

ACC Root Office FUednch MR30C3F m i

ACC Left Rod interior Теме RAUCQ2Q6IM130 Unknown

AHU LOrery Roof Treee SACA-601-A Unknown

AHU
Computer 
Leb Root Interior Treee SACA-901-A Unknown

AHU Interior Unlnown Unknown Unknown

AHU Roof Interior Unsown Unknown Unknown

Boner Interior H i Smith Unknown -79%

Boiler Interior H B S m «h Unknown i l f i L

EF Rod

Rod

interior PVC 2X126.

mtenor JE5S- DX12L

Unknown

Unknown

Roof

Roof

interior PVC DX1I

PVC DX16B

Unknown

Unknown

Roof Interior PVC. DXTi Unknown -7

Roof Interior PVC. 0X71 Unknown

« о * Interior Unlrwwn Unknown

Roof. interior Unlnown Unknown Unknown

Roof Reetroom PVC o x u L Unknown

Rpof Reetroom ■£У St- DX15L

Reetroom PVC 0X71

Unknown

Unknown

Roof Reetroom PV£. 0X198. Unknown

Roof

R o o f _

Roo f

Cefetene pxii

Cefetene PV£ от.
Cefetene

Cefetene

o * lL

СМЮ

Unknown

Unknown

Unknown

Unknown
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iimM tsrvlc#

!I

BsliitisUH

Uvea

A M U I

l o e * w Location Usnufsctursr Modal IfflCfeOCy 0Tea*»

Cs*st*n« Т ф е
MCCAO12S0GO
A)OAO Unknown „  J * m

,p  1} Room Emsrson Р6ЭС»-*>1в._ J Unknown -10 20
Brier OculaOon Marathon DQJ66T1705333f Unknown _ : : •»
Taacnert 
Loono*

Teechers
------------ _AVM̂ 40CRJ_ . -10

R o o ^ lT -
ChW Study

Room 11 
СМИ Study ,9B j a a a s i  ........ Unknown -10 IS

^ u r iS r
ото * 9 1  . Unknown grfcnown -10 Щ

W rfACU Room 14 « L AVM180AV1 Unknown -10 m

Many da*srooms in the school utilize unit ventilators for heating. At facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age of the unit». Thoee that are older ttwn 13 
years should be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.

It can be seen that several of the rooftop units have either exceeded or are cloae to 
exceeding their ASHRAE expected service lives. Consequently. It can be assumed that 
these units are not performing at their rated efficiencies. The two Trane units on tie  
library end media center roof are 5 ton units that are In need of immediate 
replacement Table 4.2-15 demonstrates the anticipated combined savings resulting 
from upgrading to similarly sized modern u n it* with higher cooling and heating 
efficiencies

4-39

Table 4.2-15: Hawthorne Elementary School RTU Replacement Psybsck

Predicted Annual Savings (therms) 26S

Predicted Annual Sevinge (kwh) 2 m

Total Annual Savings $461

In te l Capital Coat of Upgrade $17.753

Incentives" $790

Coat of Upgrade $16.963

[•b»pie Peytoeck J4.S

1 Lifetime Energy Savings (24 years)* $23,444 43

[Annual Maintenance Coet Savmga (AMCS) $0
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Table 4.2-1 ft: Hawthorne elementary School RTU Replacement Payback

Annual Return on Investment (AROI) («0.15%)

Internal Rate of Return (IRR) (2.46%)

Not Present Value (NPV) ($1.09517)

1 3% yearly inflation on electricity coat*
"Incentive*. par New Jersey Smart Start Profram . 179/Ton

4
CDM also created an inventory Ы observed domestic water heater». This will attem pt 

to inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant replacement as they are 

likely not operating at peak efficiency ТЫ» domestic witer heater inventory may be 
seen a» Table 4 2-16 below.

Та bis 4.2-19 Mawtfiorne Elementary School Domestic Water Hooters

ОЬяа(Л
C o n ^Location

C a pa city
(Gallons) Model Number Type Capacity

Boiler Room Rhoem jiv e o o A _ J * * * , 4 6 0 0  kW

4.2.5 Lowell Elementary School
A model of the Lowell Elementary School wa» created in eQuest to predict hosting 
and cooling loads for the building- To calibrate this model CDM used electricity and 

natural gat bills from July, 2007 through December, 2009 and oil bills from November
2007 to December 2009. Figure 4.2-13 below compares actual monthly electricity 
usages, with those predicted by the eQuest model

Ftt*r* 44-13: Levs! Elementary Scfcsel DKtridty Гмцр

I
I

1

35000
30000
25000
20000
15000

ЮООО
5000 Intlll ■ Actual

■ Predict  ̂I

*

COM 4-40
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Local spikes in the summer could be attributed to summer session activities or 
increased occupancy due to preparation for the next school year. Increased electrical 
USSge |p the winter is indicative of the greater heat load during the peak heating 
season as well as the heavy occupancy during these months.

Figure 4.2-H below compares the school's actual monthly oil usage to model- 
predicted oil use. Actual oil usage accounts not only for the gallons of oil consumed 
per month, but also for the gallons of oil represented by the monthly natural gas
consumption.

Figure 4.2-14: |*»eU Klemeatary School Oil I'aage

8000

/// + S / / / /

Currently the HVAC systems at the Lowell Elementary School are controlled 
independently, by room thermostats. It is recommended that a direct digital control 
(DDC) building management system (BMS) be implemented. A system like this 
would monitor and control all HVAC equipment allowing maintenance staff to 
operate systems and adjust climate control in real time to maximize comfort while 
minimizing unnecessary heating and cooling.

Typically implementation of a BMS will save the owner 5-15% of the energy devoted 
to HVAC. As all systems are currently independently monitored and controlled,
CDM conservatively estimates that implementing a DDC BMS wiJl allow the school to 
**ve, on average, 10% of the energy being used for HVAC. Table 4.2-17 demonstrates 
the potential payback from such an implementation.
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ТаЫе 4.2-10: Lowafl Elementary School Boiler Upgrade Paybec*

Internal Rate of Return (IRR) 11.44%

Nat Present Value (NPV) $293.060.23
* As m  пае» 3% yeeriy infbtono an  fael coet*

-Incentives per New |егаеу Clean Energy Ргирш. are SI 00 per MBH

Over several decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicates a median service life (life 
until replacement) for HVAC related equipment that mby be used as an estimate for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air imit has a median service We of 20 years. Therefore, if a make­
up air unit has been In service for more than 20 years, the owner may want to 
consider replacement. Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceases to function), but it will also 
maintain rated system efficiency, as efficiency tends to decrease with age.

All major equipment noted during CDM's on site audit is listed in Table 42-19 below, 
along with estimated current ages and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit в  included.

Table 4.2-19 Lowell Bameotary School HVAC Equipment Service Lives

Description
[T»gi01

Unit Service
Location Manufacturer Model

Estimated
Eetlmeto

Aoe
(Veers)

e3

Л

ACC Grade.. ,.lL ,
Principal/Main
Offece Fnednch MR30C3E SEER 16 *5

ACC Grade
Princapel/main
office Friedrich MR30C3E SEER 16 -5

ACC Roof
Interior rooms 
(Special Ed)

International
Comfort
Products

ACS030A2C1
FBA030GC1

Unknown
-10

ACC Roof Library

Iniaicty
Products
Corps

CA5540VHD2
C8A046HB2 Unknown -10

ACC

Intercity
Products
Corps

CA5546VH02
C8A046HB2 Unknown -10

ACC Roof Server Closet fnedrdi
outdoor MR12C1F 
indoor MW12C1F SEER 16 -5 л ]

ACC Roof Computer Room

Jnteccty
Products
Corps

CA5636VH02
ЬА Unknown -10

ACC Roof Computer Room

rasrcly
Products
Corps

CA5536VHD2
СВА0Э6НВ2 Unknown -10 A

ACC _ jlo o f___ Irtarior room Medrich P-12 SEER 16 -6
j k

COM
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Many classrooms in the school utilize unit ventilators for heating. Aa facility 
personnel continue to service unit ventilator» throughout the building, they should 
note the condition and approximate age of the «nils. Thoee that are older than 15 
years should be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.

It may be seen that some air handling units haw  likely exceeded their ASHRAE 
expected service lives. CDM recommends replacing these units as soon aa financially 
feasible to ensure minimal downtime and mitigate increasing maintenance costs. 
However, CDM anticipates minimal energy savings from replacements as the units 
primarily utilize hot and chiBed water coils and therefore do not have rated 
efficiencies that may be improved.

CDM also created an Inventory of observed domestic water heaters. This will attempt 
to inlorm the ВОЕ Ы any water heaters that are in need of replacement. Equipment 
obeerved to be in poor or aging condition would warrant replacement as they are 
likely net operating at peak efficiency. This domestic water heater inventory may be 
seen as ТеЫе 4.2-20 below.

COM



ТаЫе 4.2-20 Lowell tlsuienlary School Domestic Watsr H slars

L a c * * * 1 Make

Storage
Capacity
(Gallons) Model Number Type

Heating
Capacity

OUsecveS
C o a M o »

AO 6 " » 40 oal FSG 40 242 Gas-irad 32 MBH Good

4.2.6 Teaneck High School
A model of II»  Teaneck High School was created in eQuest to predict heating and 
cooling load* for the building. To calibrate this model CDM used electricity and 
natural gas bilk from July, 2007 through December, 2009 and oil bills from January
2008 to December 2008. Figure 4.2-16 below compares actual monthly electricity 
usages, with those predicted by the eQuest model.

П м г г  4 J - I*  Trenrch Шф  School F.IsrttMty D m *

250000

MsMh

Local spikes in the summer could be attributed to summer session activities or 
increased oocupancy due to preparation for the next achool year. Increased electrical 
usage in the w irier is indicative of the greater heat load during the peak heating 
season as well as the heavy occupancy during these months

Figure 4.2-17 below compares actual o i  usage to model-predicted oil use. Actual oil 
usage accounts not only for the gaiftoos of oil consumed per month, but also for the 
gallons of oil represented by the monthly natural gas consumption. The boilers are 
dual-fuel and use either oil or natural gas depending on which fuel option is cheaper.
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In the existing system, the single stage absorption chiller is energized by steam from 
the boilers, which requires the boilers to run all year long. This results in a spike in oil 
usage in the summer norths. CDM seconunmds base loading the screw chillers m 
the summer months, so that the absorption chiller is only needed for peak condition*- 
The domestic hoi water load on the existing boilers can be segregated to a new 
condensing donees tic water healer to help accomplish this change. Table 4.2-21 
provides anticipated savings associated with the implementation of a separate 
domestic hot water heater. No maintenance cost savings weee considered for this 
measure.

ТаЫе 4.2-21: Tsansck Ht«h School DMW Hesftar Payback

Currant Annual Oil Cost for DHW load on 
existing boilers

$15.702

Predicted Annual Gas Coat tor separate DHW 
heater

$5725

Total Annual Savings $fj§77

Initial Capdal Coat of Upgrade $5.240
■------^ ---••Iim PMUVPI so

Cost of Upgrade $5.240

Simple Payteck M

Uattme Eatery Savings (94 yaorsT $343.471 86

Annual Maetfenence Coat Savings (AMCS) SO

Annuel Hetum on Investment (АЛО!) * 1 2 4 %
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Tabls 4.2-21: Teanecfc High School DHW Hestar Peybacfc

Internal Rats of Return (1RR) 10941%

Nst Present Veiu# (NPV) $227.233 40

'Л нитп 3% yttriy rAatum on furl cotШ 
"*No armtiw» wrrr noted far domntfc hoi w*rr Ъелш*

Currently, the dulled water, hot water, and domestic hot water circulation pumps are 
aet to provide a constant flow through their respective system s when in operation.
The Board expressed interest in variable speed control for the hot water circulation 
pumps. Varying the flow in the water systems to match building requirements can 
provide significant electricity saving*, as the pumps are no longer consistently 
running at full speed However, the decreased electricity is compensated by an 
tocrease in the oil load. Since the oil usage as a function of boiler run time, the сart 
iron, ft retube barters run at full capacity whenever they are running. Therefore, a 
variable frequency drive (VFD) on the waler circulation pumps causes the boiler to 
run longer and consume more fuel to meet the building's heating and ooolir^ needs. 
Table 4.2-22 provides anticipated savings associated with the implementation of 
variable speed drives for all pumps. CDM anticipates no maintenance cost savings 
associated with variable speed drives.

ТвЫ» 4 .2«22: Tsanach High Schsai Variabla Spaed Hot Wslar Pump

Predicted Annuel Savings (kWh) 173.640

Electnc*y-faiated Savings S27.SS1

Predicted Annuel Savings (OalOi) -3,522

Oil-related Savings -$11.729

Total Annual Savings $15.663

Initial Captal Coat of Upgrade $76.123
*------^ ---•••ncerwts $0
CoetofUpgceda $76.123
Cl— I. a — л--- .etmpif Г fyvWCR 4 J
L*attms Energy Savings (15 years)* $205.030 29

Annual Maintenance Coat Savings (AMCS) so
Annual Refcen an Investment (AROl) 14.17%

*n*sm* Rate of Return (IRR) 22-24%
Nat Praaant 4wkm (NPV) $154,685 40

•*— hm з г у х Щ ш ш ш ё *
**No tncmWvr* went noted for vuuM* «peed d rtv n  on hot water сксиЫют pumpe

COM
4-49



Over several decades, ASHRAE has compiled data pertaining to service lives of most 
HVAC related equipment. From this, ASHRAE indicates a asedian service life (life 
until replacement) for HVAC related equipment that may be used as an estiatale for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air unit has a median service life of 20 years. Therefore, If a  raakt- 
up air unit has been in service for mote than 20 years, «he owner may want to 
consider replacement. Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceaees to fraction), but it will also 
maintain rated system efficiency, as efficiency tends to decrease with age.

V
All major equipment noted during CDM*s on site audit is listed in Table 4,3-23 bdou 
along with estimated current agrs and ASHRA&expected service lives. It should be 
noted that only equipment that was observed at the time of the audit to included

Where equipment ages were not found on the equipment tags, they have betn 
estimated based on the unit appearance or approximate renovation dates. In some 
cases, service locations may have bem  estimated based on ana proximity. 
Additionally, in cases where a unit's manufacturer and/or model could not be 
determined due to an unreadable, faded, destroyed, or lost tag, manufacturer and 
model n u a to r information has been represented as 'unknown".

Tafcte 4.2*23 Taanacfc Hi§h School HVAC Iqu4p*wnt tarvtca Lhws

Daschpttort
(TaelOl

Una
Locstttti

Service
location Mwiufactuier Modsl

Estimated
Efficiency

Estsraa^
A«s

( f — n ) 1

Absorpfcon
ChMsr

Boiler
Room BU i o u t Trane

ABSC046AIR01A
AAHA8BAAAA0D
0
3011000011 Unknown -5 a

ACC Roof
Server
Closet FneOncti MR09C1* -SEER 10 -5 4

ACC Roof
Server
Closet Fnedm* MR09C1C -SEER 10 -5 a .

ACC
Main
О вса Man Office Fnednch

NR30C3F. Moor
-SEER 10 4

ACC
кпларв
Office

Pn ncapal 
Office Frieda*

NR24C3^. indoor 
evap MW24Y3F -SEER 10 *5 4

ACC

ОМш
Office •
1 at floor _

Nurses 
Office - 1st 
Soar Daiun FXMQ3«MVJU Unknown *-5 4

4ACC
TechnkJa 
it’s Room

Tec^nidan’s
Room Fried**

outdoor
MR30C3F indoor 
MW30C3F -SEER 10 -5

ACC
TechnWa 
n*t Room

Tectmician's
Room Friednch

outdoor:
МРЭ0СЭГ . indoor

_ - S E * R t| -0 J

ACU

Nurses
Office-
1st floor

Nuree's 
Office • let 
Seor Слпт У*** _____ ^JJmnown Л

*M IF W . SssS__ ****** ... Ijttlftg-------- i**22EL. Jttaesr.. -----
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4.2-O T i IH V A C I I Scrvic* Llv*«

(TaglDI
UnM

Efltooncy

EF
to

OrftoToilae f * S - 0X100* Unknown
g

g

g

}

1 

1 

1

4
i

2

1

]

1

1

1

1

1

1

i
J
J
I

M . *321 f v c . РХ108Я Unknown

J L .

f L .

1 L -

Unfcnpw» H 3 3 L Unknown

Dokno«i> Ш м м п wxRtat Unknown

-fl

-3P

-2D

Unknow w x g o L Unknown -2D

MAO

Art Rooms 
327 4 326
m i

Aft Rooms
327 A 325
a i i L  — l a s - 96СД11ВМК1А Unknown

* A'L
Room 140

f iC L . Ш L Unknown

MAU
Roam 110 
(Auk Qyw)
5o3*
Room

B4C611C РЛ1А Unknown

f C T . Is a e Ш М Ш - Unknown

i ’ "5  . s-isaeti-02 Unknown

Р ш у Roo™ O aiaton ЗУЕ»Т17Р9Я0А Unknown MP

.fanp-

J5 £ $ _

Room OwMton

" p y :
e & -

SVES6T17PiflDA Unknown

100ABF49

*£31

CralKon I B . 007-8F5 Unknown

Room CJH3106 Unknown - I f i -
Boiter
252S2L.
M a r

Croiaton CJH31SL Unknown

r m . FM501Q Unknown

Room Condmsor

Pimp

lest- FM8010 Unknown

Я вш ш

Т -л15

l e a - 92 Unknown

I f i t - 92 Unknown

lest. FM4005_ Unknown

f a ' i

Pump

I t s . FM400I Unknown

MUfcBBL 9075 Unknown

-IP

-IP

-IP

-IP

-IP

= « _

-*>

Room -  . V E f iB H L

J5s e _

■ Й С Т -

Стойкой
^ Ь т Г В К й э в А

Ь ш п ш ш

Unknown

Unknown

WZS62L

-10

-%P

-IP

f2 6 S L * 'W HTirS * J r .

4 4 2

-
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"  " Tafcto 4 2-23 Taaneok Н ф  *che<* HVAC Kquipme* 3endcaUvse

Locoton
Sorwc*

Manufacturer Model
Estimated
Efficiency

Ate
(Vaors)

;
i

i

BoS*
Room
Boiler

FurfO Marathon B1VN56T17324JP Unknown -10 2f

tp 7>

Room
3oH#f
Room CfCMMon

BfSlrxMPnos

BFShduOrtH

BF SB 151 -3/4 

BFSB151-3/4

Unknown

Unknown
— - з а , . , 

-10

*
2t

P£5
Boiler
Room Ctocvftafton BFS MuOrwt BFSB151-3/4 Unknown г.: . 29
Войег
Room Condsnoer BakJor 37027X33 Unknown -10 2 »

»
Boilar
Room Condonoer Baidor 37027X33 Unknown -10
Bailor
Room csaer Unknown Unknown Unknown -18 re
Bailor
Room ВШ ш Unknown Unknown Unknomn -IS a

jcpeerChaef
BoOsr
Office BkJy D u Durham PCWX100 IM P M -18

flooorOa^
Войог 
Omce bkly D si Dunham S ■■■!-- PCWX100 Unknown -18 23

-  — 
UN Press Вод РгмаВох OMark МЦМ0361 Unknown Unknown 13

Room 303 Room 303
fnQrioir*
Eiectroi*» Unknown tMvXMn -10 18

WfSACU
fodvscoi
Closet

t e c * * *
Unknown Unknown Unknown -18 18

VV̂ IACU
Admin
Oflteo AdnwOfftce Unknown Unknown Unknown -18 18

W*ACU
Science
Lob Боетсе Let Unknown Unknown Unknown -18 i f

Many classrooms in the school utilize unit ventilators for heating. As facility 
personnel continue to service unit ventilators throughout the building, they should 
note the condition and approximate age at the units. Those that are older than 15 
years should be considered for replacement, as they are likely operating significantly 
below the equipment-rated efficiency.

It can be teen that several of the rooftop units (RTU-1,2 ,3 ,4 , and 5) have either 
exceeded or are cloae to exceeding their ASHRAE expected service lives. 
Consequently, it can be assumed that these units are not performing at their rated 
efficiencies Unfortunately, CDM was unable to determine the capacity of many of 
tbese units because model numbers were not available. For modeling and coat 
eatimating purpose*, the two Urge Tfremhind units have been assumed to each be 300 
MBH models with a cooling capacity of 20 Ions. Table 4-2*34 demonstrates the 
anticipated combined savings resulting from upgrading to similarly sized modern 
“nib* with a cooling seasonal energy efficiency ratio (SEER) of 14 7  (COP ia 
approximately 37Ц , and heating annual tuei utilization efficiency (AFUE) of 9 4 4 V  
Due to the tncveaaed efficiency and enh*iced controls and capabilities of these unit*. 
^ У  typically otter a 49% energy savings «vev their predecessors.
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Table 4 X 2 4 : T e n e t»  Mgh School RTU Replacements Payback

Predated Annual Savings (tiers») 1336

Predicted Annual Swings flwrti) 12606

Tot* Annual Savings $1.460

M U  CapAtf Coet of Upgrade $1)0.006
. ----------. . .  _in e w w w S1.160

Cost of Upgrade К S126.646

Simple Payback Ш.1

Ufetvne Energy Savings (24 fears Г $119.11559

Annuel Maintenance Coet Savings (AMCS) SO

Annual Return on Investment (AROt) (-144%)

Internet Rate of Return (IRR) (-045%)

Net Preeent Value (NPV) (S46.226.14)

'Амиям 3% yearly inflation an «1•ctrtow con»
—Incentive*, per New У епеу Smart Start Program. $79/Ton

CDM also created an inventory Ы observed domestic ivafter heaters This will attempt 
to inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant replacement, as they are 
likely not operating at peak efficiency This domestic water heater inventory шал be 
seen as Table 4.2*25 below.

T * t e  4.7-25 Teanec* High School Domestic Water Masters

Location Make

Storage
Capacity
fOadons) Modal Number Type

Heating
Capacfty

Bcxler Room
n - . « ( . и , )вгаотого

\ u. Unknown
40A-15-3-103-N- 

AA Elect nc

4.2.7 Thomas Jefferson Middle School
A model of Thomas Jefferson Middfc School was created in eQuest to predict heating 
and cooling loads tor the building To calftmte this model, CDM used electricity and 
natural gas bills ftaoae July, 2007 through December, 2009 and oil bilb from November 
2007 to December 2009 Figure 4.2-1* below compares actual monthly electricity 
usages, with those predicted by the eQuest model.
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Local spikes in the summer could be attributed to summer session activities or 
increased occupancy due to preparation for the next school year. Increased electrical 
usage in the winter is indicative of the greater heat load during the peak heating 
season as well as the heavy occupancy durmg these months.

Figure 4.2-19 below compares the school's actual monthly oil usage to model- 
predicted oil use. Actual oil usage accounts not only for the gallons of oil consumed 
per month, but also for the gallons of oil represented by the monthly natural gas 
consumption

F ltp n  4.2-W: I hum » JcfTrrvM \1lddlr Sckeel Oil I f *

14000

12000

10000

woo

6000

4000

2000

» r .  
I

I l I I

/ / s  * * " / / / / /
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Currently, the heating system utilize» two (2) Smith Cast lion Sectional boilers Each 
er b a t« gross-output capacity of 5y6t8 MBH. CDM comervalivelv estimates the* 

boUere to be §0% efficient.

'■commends replacing these boders with high-effickncy, natural gas-tired. 
«*naing boilers. Baaed on the building model, and accounting for a 25% safety 

,f ctor' CDM has calculated a peak heating load of 6,700 MBH CDM anticipates that 
“ * * *  P )  \0Q0 MBH output, high-efficiency condensing boilers rfiould adequately 
^^•C hoot s

F*gure 4 ^ 2 0  compares current gas usage with predicted gas usage resulting from a 
to high-efficiency, condensing boilers. Condensing boilers are modeled with a 

-•«ad efficiency Ы -^t.5%  and return water temperature of 100*F.

Hfare 4 .1 .»  1 bom at M hnm  М Ш к Scho#l -  BolUr I «*г»4г - OH ttag»

12000

/ / / /

■ Сол4ап«п« 
BoHr

■ Pr«<SO^

Fiscal savings from such an upgrade are then identified in ТаЫе 4.2-26 below. 
Lifetim e savings calculations for all 6CRM 4 may be found in Appendix 1. It'* 
unP °rta n t to rote that theee are estimates baaed on building models, and further 
investigation U warranted before pursuing boiler replacements.

* * *  to the improved aetomation and control within modem condensing boiler* their 
°P eratiot\ and majnftrnam e coals tend to be less than those Ы typical firetube boiler* 

* * t i  mates a  fiietube boiler »y*tem w fl typically cost around *3,500 per year lor 
»*gular preventative maintenance, whereas a condensing boiler ff^ em  would cost 

$2,000 per year Therefore, replacing * *  exUttng b o t e  system with a
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Qgj^ieising boiler syslem should result in an operation and maintenance cost savings 
Ы Slr500 per yt**-

ТаЫе Themes Jeffareon MMdte School Boiler Upgrade Payback

Current Annuel Oi Cost for Eritlng Boiters $106.826

Predicted Annuel Gas Cost for Condennng
M ore

$00450

Total Annual Swings $47.107

Initial Cap** Cost of Upgrade $156.190

Incentives $9000

Cost of Upgrade $147.190

Simple Payback $.1

LrfstHT* Energy Savings (24 yearn Г $1.650.004.34

Annuel Maintenance Cost Savings (AMCS) $1J00

Annual M u m  on InvosOnent (AROI) 2090%

Intern* Rate of Return (IRR) 3504%

Net Present Value (NPV) r n n jm m
• Амипм* 3% **arty rtUbur» on to t  с о *  

per Nsw Jm ty d a ta  Enrrgy Ptafram. м*$1-CO per MBH

Over several decades, ASHRAE has com piled data pertaining to service lives of most 
HV AC related equipment From this, ASHRAE indicates a median service Me (life 
until replacement) tor HV AC related equipment that may be used aa an estimate for 
the useful life of HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air unit has a median service life of 20 years. Therefore, if a make­
up air unit has been an service for more than 20 years, the owner may want to 
consider replacement. Not only will a replacement ensure minimal downtime 
between units (the unit is replaced before it ceases to function), but it will also 
maintain rated system efficiency, as efficiency tends to decrease with age.

AD major equipment noted during CDM's on site audit is listed in Table 43-27 below, 
•long with estimated current ages and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit is included.

Where equipment ages were not found on tfie equipment tags, they have been 
estimated based on the unit appearance or approximate renovation dates. In some 
<****. service locations may have been estimated based on unit pioximity. 
Additionally, in cases where a unit's manufacturer and/or model could nrt be 
determined due to an unreadable, faded, destroyed, or lost tag, manufacturer and 
■tedel number information has been represented as "unknown".

4 4 7
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Table 4.2-27 Thomas Jtftanoa HMdto School HVAC Equipment Service Uv h

W aiACU h M s's  OSes
Nurse's
Office OE . » - -<-i кШ Пирдс Unknown -IQ

**1АСи Т^есПегЧЮипвш
Teacher*»

umfcnown jnkimen _ u^nown __ -10

W stACU
G-в Bassvent Comp 
Rm _ CompRm _ Of. ModO AM340AR1 Unknown -10

WaHACU
0-6 Beeeewnt Comp 
Rm

o 4

Comp Rm . _<* MQdSl AU240AR1 Unknown -10

WwHACU
0 4  Baaeewnt Cemp 
Rm

Q-6

Comp Rip . GE

V

Modal AM240AR1 Unknown -10

Kitchen 0*cs
kiuSSn
Office Л й Е  - Unfcno**i Unknown -10

Many classrooms in the school utilize unit ventilator! for heating. At facility 
personnel continue to service unit ventflators throughout the building, they rftoold 
note the condition and approximate agr of the units. Those that are older than 15 
years should be considered for replacement, as they are likely operating tlpificantfv 
below the equipment-rated efficiency

CDM also created an inventory af observed domestic water heaters. This wflf attempt 
to inform the BOE of any water beaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant sepiacement, as they are 
likely not operating at peak efficiency. TWs domestic water heater inventory may be 
seen as Table 42-28 below.

Table 4 i-2 8  Thomas JsBsrson Middle School Oomaetic Water Heatars

Location M *e

Storage
C fiaA y
(Gallons) Model Number Type

Meeting
Capacity

Boiler Room AOsnsth Unknown
Modal HW200M 

942 Electnc 199 MBH

4.2.8 Whittier Elementary School
A model of the Whittier Elementary School was created in eQuest to predict heating 
and cooling loads lor the building. To calibrate this model CDM used electricity and 
natural gas b ils  from July. 3007 through December, 3009 and oil bills from November 
2007 to December 2009. Figure 42-21 below compares actual monthly electricity 
usages, with thnte predicted by the «Quest model Historical monthly usages werr 
averaged lor each month observed over multiple yearn

CDS!
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Local spikes in the summer could be attributed to summer aesaion activities or 
increased occupancy due to preparation for the next school y e a r . Increased electrical 
asage in the winter is indicative of the grantor heat load during the peak heating 
season as weil as the heavy occupancy during these months.

Figure 4.2-22 below compares the school's actual monthly оЛ usage to model- 
predicted oil use. Actual oil usage accounts not only for the g allo n s of oil consumed 
per month, but also for the gallons of oil represented by the m onthly natural gas 
consumption.

r 4.2-22: VYMtlftrr I il«n ScfcMlOaUo

•000

7000
«000
5000
4000
3000
2000
1000

■ Actual

s y s s s s  * / / / / /
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Currently t ie  HV AC systems at the Whittier Elementary School are controlled 
independently, by room thermostats. H is recommended that a direct digital control 
(DDC) building management system (BMS) be implemented. A system like this 
would monitor and control all HVAC equipment, allowing maintenance staff to 
operate systems and adjust climate control in peal time to maximize comfort, while 
minimizing unnecessary heating and cooling.

Typically implementation of a BMS will save the owner 5-15% Ы the energy devoted 
Io HVAC. As all systems are currently independently monitored and controlled,
CDM conservatively estimates that implementing a DDC BMS will allow the school to 
save, on average, 1®% of the energy being used for HVAC. Table 4.2-29 demonstrate 
the potential payback from such an implementation.

Table *2 -2 9  Whittier Elementary School DOC BMS Payback

Predicted Annual Savings (Galons Ой) 3.122

Annual Sawigs (CM) $7.400

Predicted Annual Savings (kWh) 2 9*53

Annual Savings (Electricity) $3.343

Total Annual Savings $10.742

Initial Capital Coat of Upgrade $47,539
|n r , nHincenwws to

Cost of Upgrade $47,539

Annual Maintenance Cost Savings (AMCS) SO

Simple Peytoscfc 4 4

Lifetime Energy Savings (15 уме%Г $199.797XX)

Annual Return on Investment (AROI) 15.93%

Intern* Rote of Return (1RR) 2424%

Net Preeent Value (NPV) $109190346
м  W  yearly mfletoo*» on oil and electricity с я к  
**No Incweton found for this apgrsd*

Currently, the heating system utilizes two (2) Smith Cast Iron Sectional boilers. Each 
boiler has a groas-output capacity of 2Д36 MBH. CDM conservatively estimates the** 
boilers to be 80% efficient

CDM recommends replacing these boBers with high-effkiency, natural gas-fired, 
condensing boilers. Based on the building model, and accounting for a 25% safety 
factor, CDM anticipates that two (2) SjOOO M №  output, high-ef fkiency condensing 
boilers should adequately heat the school. In this upgrade, the existing steam heating 
system would be netaofittrd for hot water use Steam traps would be replaced with 
hot water control valves, condensate piping would be scheduled for demolition and 
new hot water return piping and insulation would be instaAed.

сои



I ШШШП4
Е п ш ф  О М М Й М  end R * n * t М м я ж м

Figure 4.2*23 compares current gas usage with predicted gas usage resulting from a 
fwitch to high-e^ftcienry, condensing boilers. Condensing boilers are modeled wi#i * 
fufl-load efficiency Ы -91.5% and return water temperature of IW°F

РКам 4 J-2 J: Wkinfcr I kmemt»n Stkmml - fetter I pfrMr - CM ( ta p
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1000
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Fiscal savings bom such an upgrade are then identified in Table 4.2-ЭОbelow 
Lifetime savings calculations for all ECRM's may be found in Appendix 1. It's 
important to note that these are estimates based on building models, and further 
Investigation it warranted before pursuing boiler replacements

Due to the improved automation and control within modern condensing boilers, tie ir 
operation and maintenance costa tend to be less than those Ы typical firetube boilers 
CDM estimates a finetube boiler system w il typically cost around $3,500 per year for 
tegular preventative maintenance, whereas a condensing boiler system would cost 
•round $2,000 per year. Therefore, replacing the existing Ьоёег system with a 
condensing boiler system should result in an operation and maintenance cost savings 
of $1,500 per year.

Table 4.2-30: Whittier Elementary School toiler Upgrade Payback

Currant Annual Ol Coat for Existing Boilers $73.906

Pradlclsd Annual Gas Coat lor Gondanaeifl 
QoHsri

$64.320

Total Annual Savings И  670

Wttal CapM Coal of Upgrade $222.990

ЪтшфняГ $6000

443
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TaMe 4.2-30 Whittier fleraentary School Baisr Upgrade Payback

Coat of Upgrade $216.990

B op le Payback 19.4

Ufstime Energy Savings (24 years)* $368.896 32

Annual Mentenance Coat la v ra s  (AMCS) $1.900

Annual M um  on Investment (AROI) 0.96%

Internal Rale of Return (IRR) 4.24%

Nat Present Value (NPV) $33.728 57
* Амиле» 3\ «warty mfUoon on had cwM 

~facmti v«. pcv New |rrarv C lm  Energy Prop— , ляг $1 00 per MBH

Over several decades, ASHRAE kas compiled data pertaining to service lives of most 
HVAC related equipment. From this* ASHRAE indicates a median service We (lile 
until replacement) for HVAC related equipment that яму be used as an estimate for 
the useful Hie Ы HVAC equipment currently in service. For example, ASHRAE 
indicates a make-up air unit has a median service li/e Ы 20 years. Therefore, Л a make­
up air unit has been in service for move than 20 years, fee owner may want to 
consider replacement. Not only w il a replacement ensure minimal downtime 
between uaits (the unit is replaoed before it ceases to function), but it will also 
maintain rated syslem efficiency, as sificiency tends to decrease with age

All major equipment noted during COM's on site audit is listed in ТаЫе 4 2-31 below, 
along with estimated current а д е  and ASHRAE-expected service lives. It should be 
noted that only equipment that was observed at the time of the audit to included

Talts 4.2-31 WMWer H sse K e y School HVAC M ^ i — t S e n * » Livee

Description
[ХщЮ]

UnM
Location

i
!

Manufacturer M aM
Estimated
Efficiency

Eattewtod
A#*

fTears)

ACC Roof Elevator
MRSlitWMM
Sfam

MU12NN. evap 
MS12NNDeak) 'У  H

-Ю

ACC Roof Classrooms Irene _ _ _
RAUCCiOEPTOJOAOD
OOOTOO Unknown - 7  _ _

ACC
Faculty
Courtyer*

U*K*Room 
n  Basement Fnednc* MR24C36-A ,U_H i8_ _5

ACC
Front
Entrance Маю ОШсе Fnednct» MR30C3F SEER 1$ •5

ACC
Prtndpef»
omce

PneapaTs

C P o #  x- Fne*** MR24C3F SEER 11

ACC Oher

Room 2 
Сотри»'

Fnedrtc*
mdoor MW12C1F 
outdoor MR12C1F SEER 14

Bcrter
BoAsr 
Room m m o m a r m 28А-1»

b o *.
Boasr

BMfiPei - 2HASW.W Г >2P___-

EF ■ЯШ .
N M ts

, U n t f " * . . . Unknown
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COM

Many classrooms in die school utilize unH ventilators for heating. A# facility 
Personnel continue fto service unit ventilators throughout the building, they should 
note the condition and approximate age at the units. Those that are older than 15 
year* should be considen*d for replacement as they are likely operating Mgnrficantly 
Wlow the equipment-ratted efficiency.



CDM alao created an inventory of observed domestic water healers Thi* will attempt 
to inform the BOE of any water heaters that are in need of replacement. Equipment 
observed to be in poor or aging condition would warrant replacement, a t they are 
likely not operating at peak efficiency. This domestic water heater inventory may t*> 
seen as Table 4.2-32 below.

Table 4 J-3 ?  Whittier Elementary School DomeeUc Water Heaters

Capacity
(Gallons) Model Number V T y p e Сересйу

50 4TV50 Qes-Firsd

AO 80 DVEMA917

40 M BH

15 nw

4.3 Alternative Energy Sources 
4.3.1 Photovoltaic Solar Energy System Overview 
I’hotovoltak (PV) cells convert energy in sunlight directly into electrical energy 
through the use of silicon semi conductors, diodes and collection grids. Several I*V 
cells are then linked together in a single frame of module to become a solar panel PY 
cells are able to convert the energy from the sun into electricity. The angle of 
inclination of the fV  cells, the amount of sunlight available, the orientation of the 
panels, the amount of physical space available and the efficiency of the individual 
panels are all factors that affect the amount of electricity that is generated.

Based on the estimated cumulative total available roof area, calculations determine 
that the installation of eleven systems with a total rating of approximately 1Э95 kW 
(dc) will be appropriate for the eight School District buildings-

As part of this eeergy audit a preliminary engineering foasibifity study of the sites 
outlined above to support solar generation facilities was completed consisting of the 
following tatfcs:

a. Site Visit by our engineers.

b. Satellite Image Analysis and Conceptual design and layout of the photovoltaic 
system

c. Design and construction cost estimates

d. Determine a preliminary design lor ttie size and energy production of the tolar 
system.

The total unobstructed available area of each section of the roof with southern 
exposure waa evaluated. It is important to note the following;



j .  The structural integrity of the roof* wm not confirmed during our sit* visit The 
municipal buildings may require tome degree of roofing work prior to the 
implementation Ы a  tolar system

2. In the case of the flat areas, the PV system sizing and kWh production was 
calculated assuming the installation of a crystalline module facing south direction 
(220 Degree Azimuth) and tilted approximately 20 degrees to allow better ram 
water shedding and snow melting- Please note that the kWh production as well as 
system size may differ significantly based on final pand t it  selected during
RFP and design phase.

3. Blended electric rates were used based on actual utility bills and were applied for 
the facilities

The following is * preliminary study cm 
the feasibility of installing PV solar 
systems at the eight School District 
buildings to generate a portion of each 
facility's electricity requirements Each 
system is designed to offset the electnc 
purchased from the local utility and not 
as a backup or emergency source of 
power.

In order to determine the best location 
for the installation of the PV solar system, 
a satellite image analysis and site 
walkthrough of the facilities was 
performed on February 9>11* As per the 
Scope of Work, only the facilities roofs w en  considered for PV installation.

Also, as pari of our assessment we investigated possible locations for electrical 
equipment that need to be installed such as combiner boxes, disconnect switches and 
DC to AC inverters. Consideration was also given to locations of interconnection 
between the solar system and building's electrical grid.

43 .1 .1  B en jam in  Franklin  M iddle School

The roof of the Benjajran Franklin Middle School is flat with very few obstructions 
such as exhaust fans, rooftop HVAC units, and electrical and gas piping There is a 
mammal amount of shading on the roof from adjacent foliage that would need to be 
•ddreseed during the design phase of the project. The structural integrity of the roof 
Wa* not confirmed afehough a visual inspection revealed no leaks or major defects.
The structural Integrity of the roof and the existence of a warranty shall be confirmed 
P1**1, to the implementation of a  PV system

The Project Team conducted both a facility waBuhrough and a satellite image analysis 
based on the estimated total available a m  we calculated the installation of a solar

■**e«n, rated at approximately Ю .Э kW (4c).
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Electrical Service
TWe interconnection point for the PV svstem will require a modification or 
replacement of the existing 800A, 3 Phase, 20BV service entrance equipment whevein 
the PV system feeder connections will have to be made «her the r a in  circuit breaker 
and protective relaying will also have to be implemented. Any connection point* 
would have to meet NEC and local utflity requirements. Further investigation and 
verification of existing electrical equipment won Id be required prior to 
implementation of a PV system.

4.3.1.2 Bryant E lem entary School V

The roof of the Bryant Elementary School is Aat with very few obstructions such as 
exhaust fans, rooftop HVAC units, and electrical and gas piping, There is a minimal 
amount of shading on the roof from adjacent foliage that would need to be addressed 
during the design phase of the project The structural integrity of the roof was not 
confirmed although a visual inspection revealed no leaks or major defects. The 
structural integrity of the roof and the existence of a warranty shall be confirmed 
prior to the implementation of a  PV system.

The Project Team conducted both a facility walkthrough and a satellite image analysis 
and based on the estimated total available area we calculated the installation of a solar 
system, rated at approximately 49 J  kW (dc).

E lectrical Service
The interconnection point for the PV system will require a modification or 
replacement of the existing 800A, 3 Phase, 208V service entrance equipment w h e w n  
the PV system feeder connections will have to be made after the main circuit breaker 
and protective relaying will also have to be implemented. Any connection points 
would have to meet NEC and local utflity requirements. Further investigation and 
verification of existing electrical equipment would be required prior to 
implementation of a PV system.

4 3 .1 3  Eugene Field  A dm inistration B uild ing  

The roof of the Eugene Field Administration Building is flat with very few 
obstructions such as exhaust fans, rooftop HVAC units, and electrical and gas piping 
There is a minimal amount of shading on the roof from adjacent foliage that would 
need to be addressed during the design phase of the project The structural integrity 
of the roof was not confirmed although a visual inspection revealed no leaks or major 
defects. The structural integrity of the roof and the existence of a warranty shall be 
confirmed prior to the implementation of a  PV system.

The Project Team conducted both a facility walkthrough and a satellite image analv4'4 
and based on the estimated total available area we calculated the installation of a solar 
system, rated at approximately 60.2 kW (dc).

E lectrical Service
The interconnection point for the PV system will require a m oderation or 
replacement of the existing 400A, 3 Pham. 20BV service entrance equipment where*'



pV sy stem  feeder connections will have to be made after the main circuit breaker, 
0 лЛ protective relaying will also have to be implemented. Any connection point» 
would have to meet NEC and local utility requirements. Further investigation and 
verification of existing electrical equipment would be required prior to 
im p lem en tation  of a PV system.

4J . I .4  Hawthorne Elementary School
The roof of the Hawthorne Elementary School is flat with very few obstructions such 
is  exhaust fans, rooftop HVAC units, and electrical and gas piping. There is a 
minimal «mount of shading on the roof from adjacent foliage that would need to be 
addressed during the design phase of the project The structural integrity of the roof 
was not confirmed akhough a visual inspection revealed no leaks or major delects. 
The structural integrity of the roof and the existence of a warranty shall be confirmed 
prior to the implementation of a PV system.

The Project Team conducted both a facility walkthrough and a satellite image analysis 
and based on the estmwrted total available area we calculated the installation of a solar 
system, rated at approximately 148.1 kW (dc)

Electrical Service
The interconnection point for the PV system will require a modification or 
replacement of the existing 800A, 3 Phase, 2U8V service entrance equipment wherein 
the PV system feeder connections will have to be made after the main circuit breaker, 
and protective relaying will also have to be implemented. Any connection points 
would have to meet NEC and local utility requirements. Further investigation and 
verification of existing electrical equipment would be required prior to 
implementation of a PV system.

4 3 .1 3  Lowell Elementary School

The roof of the Lowell Elementary School is flat with very few obstructions such as 
exhaust fans, rooftop HVAC units, and electrical and gas piping. There is a minimal 
aosount of shading on the roof from adjacent foliage that would need to be addressed 
during the design phase of the project The structural integrity of the roof was not 
confirmed although a visual inspection revealed no leaks or major detects. The 
tfructural integrity of tie  roof and the existence of a warranty shall be confirmed 
prior to the implementation of a PV system

The Project Team conducted both a facility walkthrough and a satellite image analysis 
•nd based on the estimated total available area we calculated the installation of a solar 
•ystem, rated at approximately 69.9 kW (dc).

Bectrical Service
The interconnection point for the PV system will require a modification or 
^placement ai the existing 800A, 3 Phase, 20BV service entrance equipment wherein 

PV system feeder connection* will have tobe made after the main circuit breaker, 
•ad protective relaying will also have to hr implemented Any connection potnts 
*ould have to meet NEC and local utftty srquirements Further investigation m l
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verification of existingelectrical equipment would be required p«*or to 
implementation of a PV system

4.3.1.6 Teaneck High School
The roof of the Teaneck High School m flat with numerous obstructions such aa 
exhaust fans, rooftop HVAC units, and electrical and gas piping. There is a minimal 
amount of shading cm the roof from adjacent foliage that would need to be a d d ress  
during the design phase of the project. The structural integrity of the roof was not 
confirmed although a visual inspection revealed no leaks or major defects. The 
structural integrity of the roof and the existence of a warranty shall be confirmed 
prior Io the implementation of a PV system.

The Project Team conducted both a facility walkthrough and a satellite image analysis 
and based on the estimated total available area we calculated the installation of a solar 
system, rated at approximately 277J  kW (dc).

Electrical Service
The interconnection point for the PV ay stem will require a modification or 
replacement of the existing 3000A, 3 Phase, 480V service entrance equipment wherein 
the PV system feeder connections will have to be made after the main circuit breaker 
and protective Haying will also have to be implemented. Any connection points 
would have to meet NEC and local utflity requirements. Further investigation and 
verification of existing electrical equipment would be required prior to 
implementation of a PV system.

43.1.7 Thomas Jefferson M iddle School
The roof of the Thomas Jefferson Middle School is flat with very few obstructions 
such as exhautf Cana, rooftop HVAC units, and electrical and gaa piping. There is a 
minimal amount of shading on the roof from adjacent foliage that would need to b e  

addressed during the design phase of the project. The structural integrity of then** 
was not confirmed although a visual inspection revealed no leaks or major defects 
The structural integrity of the roof and the existence of a warranty shall be confirmed 
prior to the implementation of a PV system

The Project Team conducted both a facility wait through and a satellite image analyse 
and based on the estimated total available area we cakulated the installation of a solar 
system, rated at approximately 549.5 kW (dc).

Electrical Service
The interconnection point for the PV system will require a modification or 
replacement of the existing 800A, 3 Phase, 20RV service entrance equipment w h e re in  

the PV system feeder connections will have to be made after the main circuit b re a k e r  

and protective relaying will alao have Io be implemented Any connection points 
would have to meet NEC and local utflity requirements Further investigation and 
verification of existing electrical equipment would be required poor to 
implementation of a PV system.

с о и
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The roof of the Whittier Elementary School is flat with very few obstructions such as 
exhaust fans, rooftop HVAC units, and eiectncaJ and gas piping. There is a minimal 
sasount of shading on the root from adjacent foliage that would need to be addressed 
during the design phase of the project The structural integrity of the roof was not 
confirmed although a visual inspection revealed no leaks or major delects. The 
itmctural integrity of fee roof and the existence of a warranty shall be confirmed 
prior to the implementation of a PV system

The Project Team conducted both a facility wafcthrough and a satellite image analysis 
and based on the estimated total available area we calculated the installation of a solar 
system rated at approximately 239.9 kW (dc)

Electrical Service
The interconnection point for fee PV system will require a modification or 
replacement of the existing 800A, 3 Hiase, 2000V service entrance equipment wherein 
fee PV system feeder connections will have to be made after tte  main circuit breaker, 
and protective relaying will also have to be implemented Any connection points 
would have to meet NEC and local utiity requirements. Further investigation and 
verification of existing electrical equipment would be required prior to 
implementation of a PV system.

43.1.9 Basis for Design and Calculations

The most common roof mounted system is referred to as a f  fixed tilt') system 
typically mounted to a metal rack that can be fixed at a specific angle There are also 
(“tracking systems") or movable along one or two axes to follow fee position of fee 
sun during the day. For a roof-mounted PV system, tracking systems are very rarely 
installed and are usually used for ground-mounted systems only, as they require 
toore complex rad s and higher maintenance costs. For the 'fixed" system, fee tilt is 
determined based on the following factors: geographical location, total targeted kWh 
production, seasonal electricity requirements and weather conditions such as wind. 
Ideally, the module tilt for Northern New Jersey should be 25-35 degrees with an 
azimuth as dose as possible to 180 (south); however, our experience has shown that 
PV systems are typically installed at a tilt of 20 degrees or lower in order to avoid any 
tosues with wind and to maximize total system size

The type of PV panels and equipment used to mount the system shall be determined 
based on the wind conditions ami structural integrity of the roof determined during 
fee design phase of the project. In general, penetration/ tie-down systems, non- 
Penetrating ballasted type systems, or a combination of the two should be considered.

Calculation of PV System Yield
An industry accepted software package, PV Watts was used to calculate projected 
annual electrical production of the crystalfine silicon PV system in its first year, as 
^■mmariaed in Table 4.3-1. The system was design to provide maximum kWh 
Production based am available roof space.

4.3.18 Whittier Elementary School

a
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S*.
Area
( W

kV#

I
!

!

Eat+------«
SREC

Energy
Savings

(2$

Annual 
Return On 
Investment 

(AROl)

Met
Present
Value
0 *V ) S iR’

Franklin 
MKttte School

26.$46 325.372 $50.107.3 $205.127 $1.866.213 4.20% $62.134

Bryant
Elementary 4.9762 60.976 $10.549 $36.442 $390.778 3.15% -$63.435

1
Eugene Field 

Administration 
Mkftng

6.02$ 73.637 $12.163 $46.550
V

$451.320 3.32% -$63.957
■>

2 09Ц

Elementary
•-i._iacnooi

14.$12 181.535 $29.963 $114446 $1,109,613 4 j06% $25.061 2 16%

Lowell
Elementary

School
6.994 65.712 $16.114 $64.036 $596.936 3j69% -$9.059 2 39%

Teaneck High 
School

27.77» 340.420 $54.127 $214.613 $2.005.114 4.27% $106.716 3 *8%
Tbomas

Jefferson
Q  _  L n - IM iaow  ocnooi

54.953 673.496 $119.663 $424.596 $4.441.022 4 j63% $632.029 •» 09%

Whftttor
Elementary

School
23.967 293 984 $49.096 $185.336 $1.616,724 430% $131.487 3 51%

*3% yearly Inf Utoun «а  electricity сой»

Total Coats
It should be noted that construction costs are only estimates based on historic data 
compiled from similar installations, and engineering opinion. Additional engineering 
and analysis is required to confirm the condition of the roofs, structural integrity of 
the roofs, the system type, sizing, costs and savings. Budget oasts assume existing 
roofs are structurally sound, do not need to be replaced, and can accommodate a solar 
system. For illustration purposes, a draft financial analysis pro forma is attached 
outlining all project costs and revenues.

tai^in^wf# wpiniOn Of ■•Vwe#*w
Coat 119.682.606

As stated above the estimated inatalation costs are based on significant experience* 
with the pricing of solar installations in New Jersey, and are intended to provide the 
District with a reafcshc budget cost. A typical solar instalation can vary in cost from 
$7.00 - $10.00 per watt depending on siae, complexity of the system, labor rates, etc 
Approximately 6#-7D% of that number is material coats while the balance is labor, 
engineering, etc. Like any installation, certain conditions can affect a price upward or 
downward For purposes of this analysis the estimated tnsta letimi cost does not 
include any roofing or structural work which may be required to maintain warranties

4*72
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or for additional structural support. We have included a budget of $9/watt for the 
polar system installation with an additional estimated budget of $100/100 for potential 
electric service w ort

Refer to Section 7 for discussion on Solar Renewable Energy Certificates and other 
financing options for solar projects. The financial model in Appendix E provides an 
annual forecast illustration of project revenues and costs for 25 years.

43 .2  Wind Power Generation
On-site wind power generation typically utilize* a form of turbine, which is rotated 
with the flow of wind across it  this rotational force powers a generator, producing 
DC electricity. The DC electricity is then converted into AC electricity, which can be 
used for commercial power, or can 
overall electric demand. The size 
of the turbine is proportional to 
the amount of wind and 
concurrently the amount of 
energy it can produce.

CDM has determined that it is 
feasible for the Teaneck School 
District to install wind turbine 
energy systems at 8 of its sites.
This is primarily due to 1.3 year 
payback for averaged wind 
speeds. There are many other 
incentives that could possibly 
provide additional funding which would reduce the payback period further, and 
possibly eliminate the cost of the turbine installation completely.

Because the School District does not have a large area for installation of a larger wind 
turbine at any of the 8 locations surveyed for the audit a small 25kW wind turbine 
was chosen. A turbine of this size could be installed in most locations. Depending on 
area available, and funding, the School District may choose Io install more than 1 
wind turbine on the premises.

Utilizing the NASA Surface Meteorology wind mapping tool, it was determined that 
the local average wind speeds for Teaneck, N) ranged from 9.01 mph to 13Д2 mph, or 
4.03 m/s to 4.5rn/s at 20 meters above the ground. In general, around 7 mph of 
average wind speed, as determined over the course of a year, is necessary to "fuel" 
the turbine. These values fall within the range of feasibility for installation of a new 
wind turbine system.

For the purposes of Ihis feasibility analysis. CDM chose a 15kW Wind Energy 
Solutions (WBS) Tulipo wind turbine. This turbine size is used most often for small 
commercial applications. Power Curve dais was determined through the use of the 
product specification sheets on vendor websites Actual turbine else, height location, 

‘ manufacturer should be determined upon design of a wind turbine system.
4-7Э



ffecion 4
Enmgy Commmrnm and ГШ го » ц тшиг99

The estimated wind speed data, associated wind probability distribution function 
(weibull value), turbulence losses, and other relevant data were then incorporated 
into Wind Cad to estimate the annual output tor the wind turbine. Refer to Appendix 
| for Wind Cad Modeling

In order to determine simple payback analyse of the proposed wind turbine, CDM 
used the industry standard of S3-S8/W to compute total coal of the wind turbine For 
this analysis, CDM used $7/W. This figure includes Overhead к  Profit values. By 
installing the proposed wind turbine, #%e BOE will offset between $282.3 and $736 per 
year in utility costs per facility based on the minimum and maximum average local 
wind speeds, kv addition. Renewable Energy Credits (RECs) are obtainable for 
renewable power and incentives are available through the Renewable Energy 
incentive Program (REIP), refer to Section 7 for a more in depth explanation.

This simple payback calculation takes into account the incentive provided for wind 
turbines through the REIP program. For the first 16,000 kWh of production, the 
incentive is $320/kWh For production between 16,000 kWh -  750000 kWh the REIP 
program incentive is$050/kWh. CDM used this incentive as an upfront deduction 
from the Engineer's Opinion of Probable Co*. In addition, in order to benefit from 
the REIP incentive, the BOE must purchase a wind turbine on the approved NJ Clean 
Energy list. CDM chose the WES Tulipo wind turbine for this analysis as it is 
approved by the NJ Clean Energy program and is the appropriate яле for smaller 
commercial installations and the limited area available on tfv site. Refer to the NJ 
Clean Energy website for more information.

Table 4.3-3 includes a simple payback analysis for the installation Ы one wind turbine 
energy' system Refer to Appendix К for a more detailed wind turbine financing
spreadsheet, including utility cost avoidance and REC s.

ТаЫе 4.1-3: Simple Payback Analysts for Wind Turbiue Energy System

Parameter

W ed Turbine 
(Minimum Site 

Wind Speed -  9.01 
mph)

Wind Turbine 
(Meclmum Site 
VYtod Ipsad -  

11 02 eiph)

Wind Turbine j 
(Average S«  
Wind Sprrd-

I f l J m p N l

Engineer's 0(*ёоп of Probable 
Coat $21.806 $21.805 $21895 J

Renewable Energy Incentive 
Program** -$12,214 -$21.895 420.304

Total Coat $9.681 $0 $1.591 ^

1" Year Reduction 3.817 kWh 8,316 kWh
Annual Estimated Electric Savings $643.2 $1.401.2 11.06* .L

Annual Estimated REC Revenue m $208 $159 _

Project Simple Peyteecfc l i t  У е м SYeers u  » • *" .

Annual Return On bweelment 
( * * » ) 3S6% 0 74 .IS*
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Tatfe 4.3-3: SI mpia Pityback Analysis for Wind Terbtne Energy System

Parameter
Wind Turbine 
(Minimum Site 

Wled Speed -  9.01 
mph)

Wind Turbine 
(Maximum Site 
Wind Speed -  

13.02 mph)

Wind Tertfcae 
(A«eregeSfte 
Wind Speed-

lifetime Enwgy Savings (15 
y ears)"

123.827 2 $61.907 $39 SOtS

Internal Rata of Return (IRR) 782% 0 6020%

Net Present Value (NPV) $6.625 7 $36.4635 $35*6024

•Rrfrr to Appendu j for Wind Cad Modeling
~REIP incentive la calculated for only the firat year and ie applied aa a deduction

Based on the simple payback model, summarized in Table 4.3-3, it would benefit fee 
School District to further investigate the installation of a wind energy system for all К 
sites This is primarily based on the initial upfront capital investment required for a 
wind turbine energy system installation and the 1.3 year average wind speed payback 
period

It should be noted that CDM used only REC values, utility cost avoidance factors, and 
the REIP incentive in determining simple payback periods. As stated above, other 
incentives and financial programs such as Power Purchase Agreements are available 
to help finance this installation. For example, if a Power Purchase Agreement is 
completed, the private company financing the project would benefit from the Ю\ tax 
credit. Other incentives such as CREB's and first year usage incentives could be 
available to the School District in lowering the payback period. Refer to 
www.d*ireusa.orx for an extensive listing of possible incentives for the New Jersey 
area.

It should also be noted feat the wind turbine represented above is for feasibility 
purposes only. If the BOE decides to install a wind turbine, different mounting 
heights, turbine sizes, and manufacturers should be considered. In addition, permit* 
may be required for installation according to local zoning laws. The FAA must also 
be notified in order to give clearance for the tower, and for installation of aviation 
safety lights if necessary.

43.3 Ground Source Heat Pumps
Geothermal systems utilize the constant temperature of the earth throughout the year 
(at depths from 5 ft. to 1,000 ft. the earth temperature remains at 53 deg F) as the 
primary source of energy for the heating/cooling and domestic hot water production 
Additionally, since the earth is maintained at a constant temperature from heat 
absorbed from the sun this energy is considered a "renewable resource," and 
therefore la not as reliant on existing supplies of fossil fuels

Even though this application requires significantly higher up-front coats, it has several 
advantages over conventional HVAC systems such as substantially lower operating 
*nd maintenance costs The life span of the system is longer than conventional heating 

-^ ^ ^ *n d  cooling systems. Most loop fields are warranted for 25 to 50 years and are
4-7S
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expected to last at least 50 to 100 yean. However H is important to note that 
geothermal systems are more difficult to install in existing facilities and require higher 
capital coat due to having to complete significant infrastructure changes. Therefore, 
installation of a geothermal system is not recommended at any of the Teaneck BOE 
facilities at this point

4.4 Additional Measures
As discutaed in Section 2, it may be possible to reduce the plug load of the buildings 
even further with the implementation of smart stripe and energy *tar appliances 
Smart Stripe save energy by electronically unplugging all of the devices that are 
plugged into the "Automatically Switched outlets* when the device plugged into the 
control outlet if turned off. It is important to note that CDM is not suggesting that 
computers be plugged into the automatically switched off outlets, as there would be 
potential for the computers to be shut off mid operation. There are a vast amount of 
computer peripherals that are typically left on after a computer is shut off, including 
monitors, scanners, printers and DSL/Cable modems. These peripherals can be 
plugged into the automatic outlets.

A standard Smart Strip has one 'control' outlet, six (6) outlets that are automatically 
switched off when the control device is and three (3) outlets that are always hot. An 
example of how the BOE can implement the use of Smart Stripe within appropriate 
computer stations at the Teaneck High School Library is to plug a computer into the 
control outlet, five (5) monitors and a personal printer (8 W in standby mode) into the 
automatic outlets and three (3) computers into the always hot outlets. An LCD 
monitor can use up to 34W; in standby mode the monitor utilizes 1 -  2W. A CRT 
monitor typically utilizes around 75W. The following table 4.5-1 summarizes the 
payback of a Smart Strip, assuming 5 LCD monitors and 1 printer are automatically 
powered down that would otherwise been left on 8 hours/day and in standby mode 
16 hours/day, 5 days/week for 9 months.

SecSon 4
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Table 4.4-1: Simple Payback

Smart Strip Classroom Application Example

Predicted Annual Savings -  5 LCD топйога, 1 
printer (kWH)

611

Total Annual Savtags $97
Initial Capital Coet $40

- » - BaiitiauL 1 .......11111э и лр ю  riy u a c n  (m o m n ij 8 4
Lifetime Energy Savings (16 years) $1.604
Nat Present Value (NPV) $1.462

'Aggregate Coat Ы i  l$*9/kWh taken ftwn thr Teaneck High School

The following Table 4.4-2 summarizes other applications for the Smart Strip that may 
be applicable throughout the buildings:

COM



Enmrgy Conmrvabon лп д fi

Control Outlet •witched Outlets

Computer Monitors, printers, scanners, lamps

TV VCR. DVD player, cable box

Lamp Stereo, space heater

The BOE should continue to implement Energy Star appliances. This is recommended 
on an 'as-needed' basis.

In addition to replacing old appliances with Energy Star appliances, the following two 
maintenance procedures can work to save the energy consumed by the refrigerator* 
One is cleaning dirty condenser colls, twice a year. A refrigerator's condenser coils 
and cooling fins are located either under the unit behind a pille in the front or on the 
back of the appliance. The coils can be cleaned with a brush or vacuum cleaner hose 
The second source of wasted energy associated with a refrigerator is the door seal. 
Realigning the door or replacing a no longer airtight door seal will work to improve 
energy efficiency.

It may also be considered that the 'Vending Misers' be purchased and utilized for 
vending machines throughout the schools. A 'Vending Miser' powers down a 
vending machine when the surrounding area is unoccupied and automatically 
repowers when the area is occupied, utilizing an infrared sensor. Similarly to 
occupancy sensors on lighting fixtures; however, the vending miser also monitors the 
ambient temperature while the vending machine is powered down and uses this as 
sort of an internal thermostat to power up the machine and ensure that the drinks 
remain cold. The implementation of a 'Vending Miser' also reduces maintenance costs 
and extends the life of the machine, by reducing the number of compressor cycles. A 
'Vending Miser' is a $180 investment, but has been found to reduce power 
consumption of a cold drink vending machine by an average of 46%.
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Evaluation of Energy Purchasing and 
Procurement Strategies
5.1 Energy Deregulation
In 1999, New Jersey Stale Legislature passed the Electric Discount !c Energy 
Competition Act (EDGCA) to restructure the electric power industry in New Jersey 
This law and the deregulation of the market allowed all consumers to shop for their 
electric supplier. The intent was to create a competitive market for electrical energy 
supply. As a result utilities were allowed to charge Cost of Service and customers 
were given the ability to choose a third party supplier. Energy deregulation in New 
Jersey increased the energy buyers' options by separating the function of electricity 
distribution from that of electricity supply.

To sell electric generation service in New Jersey, electric power suppliers must be 
licensed by the New Jersey Board of Public Utilities (NJ BPU). They must also be 
registered with the local public utility (PSE6G) to sell electric service in that utility's 
service areas. The following suppliers are licensed with the NJ BPU and are registered 
to sell electric service in the PSEJcG service territory:

a Amerada Hess Corp
a BOC Energy Services
a Con Edison Solutions, Inc.
a Constellation New Energy, Inc.
a Direct Energy, LLC.
a First Energy Solutions Соф.
a Glacial Energy
a Integrys Energy Service
a Liberty Power
a Pepco Energy Services, Inc.
a PP4L Energy Plus, LLC
a Reliant Energy Solutions East LLC 
a Sempra Energy Solutions 
a South Jersey Energy 
a Strategic Energy LLC 
a Suez Energy Resources NA, Inc 
a UGI Energy Services

Aa noted in Section 3, the Board is currently benefiting from the deregulation of the 
market and is utilizing South Jersey Energy as their third party supplier. It could 
possibly benefit the Board to obtain price quotes from other third party suppliers

Section 5



5.2 Demand Response Program
A Demand Response Program is another opportunity for energy cost savings.
Demand Response is a program through which a business can make money on 
reducing their electricity use when wholesale electricity prices are high or when 
heavy demand causes instability on the electric grid, which can result in voltage 
fluctuations or grid failure. Demand Response is an energy management program 
that compensates the participant for reducing their energy consumption at critical 
times. Demand Response is a highly efficient and cost efficient means of reducing the 
potential for electrical grid failure and price volatility and is one of the best solutions 
to the Mid-Atlantic region's current energy challenges.

The program provides at least two hours advance notice before curtailment is 
required. There is typically one event a year that lasts about three hours, and since 
this happens only in summer months, when demand for electricity is at its highest it 
may better facilitate the District's involvement. This as a result of summer occupancy 
requirements, although, energy curtailment in discretionary.

Participation in Demand Response is generally done through companies known as 
Curtailment Service Providers, or CSPs, who are members of Pennsylvania New 
Jersey Maryland (PJM) Interconnection. There is no cost to enroll in the program and 
participation is voluntary, for instance, you can choose when you want to participate. 
In most cases, there is no penalty for declining to reduce your electricity use when 
you're asked to do so. The event is managed remotely by notifying your staff of the 
curtailment request and then enacting curtailment through your Building 
Management System.

CSPs will share in a percentage of your savings, which may differ among various 
CSPs, since there may be costs associated with the hardware and /or software 
required for participation, so it is recommended that a number of CSPs be contacted 
to review their offers.

EvwkieOon at Enarqy Purctmetng and Procurwnonf A t c t o n



Ranking of Energy Conservation and 
Retrofit Measures (ECRM)
6.1 ECRMs
The main objective of this energy audit it to identify potential Energy Conservation 
and Retrofit Measures and to determine whether or not the identified ECRM's are 
economically feasible to warrant the cost for planning and implementation of each 
measure. Economic feasibility of each identified measure was evaluated through a 
simple payback analysis. The simple payback analysis consists of establishing the 
Engineer's Opinion of Probabie Construction Cost estimates; OfcM cost savings 
estimates, projected annual energy savings estimates and the potential value of New 
jersey Clean Energy Rebates or Renewable Energy Credits, if applicable. The simple 
payback period is then determined as the amount of time (years) until the energy 
savings associated with each measure amounts to the capital investment cost.

As discussed in Section 3, aggregate unit costs for electrical energy delivery and 
usage, natural gas delivery and usage, and oil delivery and usage, which accounts for 
all demand and tariff charges at each complex, was determined and utilized in the 
simple payback analyses.

In general, ECRMs having a payback period of 20 years or less have been 
recommended and only those recommended ECRMs within Section 4 of the report 
have been ranked for possible implementation. The most attractive rankings are thost- 
with the lowest simple payback period.

Ranking of ECRMs has been broken down into the following categories:

• Lighting Systems 

m HVAC Systems 

■ Solar 

a Wind

6.1.1 Lighting Systems
Table 6.1-1 includes the recommended ECRMs to provide energy savings for all 
building lighting systems, which include the installation of energy-efficient 
luminaires and occupancy sensors. A detailed discussion on building lighting 
systems is presented in Section 4.1.

Section 6
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Me 6.1-1
Uflhtlnfl Sysitam Retrofits

Opinion of Trtial
Annuel В*мр*е

DmKaklarrooaoia
Coat

W ^Ŵ ^B
Savings1 (▼ •M l

~ Teenecfc High School • Prose 
Box >107.8 so $107.6 >7802 1 4

Bcyent Elementary School >119,549 >23.230 $96.319 $18.2014 U

WhHttef Elementary School >116,162.9 $7.660 >108.502 9 >18.477.9 U
С upans Fltld  AdmlntstraOon 

Bulldlno >60.2715 $4.125 >56.1465 $8.666.7 U

Teaneck High School >154.753 3 $11,650 >142,9033 $21.750 8 u

Banjamin Franklin Middle 
School >411.963.7 $21.136 >390.8187 $52.5459 M

Thomas Jefferson M.ddi# 
School >229.0383 $15,736 >213.303 3 $27.669 1 T J

Lowell Elementary School >77.9968 $3.710 >74,2864 $8.355 u
Hawthorne Elamantary School >106,470.2 >4 365 >103.835 2 $11216 • 3

1. 'Total Coat' takr* into account any applicable
2. 'Annual Fiacal Saving»' takes into account maintenance coats savings

6.1.2 HVAC Systems
Table 6.1-2 includes the recommended ECRM to provide energy savings for buikimg 
HVAC systems, most of which provide a simple payback of less than 20 years. A 
detailed discussion on building HVAC systems is presented in Section 4.2.

-■ « " IW iF f in U

High School

Jin

Table 6.1-2

PWHeeter

Boiler

_ C o jL
$6.240

$104,127

1186,190

Н У* С 8 д ^  Upgrades

SO
>6.000
19 000

Total

S S S L .
>6.240

>96,127

>147,190

Annual

19,977

>33,637

>46,667
Л .

1.1
f School DOC BMS >40,915 >0 >40,915 >11,347 1Л

r School 
t School

РОС BMS >47,539 Ю $10.74?

J £ S - J Z S J 2 L JSL 176.123 $15.86$

p p c b m s $42.584 J L $7.580

p o c b m s JUJSSl. JL $21.488 $3.777

BgCBM8 $40.828

$181,168
■■JS. .
* ■ « »

$40.828

$179.185

$7.109

$20.871

Л .

J£_
JL.
J±.
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i i f | a  — ■iiiam• ••WiilQfffw СIwfTlwfiiMГу vCnvUI Boiler $181,165 $6.000 $179.165 • 9
towsII Elementary School Bdlar *222,990 ' -K  .V._. $21,671 9 9

Eugene Field Administration 
Building BoSer $104.127 M .000 $98.127 $7.017 — 14.0

Whittier Elementary School BO I O' $222.990 j - $216.990 •11.170 19 4 ^
УмиЙкАМА С 1̂ ямa |*i Q/»4*1 AHU $17,753 $790 H U B $681 249

^--------a- ytjAiM Ofcn ntgn tcnooi ah u  , *130,00* | 3 JM $126,648 J V *  . 16.7
1. То Ы  Coaf t a l^  into arrmmt any applicable rrbttrv

2  'Annual Fiacal Saving»' takca into account maintenance coat» tarings.

6.13 Solar Energy
Implementation of new solar energy system* have been evaluated to determine the 
economic feasibility for furnishing and installing such systems for eight buildings for 
the Teaneck School District. Based on the simple payback modeling performed, it 
would benefit the Board to further investigate installing the solar energy systems.
This is primarily based on the initial upfront capital investment required for a solar 
energy system installation and the average 12.7 year payback period.

Two major factors influencing the project financial evaluation is the variance of the 
prevailing energy market conditions and Solar Renewable Energy Credit (SREC) 
rales, with the largest impact to the payback model being the SREC credit pricing. For 
the payback model, conservative estimates of the SRECs market value over a 15 year 
period were assumed, as discussed in Section 43.

Table 6.1-3 includes a simple payback analysis for the installation of seven solar 
energy systems for the Teaneck School District Refer to Appendix E for a more 
detailed solar financing spreadsheet.

Table 6.1-3 Ranking of Energy Savings Meas ures Summary-

Retrofit Coat
Annual SREC 

Credit

Annual
Fiscal

gLnnli
Payback
Ofaars)

Thomas Jefferson Middle 
School • PV Solar System $6,307.156 $424.566 $119.883 1 1 J

Whittier Elementary School * 
PV Solar System $2,823.532 $185.336 $49.095 12.0

Teaneck High School • PV 
Solar Syatem $3,246.778 $214.613 $54.127 12.1

O^nlimAn f __ j- |jn kAlfitMmPVifinWl rre^Rllli WKHHw
S c ■ P V  SoUr Sy .t.m $3.111,660 $205,127 $60.107.3 1 2 J

Hawthorne Elementary Sckoal 
• PV *olar System $1.791.336 $114,446 $29.953 12.4

Lowell Elementary School * PV•arftwii w i i w i  г * $911,760 $64.036 $16.114
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Eugene Field Administration 
Building - PV Solar System $002.762 $46.590 $12.163 Ш

Bryant Elementary • PV Solar $664.710 $36.442 $10.549 144

6.1.4 Wind Power Generation
Implementation of a new on-site wind energy system has been evaluated to 
determine the economic feasibility for furnishing and installing such systems for the 
Teaneck School District. Based on the simple payback modeling performed, it would 
benefit the Board to further investigate installing the on-site wind energy systems at 
the nine surveyed locations. This is primarily based on the initial upfront capital 
investment required for a wind energy system installation and an acceptable payback 
period.

Three major factors influencing the project financial evaluation is the variance of the 
prevailing energy market conditions. Renewable Energy Certificate (REC) rales and 
the Renewable Energy Incentive Program, with the largest impact to the simple 
payback model being the REIP incentive.

ТаЫе 6.1-4, includes a summary of the wind energy ECRM for the Teaneck School 
District

Table 6.1-4: Simple Payback Analysis lor Wind TurHne Energy System

Parameter
Wind Turbine 
(Minimum Sits 

Wind Spssd -  $.01 
mph)

Wind Turbins 
(Maximum Site 
Wind Speed-  

13.02 aiph)

Wind Turbine 
(Average SB» 
Wind Speed - 

11.2 mph)
O--1----- 1 — .1engineer s uptnion от гтооаом) 

Cost $21.895 $21.606 $21.605

Renewable Energy Incentive 
program 412.214 -$21.605 $20.304

Total Cost $0.661 $0 $1401

1* Year Production &617 kWh 8 3 1 6 к И * 6.345 kWh
Annual Estimated Electric Saving* $6432 $1.4012 $1.0001
Annuel Estimated REC Revenue $06 $206 $159

Project Simple Payback 13.1 Yean 0 Years 1.3 Years
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Available Grants, Incentives and Funding 
Sources
7.1 Renewable Energy
7.1.1 Renewable Energy Certificates (NJ BPU)
At part of New Jersey's Renewable Portfolio Standards (RPS), electric suppliers are 
required to have an annually-increasing percentage of their retail sales generated by 
renewable energy. Electric suppliers fulfill this obligation by purchasing renewable 
energy certificates (RECs) from the owners of solar generating systems. One REC is 
created for every 1ДХЮ kWh (1 MWh) of renewable electricity generated. Although 
solar systems generate electricity and SRECs in tandem, the two are independent 
commodities and sold separately. The RPS, and creation of RECs. is intended to 
provide additional revenue flow and financial support for renewable energy projects 
in New Jersey. Class 1 RECs, which include electricity generation from wind wave, 
tidal, geothermal and sustainable biomass typically trade at around $25/MWh. RECs 
generated from solar electricity, or SRECs, trade at $550/MWh due to supplemental 
funding from NJ PBU The supplemental funding will decrease over time to 
$350/MWh.

7.1.2 Clean Energy Solutions Capital Investment LoaiVGrant (NJ 
EDA)
NJ EDA in cooperation with NJ DEP is offering interest-free loans and grants for energy 
efficiency, combined heat and power (CHP) and renewable energy projects with total 
project capital equipment costs of at least $1 million The interest-free loans are 
available for up to $5 million, a portion of which may be issued as a grant. The most 
recent round was closed as of October 2009, but new CESC1 program updates will be 
posted at www.njeda.com. For additional information, contactCESC10njeda.com or call 
866-534-7789.

7.13 Renewable Energy Incentive Program (NJ BPU)
The Renewable Energy Incentive Program (RE1P) provides rehates for installing solar, 
wind, and sustainable biomass systems in Smart Growth regions. Rebates of $1.00 per 
watt are available for solar electricity projects up to 50 kW in capacity. Wind systems 
can receive rebates up to $3.20 per expected kWh produced. Sustainable biomass 
rebates start at $4.00 per watt installed with a maximum incentive amount of 30 
percent of project coats. RE1P will give out $53.25 million in rebates from 2009 • 2012. 
Project owners must complete the Pay for Performance Program, Direct Install or 
Local Municipal audit, or the rebate will be reduced by $0.10 per watt. For more 
information on REIP, please see www.njcleanenergy.com.

7.1.4 Grid Connected Renewables Program (NJ BPU)
The New Jersey Grid Corrected Renewables Program offers competitive incentives 
for wind and sustainable biomass electricity generation projects larger than 1

Section 7
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Megawatt (MW). Application» for the most recent round of f u n d i n g * ,oUird 
million, were due January 8,2010. Requests for Proposals (RFPs) *<*|be 
will be posted at www.njdeaneneigy.com and www.etate.nj.us/brU' A .
roughly S16 million is available for incentives under this program during ***t
of the incentives offered under this program will take the form o f • ртУ17̂ 1 m  
energy production (S/MWh) once the project is operating. Incentive* " P 10 
$56.49/MWh for publicly-owned wastewater biogas projects. Up10 ll) ‘ 
incentive may be requested in the form of a lump grant to cover up'fronl ct*tts 
financing fees, interconnection feet, project design, permitting, and construction t *

7.1.5 Utility Financing Programs
All four Electric Distribution Comf*nie* (EDCs) in New Jeraey Ь***
term contracting or financing programs for the development of solar SV.
In all of the programs. Solar Renewable Energy Credits (SRECs) g e n e ra te d  &У 
aolar energy systems will be iold at auction to energy suppliers who #re/ P̂ u‘ °  
purchase a certain quantity of SRECs to meet their Renewable Por^»0 51 
requirements.

7.1.6 Renewable Energy Manufacturing Incentive (NJ BPU)
New Jersey'f Renewable Energy Manufacturing Incentive (REMI) pft>#ram ^rin 
rebates to purchase and install solar panels, inverters, and racking iiV*u>rn* 
manufactured in New jersey Rebates for panels start at $0.25 per * * t! * * 7 / ™ . w *  
racking systems and inverters start at $0.15 per watt for solar project» op °  
capacity. To be eligible for REM I, applicants must apply to either the R«**w e 
Energy Incentive Program (REIP) or the SREC Registration Program (SR, )

7.1.7 Clean Renewable Energy Bonds (IRS)
CREBs are 0% interest bonds typically issued for up to a p p r o x im a te ly  ^ () 
administered by the Internal Revenue Service (IRS). Last year, $22 bill»00 . . .  
was allocated to municipal entities to fund 610 renewable energy IIW
anaerobic digestion. IRS has been allocating funding for CREBs annually •
Last year, IRS solicited application* starting in April which were due in ug ^  
IRS is expected to receive additional funding for CREBs and r e le a s e  ar*> r n> 1 
solicitations in 2010.

7.1.8 Qualified Energy Conservation Bonds (IRS)
These IRS 0% interest bonds are very similar to CREBs except they ATV
on state and county population. New Jersey was allocated $90 mill*4>n ** V * . .  
ARRA stimulus fund. QECBs are typically distributed through municip* 
or state econonftc development agencies.

http://www.njdeaneneigy.com
http://www.etate.nj.us/brU'
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7.1.9 Global Climate Change Mitigation Incentive Fund (US 
EDA)
The Economic Development Agency (part erf the US. Department of Commerce) 
administers the GCCMIF to public works projects that reduce greenhouse ga« 
emissions and creates new fobs. In FY 2009, $15 million was allocated to the fund, and 
additional funding is expected to be allocated in FY 2010. Applications are due on a 
rolling basis. The program does not have a maximum grant amount but does limit 
the grant to 50 percent of the project coat.

7.1.10 Private Tax-Exempt Financing
Similar to traditional municipal bond financing, there are many privale financial 
service companies that offer a myriad of options for tax-exempt financing of 
municipal projects. The providers of these services suggest that this capital can be 
offered at competitive rales in an expedited timeframe and with fewer complications 
when compared to traditional municipal financing methods. Though these factors 
would need to be compared on a case-by-case basis, the one distinct advantage to 
privale financing on the current project would likely be the flexibility Io structure 
payments to meet budget needs with consideration given to the terms and conditions 
of existing loan and/or bond agreements. It should also be noted that, in many cases, 
the construction and long term financing can be rolled into a single private financing 
agreement. Also, In some instances, equipment manufacturers have the ability to offer 
competitive financing lerms (e.g. Siemens Financial Services Corporation), though 
financing from these sources is generally contingent upon a substantial portion of the 
project cost (-20% to 30%) being for their respective equipment.

7.1.11 Performance Based Contracts (ESCOs)
A second financing alternative for s project of this nature would be to enter into a 
Performance Based Contract with an Energy Services Company (ESCO). The premise 
of this type of contract is that it requires no initial municipal capital contributions in 
order to implement the project * instead relying on future operations cost savings 
and/or energy production, to fund the annual payments. Prior to entering Into sn 
agreement for the funding of the project, an ECSO would perform an energy audit 
and/or conceptual studies to confirm future energy cost savings or energy production 
inherent with the projects implementation and operation. The contract would then be 
formulated based on some measursble parameters) (sludge reduction, energy 
production, etc.) which would be verified by measurement throughout the contract 
duration The savings in energy costs or energy production would then be used to 
pay back the capiul investment of the project over the contract time period (typically 
on the order of 10-years or leas). The ESCO would guarantee the agreed upon energy 
savings or energy production. If the project does not meet energy savings or 
production commitments, the ESCO pays the owner the equivalent difference

With this funding alternative, the ownership and operation of the facility would be 
maintained by the original owner. A performance contract may also include ESCO 
operation and maintenance of the energy-related facilities if that were deemed

7-3
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appropriate. Significant ESCCT• with experience in this area indude Siemens Buikling 
Technologies, Chevron and Johnson Controls. CDM has functioned in several ro4e* on 
performance baaed contracts including being the owner'» representative and, on 
different contracts, providing design-build services (as a subcontractor to the EC90|. 
We can provide additional experience-based information upon request.

7.1.12 Power Purchase Agreements (SPCs)
More commonly referred to as a Bulld-Own-Transfer (ВСЯ) agreement in the 
Water/Wastewater industry, a Power Purchase Agreement (PPA) also delivers a 
project with no initial capital contribution by the original owner. In this model, a 
Special Purpose Company (SPC) created by a developer, would own the energy 
production facilities. Within the framework of a PPA, a SPC will typically lease 
property from the owners for construction and operation of the new facilities. The 
funding and construction of the new facilities would be performed by the SPC who 
would then own and operate the facilities for the duration of the contract (typicaly 2D 
to 30 years). Throughout that period of time, the original owner would purchase 
power from the SPC at a p re-negotiated rate which would take into account the initial 
capital cost, operation and maintenance of the constructed facility, ancillary benefits 
of the project and investor returns on investment. For renewable energy, financial 
incentives may enable this financing approach to compete favorably with utility 
power tariffs. Incentives include state and local tax credits, renewable energy credit», 
and Federal energy production tax credits or energy investment tax credits. It is 
expected that a number of experienced companies and developers may be interested 
in a PPA for New Jersey municipal renewable energy projects.

7.2 Energy Efficiency
7.2.1 Introduction
New Jersey's Clean Energy Program (NJ CEP) promotes increased energy efficiency 
and the use of clean, renewable sources of energy iiwluding solar, wind, geothermal 
and sustainable biomass. The results for New Jersey are a stronger economy, less 
pollution, lower costs, and reduced demand for electricity. NJCEP offers financial 
incentives, programs, and services for residential commercial, and municipal 
customers.

NJCEP reduces the need to generate electricity and bum natural gas which eliminates 
the pollution that would have been caused by such electric generation or natural gas 
usage. The benefits of these programs continue for the life of the measures installed, 
which on average is about 15 years. Thus, the public receives substantial 
environmental and public health benefits from programs that also lower energy bill* 
and benefit the erononfy.

7.2.2 New |ersey Smart Start Buildings Program (NJ BPU)
The New Jersey Smart Start Buildings Program offers rebate incentives for several 
qualifying equipment such as high efficient premium motors and lighting, and 
lighting controls.

W



Incentive information and incentive calculation worksheets are provided for the 
various new equipment installation identified in this report and are included in 
Appendix С

7.23 Pay for Performance Program (NJ BPU)
Another program offered through the New Jersey Smart Start Program, is the Pay for 
Performance Program. Commercial industrial and institutional buildings with an 
average annual peak demand over 200 kW are eligible for participation. In addition, 
local government agencies, which do not meet the 200 kW demand requirement and 
are not receiving Energy Efficiercy and Conservation Block Grants are eligible.

Incentives are available for buildings that are able to present an Energy Reduction 
Plans that reduce the building's current energy consumption by 15% or more, in 
addition to incentives for installing the recommended measures and incentives for 
presenting the energy savings in a post-construction benchmarking report. No more 
than 50% of the total energy savings may be derived from lighting retrofits. In 
addition, the total energy savings of 15% may not come from the implementation of 
one energy savings measure. The incentive structure is provided in Appendix G.

7.2.4 Clean Energy Solutions Capital Investment LoaiVCrant (NJ 
EDA)
NJ EDA In cooperation with NJ DEP is offering interest-free loans and grants for 
energy efficiency, combined heat and power (CHP) and renewable energy projects 
with total project capital equipment costs of at least $1 million. The interest-free loans 
are available for up to $5 million, a portion of which may be issued as a grant. The 
most recent round was closed as of October 2009, but new CESC1 program updates 
will be posted at www.njeda.com. For additional information, 
contactCESCl®njedacom or call 866-5Э4-77В9.

7.2.5 Private Tax-Exempt Financing
Similar to traditional municipal bond financing, there are many private financial 
service companies that offer a myriad of options for tax-exempt financing of 
municipal projects. The providers of these services suggest that this capital can be 
offered at competitive rales in an expedited timeframe and with fewer complications 
when compared to traditional municipal financing methods Though these factors 
would need to be compared on a case-by-case basis, the one distinct advantage to 
private financing on the current project would likely be the flexibility to structure 
payments to meet budget needs with consideration given to the terms and conditions 
of existing loan and/or bond agreements. It should also be noted that, in many cases, 
the construction and long term financing can be rolled Into a single private financing 
agreement. Also, in some instances, equipment manufacturers have the ability to offer 
competitive financing terms (e.g. Siemens Financial Services Corporation), though 
financing from these sources is generally contingent upon a substantial portion of the 
project cost (~20% to 30%) being for their respective equipment.

Grants. h ctndxM  end Funding Source»

http://www.njeda.com
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7.2.6 Performance Based Contracts (ESCOs)
Another financing option would be to enter into a Performance Based Contract with 
an Energy Services Company (ESCO) The premise of this type of contract is that it 
requires no Initial municipal capital contributions in order to implement the project - 
instead relying on future operations coat savings and/or energy production, to fund 
the annual payments. Prior to entering into an agreement for the funding of the 
project, an BCSO would perform an energy audit and/or conceptual studies to 
confirm future energy cost savings inherent with the projects implementation and 
operation. The contract would then be formulated based on some measurable 
parameters) (sludge reduction, energy production, etc) which would be verified by 
measurement throughout the contract duration. The savings in energy coats would 
then be used to pay back the capital investment of the project over the contract time 
period (typically on the order of 10-years or less) The ESCO would guarantee the 
agreed upon energy savings. If the project does not meet energy savings or 
production commitments, the ESCO pays the owner the equivalent difference.

With this funding alternative, the ownership and operation of the facility would be 
maintained by the original owner. A performance contract may also indude ESCO 
operation and maintenance of the energy-related facilities if that were deemed 
appropriate. Significant ESCO'a with experience in this area indude Siemens Building 
Technologies. Chevron and Johnaon Controls. CDM has functioned in several roles on 
performance based contracts including being the owner's representative and, on 
different contracts, providing design-build services (as a subcontractor to the ЕС9ЗД 
We can provide additional experience-based information upon request.
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STATEMENT OF ENERGY PERFORMANCE 

PORTFOLIO MANAGER REFERENCE SHEET



STATEMENT OF ENERGY PERFORMANCE 
Beniamin Franklin Middle School

SEP Oenaratad: M » M
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FfX**’ М И Л » School

Facility Ow ner
leaned Board of Education

n j  07666
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T m d  . NJ 07886

Primary Contact tor Me FeclHy 
AnVtony D Angelo

NJ 07666

Energy Hartomtence (W»*eJ (1-100) 21

«штивуимкиижиу’ 
EttcaWy • Old Р и «Л »К к В 1и; 
Fuel 01 (No. 2)(kB)u) 
NUrtOu (k»tu)‘
ToM (rarer (kBtu)

ww)____ “ l»yr)

E m n ile w  (taMd on Mto owyy UM)
Oaenhouee Gee Б п М огя (MtCO,e.'year)

p̂ * :  Samoa Elec * O a« Co
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''**** *» Ch**» 
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836.069
7.667.766
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56
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N/A
N/A
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Certifying Profeeeionel 
Matthew Goea
11 BrWah Amenoan Boulevard 
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ENERGY STA R' D an Checklist 
for Commercial Buildings
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ENERGY STAR* Data Checklist 
for Commercial Buildings

Energy Consum ption
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FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO  EPA.
Plaaaa keep KM FaoMy Seminary tar your own w o w *  do not autxrtt Ш to EPA. OnTy tru Statement o* Envoy Portorm*^, 
(SEP). D M  CbecMst and Letter Ы Agreement need to be KJbmOad to ЕРА «ГЖ 1 applying tor to* ENERGY STAR.
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Statement of 
Energy Performance

2009
Bar^amln Franklin Middle School 
1316 Taft Road 
Teeneck. NJ 07606

Portfolio Manager Budding ID: 2244139

^  energy uaa of « •  budding haa been meeeured and compared to ofhar almMar budding* uatog the 
Environmental Prelection Agency * (EPA't) energy Performance Scata of 1-100. wrth 1 being the least a n e w  
^ rl l - 1-----■«*> the nttet enemy elSrint F ~ m n r« m)nrm.hnn wMt ̂ « ^ . 1»

TNe butdlng u * «  144 kBto per н и м  toot per year • Building* with a ecore of 
78 or higher may qualify 
tor EPA'a ENERGY STAR

I » — |IMH»|D|H 4 «»4MH^IH«»U8 Dado

^ r 0 *n*fW*1 05/04/2010



оме Na 20*0.0 л ,

STATEMENT OF ENERGY PERFORMANCE 
Bryant Elementary School

■ u lM n g  Ю: 224479*

FNFRGYSTAR
October 31. 2OO01 
N/A DM * U P  0*n*r*t*4: Mey 04. 2010

r>— ----« f  I .  ...Д  n|a r . I P  I-Kn гЛoryant tiementary ocnooi 
1 Tyron Av*nu*
T**n*cfc. N J  07904

Facility Ow nar 
T* en e ctB o erdo fEd u cM o *  
1 Mwrwon Street

k .N JC

M n w y  Contact tor <h*4 Facility 
Anthony O'Angak)

.N J

Y**r Bunt 1926
G r o w  Floor Are* (ft*): 47.436

E ra rg y  P*ttotm*ne* Ret**g; (1-100) 7

Sit* Energy U M  Sum m ary1
Electricity - Grid PmchQMfrBtu) 943.366
Fuel CM (NO. 2) (kBtu) 4.641.926
Natural О м  (kBtu)* '5* 03
Tom  Energy (kB«u) 5.5*6.691

Energy Interwtty*
Sit* (kBtu/SVyr) 
Souro* (kM uM vyr]

(1 6
*yr>

Em ission* (b***d on M**n*rgy и м )
Gr**nhouM Gm  En iM ora  (MtCO,*/yeer) 466

E k c tric  Distribution Utility 
PuMc Servio* Et*c 6 О м  Co

National A«er*g* C o m p «l* o n  
National Av*r*g* Stt* EUI
National Av*r*g* Sourc* EUI 102
%  Ddtorenoe front Nation*! Avarag* Sourc* EUI 63%
Building Typ* K H J

ЭСПОО

Stempof Се«Й)4п|^го<м*юп*1

~ Baaad on t ie  ocnMlon* c b a a rvd  s i th* 
«m s of my v M  to M s  Ьий*тд. I oertrty th*l 

th* IrsormeSon oontamtd withm ihi* 
• m n w l  к  *oajr*te

M**t* Industry Stend*rM* tor Indoor Environment*! 
Condition*:
VanMMon tor AcceptetM Indoor Air QueMy N/A

Acceptable Therm*! En vW nm w iM  Conditions N/A 

Ad*qu*t* IHummeaon N/A

— - . 4  i___»»_ - a ------- ■ -  -■rrying ггшуикиш 
Matthew Go m

it Bntish Am*ncan Boulavtfd 
L*th*m. NY 12110

e p a  Form aeoo-t*



ENERGY STAR* Data Chcckliit 
for Commercial Buildings

e r a in a  Thieeheeww  •  d w gn ed  to provide w  e i-^ fl ie K *  w w rw y  itlMteff№M*denngNnlimlorMtab>Mn|
a lfn  iM e •Heefctte* and include II «4»  Им »a»wpad. a lp w e i K i t  

li esc* boa to mdcat» tw t  each  valee m оепей. OR induda а  пою

VAUJC A t  ENTERCD M 
И Ж Т К Х Ю  MANAOtRСЯП1ЯЮИ

» — -  j  r ia ia i II I ---■ЩГут* ситвпигу ЭСПОО)
ia *м »aШ В Д ИВ  и—» to м  in
•wENfROY STAR RagM y of Laaatod

у с м п с а т ю м  оисатют г

Гу»*
l i  « •  «1 accuma daacr*aonof fra « к »  m

1 Tyian t o m i .  T i n d . Ь »to  « M w  m ean *  and юирИИ^ Cormd 
a«ai normataaPon npuM a an aeaunaa Dp

.« .S fP
8 * * a F i c M y

fatoagtoaPurt*
"*««b*«We

oaavuiaa (artPi *ia aanapaon of aajto can or 
сПМаа1»  коцмаа) nar ean May йа •

“  у a poraonofa b -

VALUE AS ENTCRCD IN
p o u t f o u o  m a n a g e r

VERIFICATION QWB8T10N8 NOTVS
0

47.438 Sq F I

Does iNa aquero hxxegs 1пеЫ§ e l aupportmg 
bjnakjm  such ae Mchena and breefc looms #sed

□baaa Mar ana Pal 1 а сси р т M a M

Mudad to » »  В Ц . Finaly q b h  to e  ana a net 
П а м п а aaiaaaabtaapaaa l n H l i a a n u  
aubaai if graaa toor ana

No

a toto ending normaiy opan m ai an fta 
«aakanda? TtM noudaa i m n  tayand toe

П

aecudy personnel W N M n d M M y c o ild f c M a  
и у » а « 1 а и М « и а » | | | а < 1 а < и ч | .  
parttoimncaa or оPar school of oorwawnpy
h M P  * » a  Dutdtog *  open on iha aaakaid aa 
partoftwtoandardiohadidedupnganaornora 
taaaana. * a  ЬиЛИлд «о и И  aalaol Тува» tor opan 
waakaxk Tha Tyat? napanaa *ЛоиИ apply 
whan* fia buading аорап tor ona or bcPi rfp a  
•nakartodaya

10 I| PM *a number or panonal ooaipgton to « a  
K ita ^ o o fT □

0
li  M i  I n  total rxanoar of taraaarital wafk-ai lypa 
•aaaan and oootm? Tbaaa unM a n  O M M y 
laund la Moraga and ncaMng a nai □

У м

Ooai « •  K ie o l ha«a • dadtoatad ipaoa In ate* 
toad to paparad and aarvad to iM a rM *  * « a  
■dnai Ma apace in aNcfi load lar akjdanto la only 
hapi apm  andtor aarvad to ikJdinto. or hai onty a 
gede» «Ml «  uNd by teechef* and elf* *en the 
• n o M H V

□

30%
.. p ,  №. pa-canuga <* Г .  м . . toor « - c .  -p w .
i n  toodty tttal to aarvad by tnaohanoU aaaftog 
•quprtant? □

0 0%
la 4m  S  parcanaga of iha krtal iaor Mace «ИЫп
Iha UaJKj IKM k  --------- ■ hi. - - -*---- -----» h■ шМn.ime *eceiy шщ e  aervea oy n e c n n o p  neeeng □

12(Optonal) Is ft* «*001 щ орелмоп tar it  best 8 «non*» a# 
•tsyatfT □

• Ч К »

е е  I *  f

г Ы 4



Ы Ы вЫ ИЬдеЫ дН echod (beoNnggredw 10. 
11, entfor 12)? If »te buidtoQtoocheeto Ngh 
school йиОеШ» at ol the ueor should chock >ee' 
to high echooT For eumpie. If the echod leeches 
to p n d N  K-12 (etomefTtary/mMkSe end high 
echoolV toe ueer should chock >•* to Wgh mtmef.___________  ______



ENERGY STAR* Dale Checklist 
for Commercial Buildings

« М м :  729001215 (kW h (th o u M n d  W M t-h o u r»»  
Enttr* F»e*ity

/>____ —  y . r t , .  j  n .  ---------------ucn ffo u o n  MVuiOfl. yn o  кигспвев

a w t Q M M O M

o» i m o o « 10/130000 23.00000

o w iw o o » 00/11/2000 ю лоооо

07/14/2006 00/11/2000 14J00 00

0»Ч/200в 07/13/2000 22.000 00

owxwooe 00/100000 2570000

04/0M00S 0 M )0 «0 0 31.520 00

«w ow ooe 04/07/2000 22.160 00

0»в7/200» 03/040000 14.00000

0V0M00* 02/00/2000 *3*40 00

l2/1i?00e 01/00/2000 20.72000

1V12/2008 12/12/2000 30.000 00

T2«* * i:if  С отм прво я (IW h (IhouMHd W a d-M vntl ц щ о ц

C an w n n io n  fiBtu (Чю им Ж  M i » 042J01J0

T<*-  e*W e*y (Ort<t > r t n n |  СтттщШт PMtu (ttouund M u)) 042.04140

*“ * » » «  * »*  t i « « w %  P * *  m m m i  т т ш 0 Ш  m > m  и « « ц  Ih iIh O i^  ф □
Meter 2809405 (therm •>

____  EnOrt Ftcmty

i m d m End OMe

1!

0*12/2004 10/130000 0.00

-------1 0tf12/200® 00/11/2000 104

0*14/200» 00/11/2000 104

^ ^ J ^ _ _ 0 * 1 1 0 0 0 0 07/130000 1.04

^ Д ь . ^ ^ ^ о о / о о о о о в 00/100000 ООО

Щ ^ ^ 0 4 Л И О О » oo/oooooo 200

| Щ ^ ^ 0 * Ю И 0 0 1 04/070000 0.30

^ Щ ^ ^ о а ю т о о о » 03/040000 27 23

H h ^ _ O V 0 W 0 ( * 02/000000 50.41

01/000000 в 0.40

1V12/200A 12/12/200* 24 09



M W W I Conaumptloa d N rm «) 130.70

MOMOf СтшшщЛт (kMu (thousand M u)) 1S.070.00

T o m  Natural Oaa Conaumptton (kBtu (thousand Btuf) 13.070.00

la Itlil Mm  M a i Hoh.ro! П м  —------■ .ч.«| и ■■ ц. |. * м "  —  ■----■ -м »« - -  - ■« — ----. ---- »va* a  w a  W woay whpImvuiq aa riauira ^^aa paurg t □
Fuel Typo: Foot 041 (No. 2) Ш ЯШ Ш ЯШ

Motor: 12*3*2 (O o to a s) 
ipa e o (* ): Endro ГосОЛу

M M End Data Enarpy Oaa (OaBona)

W D M 10310001 4 000

0*01/200» o w o w » 000

0*01/200* 0Г31/2009 000

07)01/2001 07/31/3000 0.00

0*01/200» o m v a o o i 0.00

o M io o o i 06/310000 0.00

04/01/2000 04/30Q000 2.300 00

m o i / m 03010000 300010

0901/2001 02/200000 0707.20

OV01/200» 01010000 10798 00

1*01/20» 12010000 4200.40

1 «01/2001 11000000 100000

121312 Consumption {Qollona) 33*400.70

121312 Conaumptfoo (квм  (thousand M u)) 4.041.020 43

Total Fuot 0* (No. i )  Сам омрОо» («M u  fltiouoon* М » 4.041.02043

la M o  *M to w  Fual ОН |Ne 2) «o a w a M o a  o) W o to M n o  inducunp o l Fuol ОН (И л  2) 
mater»? □

i d # w 5 T f u o 5 --------------------------------------------------------------------------------------------------------------------------------------

Oor»>iolconaumtiOor4o<o4ho»T'aoovoratirao.Hlt»a<alonorayuoo<i(tilabu«dinO? 
PIoom оопЯт t w o  o n  no M o n o  bio* (d t t id  onoi«y. generator fual о*) uooO Ш N o  M B y □
On-S»te Ootar and Wind tnsrgy
Oo Iha M  conaumpMn Mlo» >ho»n * »> •  mdudo al on arte k Hot n № >  wind p n w  kxrnd al 
your tocMy? PIo o m  eo«*m tut no on-o*e М ог or « n d  In M M o n o  have boon onMod bom tn> 
M  A l on-e*e oyelemo m at to reported □
Certifying Profesiltnal
(V»hon «рЩ »«д lor t»E H E N O V  STAR  tw  C o w in g  » и Щ ч ич1 r w l  bo *10 .omo 0»  ><o PE «Ml olgnod m t  aomport tio SEP )



FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO EPA.
м ао trtaFaoM y Summary lor your own report» do no H u b m iM  to Е Р Л  Only rw  sm am eni o( e - ^ y  Part 

С Л * * * -  *nd L*e*r -  »  »• aubmntad lo E * A  aihan applying lor the M M Y V T A K

3 fc-N J0 7 0 6 «

Taanac* Board of Education 
1 Mama 
Taanac* NJ

Primary Coatact tor M a  Facility 
Апвюпу ОАлдаЮ
4 к J  • •«« • n f  - •• wfmior ouw
Taanadi. N J 0 78M

Bryart Elementary School
■ frartongllH) ■

lU M lu m iM ty

M lM vol

М М М К Ч 4T4J0

■MM. MFC. Ю

0
Ш1 I rfH— l w t .1 v «
« И С М so
t o < w •0

* 5 . It
■* u>' Ho

S e w f t^ t r— rmck

47.436
1926

7 й й й о Г Я 5 Г

E n jrg y  P arfo rm an cu  C o m p a ris o n

r ,»u * l (r (V «d i



Statement of 2009

Energy Performance
Bryant Elementary School 
1 Tyron Avenue 
Teanec*. NJ 07ввв

Portfolio Manager Bunding ID 2244795

The energy и и  o( IN» building ha* been measured and compared to o(h*f timtar buildings (Ming the 
Environmental Protection Agency a (ERA ») energy Performance S c * e  of 1-100. wNh 1 being the toast energy 
efficient and lOOthemoet energy efficient For more informedon, vte« eneryyitar gov/benchrw»

ТЫ* buMdlng *

▼
1 w 100

Least Efficient Average Most Efficient

Th* buMng uees 186 kBlu per square tool per yeer * Building» wttH а «сот» of 
7 » or higher mey auatify 
tor I F A 'I  IN C  ROY STAR

ГжЗуКПвгЯяЗйГёйК!
Е м м г п м и е м г ' !

г а п г г

Date Generated 08/04/2010

J



STATEMENT OF ENERGY PERFORMANCE 
Eugene Field Administration Building

■utMtng 10: 2244030
r 12-month Period Indleg November JO. 300*' 

IWA M W  Generated u * 0 *  X 1 0

Н П т п т г  Buridng

. црп«~~ #»•*•
}£ 2 Г *Ю 7 0 в в

„ . Ы :  19M
3 S *  Floor (*»•) И Л "

EMfyy PWfwnwnco KMtng-11-100) 63

Facility Ow ner
T**n«ct Board of Educate* 
1 Mornaon Strool 
t w * > . NJ 07806

Prim ary Contact lor « 
Anthony D'Angelo

Te*necfc. NJ 07000

Ем якяу ■ от  PixcMtofkBtu 
Fg^OKM O. 2) (kB«u) 
чЛиШ QM(kOtu)*'<*M Energy (kBtu)

E n ffg y  Inter

<»ПЛ«уг)

tmeefe** (bae*d on и м  energy u*a) 
ОмпПоим O n  Е г чееюпш (M iC O (e/yaar)

Eiw fcoiw eution utility
p'* 0 3 e rv io e E le c tQ * * C o  

A v * ™ *  Com parison

Source IU I
‘ J ? 1* 1* ''em National Average Source EUI

I  Type

500,410
1.171.303

00.023
1.041.702

74
131

«01

112
100

-34%
OMca

fHupp оf Certifying PrtriMtionai
Baaed on the condition* obaened at Ы 

»n»eot my v W  to 0Ш burning. Д И М  
the information oontilMd wKMn tbit

Certifying Pro 
Matthew O o»»
11 Bdbeh American Boulevwd
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a o f t f  стттщЛт  (therms) •31.48

2208888 Consumption (MNu (thousand M u)) 83.148.88

Total Natural Oas Curie an*Hew (kBtu (thousand M u)) 83.148.88

Is this the total Natural ^^es consumption st thla bulWI^Q Including 08 Neturel ^^as inatere7 □
Fuel Type: Fuel Oil (No. I )

Motor: 120385 (G abon»)
8paco<»): Entire Facilty

Mert Oat* ■ndOate Energy Use (OaSons)

1V01/200» 11/30/2008 1.700.10

1* 01/300» 10/31/2008 0.00

0* 01/200» 08/30/2008 0.00

в и д о в » 08/31/3008 0.00

07/01/200» 07/31/2008 0.00

0*01/200» 08/30/2008 0.00

0*01/200» 08/31/3008 0.00

0*01/200» 04/302008 423.40

0*01/200» 03/31/2008 1313.70

0901/200» 02/2*2008 1.07580

OV01/200» 01/31/3008 1153.70

18Ю1/200» 12/31/2008 1783.50

12»М » Consumption iOaMone) 8>488.38

128*48 Coneumptlen (*•(« (thoueend 8tu)) 1,173.383.24

Total Fuel O i  (No 1) Coneemptton (k * u  (thousand Me)) «.173J83J4

Is this the totel Fust Oil |Ne 2) consumption at this buttling including ell Fuel ON (No 2) 
maters? □

A d d it io n a l F u e ls

Do *>s fuel consump«onto<ab shown above reprooent»» total energy uea of ft*  bunding?
‘ Км* (dMlct energy, generator feel о») uead to IN » (вешу

W f c  Oder and Wind Energy
Oo the W  ccNieumpdor iota» shown ebove Includo ев or> dte solar and/or wind power located at 
your «вешу? Plaaea eoi*m hat no orvalte eolar or wind mttelaione hovo bean omwad bom tee 
let A i on-sda systems e w « И  reported □
Certifying Prefenlonal
mrnn ч х * * ч  lor t o  |NE*OY вТАА. f w  C*rWyin« ЛоНиЮ п*! m at Ы » w  a ustwPEM^Bmdindi i t » S E P )

Signature .

J



fo r  yo u r  r e c o r d s  o n l y , do  n o t  s u b m it  t o  e p a .
■ ly S«m m «fy lor your own y ax tl»  do rw< eubmH «  ю E P A  Onty fie  Statement o< Energy P t r t j m w a

P g *  C K « * N t  and LeBer Ы Agreement n e e d e  be «O m itted  to E M  « t e n  apptytng lor « м  B * H G V T S T A R

E^IIS P•*> Admintttretiori Buikkng

T«*n*cfc H J0 7 * M

Facility Owner 
Teeneck Boerd at Education 
1 Memeon Strew
Типик. NJ отвав

П ом  AdmtoMraton tuM ing

EfrMnfl: m  ■

fOnj) Pete

24 877
1MH

November X). 2COS

.............................
£ ’ 1 * 0 *cm

m M M V i 24 AFT

! 5 f ! 
|

4F

WfM>ro<PC« Я

Я П *  С о ** m o rm o n

- 404 or more

M n a r y  C o a le d  tor thte Faculty 
A n tw n y D-Angeto

Teenecfc. NJ 07644

Pertorra*nca Compirlion

С и н и
( M n t O a f e iV W f lM O ( t n d h g D e S m a e c i e i ш в т щ « п Tarfrt (M U M * * ю т ф »

Г  » W
-

а м e«°»>e Ik en iaeM m n M iica M ilv iieM ea ileM  n* 
" *  *“ *  a * * 4  a » * 1 *  »eur M t f  n e t m  m e  Ч  90

« *e



Statement of 2009

Energy Performance
Eugene Field Adrrantotraton Bulding 
1 Memeor Street 
Teaneck. NJ 07666

Portfolio Manager Building ID 2244835

The energy uee of M l building haa been meeeured and compered to ofier similar buHdlngi uiing Ihe 
Environmental Protection Agency• (EPA'i) Energy Performance Scat* o f1-100. w*h 1 being the least energy 

efficient md 100 the most energy effldeet fo r  more Information. vM energystar.gov/benchmaik

V
1 » I t

Least Efficient Average Most Efficient

Thu buMmg и м  131 kBtu per iq u M  toot per year * Building! wit* I  icor* of 
71 or higher may quality 
tor CPA's CNERGY STAR

* E P A ~

Dele Generated 05/04/2010



STATEMENT OF ENERGY PERFORMANCE 
&  Hawthorn* Elementary School

tulKMne ID ?2«4«4<
J z  fo r  12-month Period Ending November 30. 300V'
T f  Date S E P  bocomea InellglMe: N/A Dot* u p  Generated: M w o t .a n o

222m# Eletwntery 8*001
l,0 * c k . N J 07888

25 .*ll£J2io t»4:«ft373

Energy Pirtorm ence Rating* (1-1°°) 3

PeelMty Ow ner 
loanee* Boon) ы  Education

Teanec*. N J  07886

f t-  1,- -  ,  . , Л  n n l a f « 1__tb. I-r r w n w jr  с о л и с т  i w  i n i s

Anthony DAngelo

Teaneck. N J 07886

s m  Energy и м  « н т т м у 1
35Го«П «»ааа< М »и )
uaMelGeatkBtu)*
'оШ Energy (ketu)

E n n y M )
Statutefci/dvyr)

0*um

ОчвЛоиее Go* Eew sens

ElM M t Dtotributlon Utility 
p* * t e r v e o E l e c t O a a C o

energy uee)
Ш (MtCOjO/yoor)

A ve n g e  Comparison 
Average S*e E U I 

'«•one Avereoe Source EUIAverage Source lu i  
»  И1ЮПС* from National Average Source EUI 
"■■•Тура

1.337.186
4.315.928
5.863.113

116
182

433

82
98

88%
K-12

N a m a  n l  f 4 m ill# «пи ГУпА» a  a r r n s lowmp я  v tn nyin y Г l u t n o n i l

B a n d  on tht oondtttan* ob—гт б at *m  
ftm* tf mv v M  to the buMftng. I c*r¥y » * t

M . _ /----------------------- A— L— U Ik —• nram w xi coniimvti wnnri mu 
e!*tofT>art li  K c u n t t

jfy a jn d u a try  Standards* lor Indoor Environmental

•и Aceoptatta indoor Air Quality 

Thermal Environmental Condition» N/A

N/A

Certifying Pro»
Matthew Q oe»
11 В п м п  American Boulovard 

« ,  NY 131Ю



ENERGY STAR* D ae  Checklist 
for Commercial Buildings

»a«id «lia«>euM ayl**ieEH EnO Y ST «l«.oP4l» l o ol4 « g » lo e t(P E > w l*» « ed to e« » a a » « ecy « < « leea » l» « eH | lt» tf ММЕц’.еп ж д , 
» « ■ %  T W « » l  « M 4 » 4yia«lepw »lde»a»eM 1co «»i»nani«aeri»o>V»Mi|eeelan<4t)ero»4dieroaailieta. « Ч ч Ч м ^

c r it e r io n VALUE AS ENTEREO IN 
PORTFOLIO MANAGER

VERIFICATION QUESTIONS MOTES

Building Name Hawthorne E l w n l v y  
School

Is tm  f »  оЛаЫ budding name to be dtapieyed In 
the E N E R G Y  STAR Regiafry of U M M d 
•uMHfs?

П р » K-12 School
etNa^acxurale description of the «мое In

201 Fycfce Lane. Teaneck 
N JO T e e e

It this address accurals and sofapW* Coned 
waatbai normeezabon raQubae an aoourata zip 
coda

S ln g t a S t ^ u r . S ^ e F r t l y

Does tfa5&> repreeent a аифе atrudure* &EPa 
cwinol ba aubrnmad lor mdBgb-bJW ig 
O M U P  (With the anapaon of aojts care or 
MMpgira hoapitals) nor oan taay ba «Jbrrstiad as

Hawtwma Demoniac

C R H IR IO N

(K-12 School)
VALUE AS E N TE R E D *  
PORTFOLIO MANAGER VCWFtCATION о м а п о м MOTES

Oroaa Floor Area 49.373 Sq Ft

Оое» I I »  aqu*e lootogo ndvde e> MJporong 
• и м н я м к н и м к м м м п т и и  
by ate* Morage ereae. e dm »a»* *o  ereee

[note MM eiMMtg abium* ahoMd ому includo Mo 
beao ftaor area Met я oocuptae mieiMMal 
(pMnurt) М П  beheoan h o q  MieuM not be 
tnduded in Me ЮМ1 Fine>y goat Am i  area le not
.... ........................ Ыеароое [ ч и м н и а т
• М Н д т Ь о н п а

O p M iW M kw d i? No

1* MM bulbing normaty cpon м Ml on Me 
W M l M 7  Thto indude* ecMHSee beyond Me 
mikavductodbymeMenanoo. d e M * »e n d  
eecurtty pereonnel Weekend ттЛ/ *л*6 Ш Ш  
v y m M w t » w a » u M I > « w i .  
p*rtam«noeeoroMereMwolorcon«*unliy 
IC N M I  It Me buldlng ie open an the weekend ee

eoeeone the buedtng МюиМ eMeot Tyaa? tor open 
weakenk The ?yea? reeponee BhouM apply 
whether tie budding le open tor on* aiboMot Mo

Number of PC* 20
ММММепитЬегоГропопМоотриМШпМе
(н а м ю о п

Number of we*i4n 

units
0

1»  Ihie tie totM number o< о о тт а л М  well -In type 
freew* end oooter*7 Theee unite are lypteety 
to«M  »  Morege end reeeMn^ ereee

Presence of Yea

Ooee in» ichool heve a d*d.ceted apace n whch 
toad M Frepered and eerveo to Mutertt? И the 
atMoMMaapeooM which bod tor eulentale only 
kept w#m end/or aerved to eMento. or hoe only a 
geaey MM la uead by toochera end ate* Men Me 
i t o o v e v

N ree sl C o s M 2 0%
la MM *e percentage of Me to!Mleorepece«Mh*i 
Mo toe*» MM M aerved by тиПаМеМ ooMtog 
■oqpMn^O

PenoM Heeled B 0%
la iNa Me percentage of Mo total fleorapecowehei 
tta too*y MM • aanod by maehaWoM haafng 
equlpnent?

Month* 1 2 (O p M I)
M MM a*oM In opareaon tor M MoM »  monMe of 
MeyaM?

г * ' 10' !



b  M i  huMhQ a high school ftncNnogradM 10. 
11, antfor 12)? IT Vw ЫАЯпо laachM to Ngh
•eta* Kudant* at a t  toe uaor should check yea* □No toWghtchoor For OMampto. tf to* tchool toochoa
to gradta K-12 (atomaniaryfrNddto and Ngh 
•cfcootl toa uoar thouid choc* >■* to
achooT



ENERGY STAR* Data Checklist 
for Commercial Buildings



_~  ___
^ а и п ф б о п  ЮОЙ» shown лопуи п с к Л  ail on ям soMr апйог жгкэ роют located at 

Please oonfirm that no on-site solar of wind installations have been omitted frorn this 
E j J o n  s*e tystem* most N» reported

Certify1"*  Professional
(When applying lor the ENERGY STAR, the Certifying Professional must be the same as the PE that signed and stamped the SEP )



FOR YOUR RECOROS ONLY. DO NOT SUBMIT TO EPA.
Please keep M s  Faakty Summery for you' own records, do not submit R to E P A  Only the Statement of EneroyP ertom w Ke 
(S E P ). Deta Checklist end Letter *  Agreement need to be submitted to EP A when epptymg for the E N E R G Y  S TA R

FecMty
Hawtforne Elementary School 
201 Fycke Lens 
Teeneck. N J 0*666

FecMty Owner
Teane* * Board of Education

Teeneck . N J  0 '666

Primary Contact for this Facility 
Anthony D* Angelo 
1 Memson Street 
Teanec<. N J 07666

-tawthonia Elementary Sdoot
[Gross Floor Ama Excluding Parking: (ft*) 49.373

ШШШ 192i
For U-m ontti £ valuation Penod Ending Data November Ю. 2009



S t a t e m e n t  o f 2 0 0 9

Energy P e r f o r m a n c e
Hawthorne Elementary School 
201 Fycfce Lane 
Teaneck. NJ 07666

Portfolio Manager Building ID 2244841

The energy use of this building has been measured and compared to other similar budding* using the 
gnvlronmental Protection Agency’s (EPA's) Energy Performance Scale of 1-100. with 1 being the least 
idpant and 100 the moat energy efficient For more intanwllon. v M  anargystar gov/benctimarV

IQS

le a s t  Efficient

The butfdmg uses 182 kBtu per square foot per year *

•Bated on source energy inienMy tor the 12 moo* penod en*ng Nc

Most Efficient

Buildings with a score of 
75 or higher may qualify 
for E P A ’s E N E R G Y  S TA R

0 wflNn thn  iH tomsnl «  веси те »  and In « cw r t w o  «e h  U.S. Oato of oerSAcaaon

’ 05/04/2010



ом е Mo 2060434,

STATEMENT OF ENERGY PERFORMANCE 
Teaneck High School

EN ER G Y  STAR
Building ID: 2244849 
For 12--n o rth  Ported 
Date S EP  become*

: October 31 2008' 
N/A Date SEP Generated: May 04. 201(

Faculty
Teeneck High School 
100 E izabeth Avenue 
Teanecfc. N J  07666

Faculty Ow ner 
Teannck Boaril of Education 
1 Met neon Street

, N J (17666

Prim ary Contact for th * Faculty 
Anthony O'Angelo

Teaneck . N J 07666

v . . .  Built- 1934
Oroea Floor Area (ft>): 215.808

Energy Performance R jtlng/ (1 1 0 0 ) 25

Electnoty -  Grid PurchaM<kBtu) 
Fuel Oil (No. 2 ) (kBtu)
Natural Gaa (kBtu)4 
Total Energy (kBtu)

6.414.883
1.866.228

14.068.978
22,171.089

Energy kitenetty*
Site (kBtu/ft«yr)
Sourer (kBtum «yr)

Emiao one (baead on (Ha energy uee) 
Greenhouae Oaa Errnaalona (M tCO ^/year)

Electric Distribution Utility 
Public Service Llec & Gaa Co

National A v e n g e  Com perteon 
Nation.il Average See EUI 
Natton.* Average S o u r »  EUI 
%  Difference from National Average Source EUI 
Building Type

N/A

N/A

82
141

^1чмп n j  ЛайА Jilfi fTri-ilrtl ainfl "11btamp от ueonying nowR-sKxiai

j  on thr* condition* obeer vao at thj 
«m e  of my vial lo t h »  building. I certify tf»t 

the inform.ition contained wtthm thr*
*t> lament la accurate

K-12
School

Meet» Industry Standjrds* for Indoor Envtronmertfai

N/A 
N/A 

N/A

VenNntlon for Acceptable Indoor Air Quality 
Acceptable Thermal Environmental Conditions

Matthe* Goes
11 Brtbth American Boulevard 
U th a m . N Y 12110

г а е т д в я я я я в в я г м и г я а 5 я г а г ь ч г « м 8 я й я а г г г л в ш р « в 8 д а  ■’*

EPA Form 9000- !•



ENERGY STAR' Data Checklist 
for Commercial Buildings

ftOTf roui~«c~
“  cienmoN

ти»

CRITERION

eecft bo* to mdfcOi ЙШ eech vaiua • cornet. OR induds a no**

PORTFOLIO MANAGER VERIFICATION QUESTIONS NOTES 0
Т и п а *  High School

la the the official budding name to be displayed in 
«he ENERGY STAR Registry of Labeled 
Bmkkngs? □

K-12 School la the an eccurete deaotpdon of *e  apace in 
queabon? □

100 Elizabeth Avenue 
Teeneck NJ 07666

Is N i  eddreea accurate and complete? Correct

□code

Single Fecftty 

I K-12 School)

fcois W s~SP represent a stogie structure? SEPs 
cennot be submMed lor mu№ple4>u«dtng 
campuses (with the exception of ecute care or 
chadren s hoepHaf) nor can they be submitted as 
representing only e portion of a buflding

□
VALUE AS ENTERED IN 
PORTFOLIO MANAGER VERIFICATION QUESTIONS NOTES PI

215 606 Sq Ft

[boee th« tquare lootaga mc*ude aM supporting 
functions such as kitchene end breek rooms used 
by staff storage arees. edmmistretive areea

□note that ejoatmg etrtuma shcxid onfy Include »te
beee door eree thet * occupies InterstMel 
(plenum) spece between Aoors «houkl not be 
Included ю toe total Fna*y groee floor eree • not 
the same ее leasable apace Leeaeble spece la e 
subset of groes floor eree

Yea

Is this building normally open at alT on the 
weekenda? The ndudes ecevfes beyond the 
work conducted by maintenance, deenmg, end 
BttQWty personnel Weekend activity coutd ndude 
•ny «me eihen the spece «  ueed for deeeee 
performancee or other school or community 
•cttvibes If the building is open on the weekend as 
part of the standerd schedule during one or more 
seasons, the building should select ?yes? tor open 
weekends The ?yes? reeponee should apply 
whether the building »  open for one or both of the

□

209 Is this the number of personei computers m the 
K12 School? □

2 Is th* the totei number ot commerce! welk <n type 
flee/er* and coolers? Theee units ere typwafly 
found m storage end receiving ereea □

Ye*

Does this school have a dedicated space in which 
food is prepered end served to students? If the 
school has space in vrtuch food tor students «  only 
kept warm and/or served to students or has only a 
Befley thet • ueed by teechers and steff then the 
■newer m “no"

□

90%
e the the percentage of the total floor space within 
the fadkty that la served by mecheracel cooling 
squipmant? □

90%
s th . me percentage of the total floor spece w.th.n 
he facfllty that is served by mechanical heetmg 
•qmpmenP □

12(Opttonel) Is this school In operation tor et leeet 6 months of 
he year? □

Page I of 4





ENERGY STAR’ Data Checklist 
for Commercial Buildings

^ 0 0  Q*yratfor Riant or Distribution Utility Pubic Servioa Eiec 4 Gea Co

Typ* 0®elrtcrty

Meter: 778014249 (kW h (th o u M n d  W att-hour*)) 
Sp*c*<»): Entire FedHty 

Generation Method: God Purchase

S u n  Oat* End Data Enargy Use (kWh (thousand Watt-hour*))

f—  08/11/2009 1012/2009 187.777.00

08/12/2009 09/10/2009 182.748 00

07/14/2009 08/11/2008 158.334 00

08/11/2009 07/13/2009 173.60500

05/09/2009 06/10/2000 203.93600

04/08/2009 05/08/2008 171.87

j”  03/06/2009 04/07/2009 205 965 00

02/06/2009 03/04/2000 147.847 00

01/08/2009 02/05/2000 154.99900

12/14/2006 01/08/2008 127.37400

11/12/2006 12/13/2008 171.453 00

778814268 Consumption (kWh (thousand Watt-hours)) 1.713.887.87

’78614246 Consumption (kBtu (thousand Btu)) 5,848.188.85

Toto*Electricity (Grid Purchase) Consumption (kBtu (thousand Btu)) 5,848.188.88

J**M*d*a total Electncity (Grid Purchase) consumption at this building including all 
° W d t y  maters? □

Гу*Тур*: Natural Oaa

Meter: 3128208 (therm *)
Spece(*): Entire Facility

Start Data End Oat* Enargy Use (therms)

08/11/2009 10/12/2008 11224 66

08/12/2009 08/10/2008 2.870.87

^  07/14/2009 08/11/2009 5.633 00

08/11/2OO9 07/13/2000 17.724 04

05/06/2009 08/10/2009 17.724 04

04/06/2009 05/06/2009 000

03/05/2009 04/07/2009 17.326 00

02/06,7009 03Ю4/2008 18.34580

01* 6/2000 02/05/2009 22.82961

......... .. .............. 01/08/2000 18.884 67

11*12/2006 12/13/2008 1257 64

Page )  o f  4



3126206 ComumpUon (I’w i m ) 131.936 31

3126206 ContumpUon (IBtu (thouaand Btu)) . _ 11.19343196

Motor 316630 (therm**) 
Space(a): Entre Fadtoy

•tort Oato End Onto Energy llaa (bierma)

00/11/2009 10/12/2000 129 33

01/12/3009 00/100000 2713

07/14/2000 06/11/2009 730

06/11/2000 07/13/2000 4169

05/0*2009 06/10/2009 109 34

0 4 Ш Х » 05/06/2000 96 94

03/05/2009 04/07/2009 12963

02/06/2009 03/04/2009 11312

01/00/2009 02/05/2000 160 99

12/14/2006 01/00/2000 100 53

11/12/2006 12/13/2000 140 08

3166301 Coneumpbon (tnermo) 1.050.00

3166301 Conaumptlon (IBtu (thoieand Btu)) 105.666 66

Total Natural Oaa Conaumptlon (kBtu (thoieand Btu)) 13.296,639 00

Is thtt the total Natural Gaa conacmptton a: M a  building Юс It-ding aO Natural Qua meters? □
Fual lypa: F w  ОЯ (No. 4

Malar 126393 (OaNone)
Space(a): Entra FacOfcy

Start Oato End D*to Energy Uaa (Gabon*)

11/01/2000 11/300006 12.014.00

126363 Conaumptlon (OaHona) 12.01406

126363 Conaumptlon (M«tu (thousand Btu) 1,900^27.67

Total *»uel ON (No. 2) Consumption (kBtu (thousand Btu)) 1,666.227.67

la this the total Fual Ob (No. 2) conaumptlon at tMa building Including ай Fual 06 (No. 2) 
matora? □

t ,  ................

O o t h . f i *  conaumpoon loala •no»*’ above n p n aa n l t-a  ш а Гап м ду uaa of ( « a  buieing? 
IPIaaaa confirm v a n  a n  no addMonaf fuat* tdt anct aoarjy, ganantor feal d )  uaad n  W a faoaty

| М Ы а 1 .а Л Ш —  ' ' —

Solhakjal cdnimpaotUcM » «hoar «bom Induda at on-aAa aolar andtar *nd pomar locatadaT 
you laoaty? Plaaaa eonSrrn tha< no on-aMa aolar or «and maaaaaona hava baan omnad *om tas 
Hal All on-aaa ayitama must ba raporlad

C ertifying Professional
(Wban амИупд lor S<a E N E R G Y  S TA R . tw O rtlfy ln g  P m la aaoia lm u a lbaltiaaam aaatta  PE M U g n a d  and a ttm pa d tia S E P  I



FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO EPA.
keep th U F a a fy  Summary for your own record. 0° not aubmlt it 1° EP A  Only the Slatement Ы Energy Performance 

Checkli* and Latter ol Agreement need lo be aubmmed to EP A  when applying lor Iha E N E R G Y  STA R

# 2 *  H *  School 
Avenue 

07666

I  Information

Facility Owner 
Teaneck Board of Education 
1 Memaon Street 
Teanec* . N J  07666

Osn*»1
Teaneck High School

J f c  Area Excluding Parking, (ft')

И д Я ю пЧЕ«а1иа1..>. .11'  - п.; :

Facility ! i Uh  Summary
1 - п т* н .Г  s,hoTi

K-12 School

* ^ Ц «г А * е (8 > > 215 808

O P " ^ ’ YM

l ^ w a f P C * 208

1

*mrtCaotod 80

80

S r 12

Ym
M M O M M - ТШПШ*

215.804
1 Ж 1

October 31 2000

Primary Contact for this Facility 
Anthony DAngelo 
1 Memeon Street 
Teaneck. N J  07666

Enorjy Performance Comparison
E «m a o n N n o e СоифМопа

Current
(Endng Det* 1(УЭ1/2000) (EnttngOM  11/3*2008) Rating of 78 Target

28 22 n N/A ■

_wco,-w
*oco**. y—r

N/A 2.248 N/A N/A N/A

Mft 10 N/A N/A MR



S t a t e m e n t  o f  

E n e r g y  P e r f o r m a n c e

200 9
Teeneck Nigh School 
100 Elizabeth Avenue 
Teeneck. N J 07666

Portfolio Manager Euiklmg ID 2244849

Thu energy use of this building has been measured and co^npared to other similar buddings using the 
Environmental Protection Agency's (E P A s ) Energy Performance Ssele of 1-100. with 1 berng the toast energy 
efficient end 100 the most unergy efficient For more Information, visit energystar gov/benchmark

TM sbuN dtng»

Ж
10*9

Least Efficient Average Most Efficient

This budding uses N/A kBtu per square toot per yeer • B u ild in g s  w ith  s  sco ro of 
75 o r h ig h er m ay qualify 
for E P A  s  E N E R G Y  S T A R

n trm  ш'лШпшМ m м о я »  a id  m acooreanc* wflh U S Oats of cemftc*» on
n Agency «гт

4 G R №

Date Generated 05/04/2010



STATEMENT OF ENERGY PERFORMANCE 
Lowell Elementary School

B u ild in g  10: 2244444
F o r 12-m o n th  P eriod E n d in g : November 30. 2009' 
Date S E P  becom e* ineligible: N/A Date S E P  G enerated: May 04. 2010

1025 Uncoin P JJ «NJ 07666

Facility O w n e r 
Teaneck Board of Education
1 Mem son Street 
Teeneck. NJ 07666

Й2сг' а !1 .  (*»•>: 47.106 

Eiwrgy Perform ance R ating - (1-100) 18

P rim ary C o n ta ct fo r th is  Faculty
Anthony D* Angelo

.N J  07666

58a Energy Uae S um m a ry» 
ElacHcity - Grid Purchase(kBtu) 
F u ^O H (N o  2 ) (KBtu) 
m r *  Gas (kBtu)4
To* Energy (kBtu)

S4a (kBtu ti 
Source (kBh

* r )
(kBtu/ft* >r

Emissions (baaed on «Me energy uae)
Q w h o u s e  Gaa Еггаааюпа (M tCO ,e/year)

^lectrtc Diatribution Utility 
***8ervice Elec & G aa C o

National Average C o m pa riso n  
[JJonei Average S«te EU I 
Nebonai Average Source E U I
j o j j e n c e  fnom National Average Source EUI

807.166
3.295.772

75.681
4.268.621

81
136

383

67
100

36%
K -12

School

Stamp of Certifying Profeaaional

on the condWona observed at the 
time of my viait to thia building. I certify that 

the information contained within thia 
statement is accurate

Industry S tandards- for In d o o r E

fbr Acceptable Indoor Air Quality 

I  Thermal Environmental Conditions

C ertifying  Profeealonal 
Matthew Goss
11 British American Boulevard 
Latham. NY 12110

r»»SNCe0Y STMeaeiewtfWe 
*m 9m KN tnOY «ТАЯ

.........
16

гмм и •  am Me Ьпм » • «Mi
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ENERGY STAR* Data Checklist 
for Commercial Buildings

E n e r jy  C o n u m p b o n
Porn*  Generedsn Ptonf o r  ОЫШЫЛоп UttHfy 1 J f i

Fuel type : Electricity

Meter 729001842 (k W h  (tto u e e n d  W a d -h o jr » ) )
S p a ce (s ) Entire FacOfty 

G e teretion M ethod Grid  Purchase

O tertDde
•

End Oats Energy l)ee (kWh (thou send Watt-hour»

wotaooo 11/00/2000 24.100 00

09/10/2009 10/00/2000 27.900 00

06/0*2 )09 00/09/2000 0.200 00

07/10/2000 00/07/2000 ш л т т

штат 07/00/2000 20.000.00

00/07/2000 0*00/2009 24.90000

0 I M M I 05/06/2009 23.520 00

03/04/2000 04/03/2000 20.040 00

02/04/2000 03/03/2009 22.000 00

01/07/2000 02/03/2000 25.540.00

12/11/2000 01/06/2009 20.320 00

720001042 Consumption (kWh (thousand Wett-houm)) 234220 00

720001042 Consumption (kBtu (О е м а М  МмЦ 005.902 04

T o ld  Electricity (Grid Purchase) Consumption (kBtu (thousand Btu)) 005.002 04

Is this the totd Electricity (Grid Purchase) conaumptlon d  thl* buNdtnf* including all 
Electricity meters?

Fue H yp e: MaturdOee

M alar: 2415218 (therm s) 
S p a ca (e ): Entire FacOtiy

Start Date End Dale Energy Uee (thermal

10/00/2000 11/00/2000 52 02

00/10/2000 10/00/2009 027

00/00/2009 09/09/2009 13477

07/10/2000 00/07/2000 12190

00/00/21)09 07/00/2000 930

05/07/2000 00/00/2000 09 56

04ЛМ/2000 05/06/2009 73.04

03/04/2009 04/03/2009 03 77

02/04/2009 03/03/2000 51 32

01/07/2000 02/03/2000 51.10

12/11/2000 01/00/2009 41.70

P a g e  3 o i  1



............ е м  OS

(kBtu (thousand Btu))

8*s

dm  Consumption (kBtu (thousand Btu)) 00.00100

^ > ^ 7 . ^ . i  Natural Gas consumption at this building including all Natural Gaa meter*?
□

Matar 1283S3 (G a llo n »)
S p a c e s ) Entire Facility

Mart Orta End Dels Energy Uae (Gallons)

----------  11/01/2009 11/Э0/2000 3.405 90

10Л1/2009 10/31/2000 000

0*01/2009 00/30/2000 000

---------- 00/01/2009 00/31/2000 0.00

-------  07Л1/2009 07/Э1/2000 000

00/01/2009 00/30/2009 000

06/01/2009 05/31/2000 000

04/01/2009 04/30/2000 2.90100

03/01/2009 03/31/2000 4.000 00

02/01/2009 02/20/2000 2.20010

01/01/2009 01/31/2000 0.03540

12/01/2000 12/31/2000 4.740 70

H I M  Consumption (Gallons) 23.703.90

120Э01 Consumption (kBtu (thousand Btu)) 3,200.771.70

Total Fuel 04 (No. 2) Consumption (kBtu (thousand Btu)) 3,209.771.70

(•Mattie total Fuel OM (No 2) consumption at this building including all Fuel Oil (No 2)
□

Fuels " J

(^ * »w e o m u m p tto n  totals shown above represent f>e total energy use o# tfws bufkJmg? 
^MMconArm there are no additional fuels «fcstnct energy generator fuel o i) used m this facility □

4*a*«on*umpt.or totals Shown abo,e « к Ы е  all on aite solar andor w ^d power located at 
J * * 7 P’asse confirm that no on site solar or wind msUHabons have been om.tted from thts 

^ ^ В Й 5 » » У « » п в  must be reported □

( ertifying Professional
for the ENERGY STAR the Certifying Professional must be the sa n« as the PE that s-gned and stamped the SEP ) 

_________________________ D~ ________

1 a p p * »* » V » ENCftGV «ТАЯ
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FOR YOUR RECOROS ONLY. DO NOT SUBMIT TO EPA.
Please keep this Facility Summary for you' own records do not submit N to EPA. Only Ihe Statement of Energy Performance 
(SEP). Data ChsckJtat and letter yf Agreement need to be submitted to EPA when applying for (he ENERGY STAR

FacW*y
Lowe) Elementary School 
1025 Unooln Place 
Teaneck. NJ 0*666

Facility Owner 
Teaneck Boerd of Education 
1 Mem son Street 
Teaneck . NJ 07666

Primary Contact for this FaciMty 
Anthony D Angelo 
1 Memson Street 
Teanec<. NJ 07666

Qi i wral information
Lowe* Element try Scho*

droaa Floor mg
УШШШ

47.106

Bor 12-monfi E  vluedon Ptrtod fendtog Ь ч *
'1934

30. 2009

LowaS Etarwaary

apocoTyp* K -12 School

QfOM floor AfM(S>) 4 7 10S

OponWoohond.? No

NumOa of PC* 23

Numta of aa*-<n о«паиооо1 ̂ aatar 
M l •

Proaanra of coofcrg ккМ аа Vos

РоязомСвоМ 20

Percent HoaWd to

I M V 12

►agfi School? No

School O m ntr Taanac*

Evafcatan Period» Compartoov

Partwiaan.allalrtca (EnSng D a i  1 < W T X P )
SaaaOiw

(E n*ng 0a»0ta0/200 t)
•Uhng if 7S Target NetoO«*

Enargy Psrtvmama Raang I t I t 7t N/A so

Enargy ктп ш у

5а»(мамег; t l a* 92 Н/A r

Source f M M b j 13S ist 7t NiA 100

En**yy COM

fr>aar Sts m o s t tl0t.M7 0t | •4t.t1J.47 WA

H J t 1 2 »  |1.0t N/A * 1 »

Graonrouaa Oat 1 Manona

M C O ^y aa r эаэ see 220 N/A 2*1

идСОуава/уааг t t t N/A e

Mora >wn 80% of your buM*HQ ч dotnid aa K-12 Softool Piaa*« now your raang acoauNi 
<d hoУ  * bu*d>ng had an в  тшд$ я т щ  of 80

о Т Ы н
а - а о о ь

I nt>  Нвт-пШ  A— rag* cokjm r



1
S t a t e m e n t  o f  

E n e r g y  P e r f o r m a n c e

2 0 0 9
Lowell Elementary School 
1025 Lincoln Ptace 
Teeneck. NJ 07666

Portfolio Manager Bu Iding ID 22446-M

I T M  energy ise of th s building has been measured »nd compared to other s mllar buildings using the 
Kwlronment.il Protection Agency's (ЁРА в) Energy F-erlomiance Scale of 1-100 with 1 being the least enemy 

■riant and 100 the moet energy efficient For more mtomation visit energy tier gov/benchmark

Most Efficient

B u ild in g » with a «c o re  of 

75 o r h igher m ay qualify 
for E P A ’s E N E R G Y  S T A R .



.......' М
E N E R G Y  STAR

STATEMENT OF ENERGY PERFORMANCE 
Thomas Jefferson Middle School

Butkftng Ю: 224487V
For 12-month Period Ending: November 30. 2000'
M i  SEP b M M  ineligible NIA Date SEP Generated: May 04 2010

Faculty
Thomas Jefferson Middle School 
655 Teanecfc Road 
Teeneck. NJ 07666

Veer BulH: 1966
Gross Floor Area (IH): 106.216

Facility O w n  
Teaneck Board of Education 
1 Memeon Street 
Taanack. NJ 07666

Primary Contact tor Vila Facility
Arthony СГ Angelo 
1 Memeon Slraat 
Taanack . NJ 07666

Enargy Performance Rating1 (1-100) 30

Electricity - Gnd Purchaaa(kBtu) 2.537.675
Fuel Ой (No. 2) (kBtu) 5.667.892
Natural Gas (kBtu)* 787.693
Total Energy (kBtu) 9.023.460

Enargy Intensity^
Sue (kBtu/Wyr) 86
Source (kBtu/П Vyr) 143

Emlaalona (baaad on aAe energy uae)
Greenhouae Gaa Етааюпа (MCO,a/year) 647

Electric Distribution Utility
Public Service Elec & Gee Co

National Average Comparison
National Average Site EUI 72
National Average Source EUI 120
% Difference from National Average Source EUI 19%
Building Type K-12

School

Clamn jSartUL Jnn ** - *- - slnnnlolamp си oeniTying rrovessionai

Based on the conditions observed at the 
tune of my visit to this building, I certify that 

the information contained within this 
statement is accurate

Meets Industry Standards' for Indoor Environmental Certifying Profess tone!
Conditions: Matthew Goss

Ventilation lor Acceptable Indoor Air Quality N/A L ^ N Y « m  8°U M " 1
Acceptable Thermal Environmental Conditions N/A 
Adequate Illumination hi A
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ENERGY STAR' Dala Checklist 
for Commercial Buildings

^ i . a b l W I  tOQu**<N ГЫ, f N F.FG Y S TA H  a P n jW a m o jI f  r>gin«.,r » fnu*i .W «le *  f  • accuracy ol th« 
и ^ в  гяапе T «  checker «  d w g n «1 lo prtwM* an at-a-git nre  •urwrury of a property-* phy**c* 

к Я М >  Г ч  P t  toub»<*w>fcmg * a  W o rw rto n  r «  tha bu«Ong owner с/ operator ’ a*

ie itw er
h v i m  •  correct OR Mo J0e a note

^ S t e w o n POR rf  OLIO If ANAQER
VERII Ю АТЮ Н QUESTIONS •IOTES 0

l ^ i g N e m e
TkAft'U * ш----I non aa Jantrion ¥ЮОИ

School

I» th* the official budding name to b* diaptayec in 
Iha ENERGY STAR Regleey of Labeled 
Bufldtoge? □

Type K -12 ScfotX
1* Me an ecajre'e deacnpton of fee apace in 
quoeacn? □

Location
655 Toeneck Road. 
Tf-enecK. NJ 07666

•a the iddreta aocurelo end oomplet*? Correct 
Saeethtf normaiuadon requtrea an accurate ztp 
code □

SMeM Structure Single FecMy

Doea t*s SEP r» preaent a Mngta tinctured Sf Pa 
cannot be aubmMed lor muMpte-buMng 
campuaoa (wrth the exception of acue care or 
chidre-va hoeprtaM) nor can they be submitted ее 
гергееипйпд only e porbon of e buld ng

□
CRTERION 

Oroaa 1 loor Are.-

VALUE AS ENTERED IK 
PORTFOLIO If AN ACER

VERS Ю АТЮ Н QUESTIONS « " S  0

105.216 So- F I

Dom  t^M aquere footege ii etude el aupportnc 
functio >a euch *v kNchen* end breefc rooma ut ed 
by atef aiorega iraea. adrnnetratiw eraee. 
atavatcra Ыетемв*. atne. /ant shaft-v ate AMo 
note that euedng etrtume anouM only indude tie 
baa* flow area tJtat it ocnnM> imaratMel 
(plenum) apace between ftjora ahou«3 not be 
Included in 9m tctai Finely groee door aree a  not 
the aarne a* 1— M l apace Leasable apaoa м a 
aubeet of groee floor erea

□

ol P C .

w aiio n/Trw f »r

No

weekenda? The includes acevMee beyond Vie 
work о  inducted 0y maintenance desneig. end 
eecurily pereonnM Weekend activity could indjde 
any tm a «Mien the apace t* uaed lor deeaea. 
performances or other achool or community 
actMtta»a If the building le open on n e  weekend ea 
pert of ttw atendurd achedule during one or mere 
aeeeora. the bufcflng should aelect Tyaa? lor open 
weekend* The Tyee? reeponee should apply 
wheth»-r the buHctng «  open for one or both of the 
weekend deys

□

127
I* the the number of personel computer* m the 
K12 School? □

3
ie the the total number of commercial walk-m t/pa 
freezer a end coders? These unite are typtcely 
found и  storage end recehing area»

□

Yee

Doe* thie achool have a dedicated sfiece In wfich 
food ie prepered end served to Mude'He? К the 
achool he* apeca In which food for vudents ie antу 
kept warm and'o aervad k* atudenta or ha* orfy a 
geley that a  ueed by teacher* end raff fien the 
anewe ia *no*

□

Coowa

' • • ( Н и м

h i

50%
la thie the percer tage oTth* total floor space w-thm 
the fectty thet i* aervad by mecherwal ооойпд 
[equipment?

□

9 0 %
la thM the percer teg* of th* total flbcr apace wthin 
the CacMty thet ie aervad by mechar** ЬиеНпц 
eqmpnent? •

□

12(Opionei)
Ie ее* achool In operation for et leeet 6 montieof 
Ihe yeer? □

Pace I of 4



High School? No

U W w  12)? If Ы  buying | * c h w  2 1̂ ,  
Khool students at all. the uaor ahouk) check V e t' 
|*o "Ngh achoof F o r a v ^ o
to »r«to eK -1 2  (ataman'ary/****, and htft 
K M ) 9*  uaar ahtxid cnocfc >oa ю



ENERGY STAR’ Data Checklist 
for Commercial Buildings

city

Meter 771015616 (kWh (thousand Watt-hour»))
Space(si: Entiff Facility 

Generation Method: Gnd Purchase

Energy Uae (kWh (thousand Watt-hours))

11/1CV2009 66.400 00

10/12/2000 >9 .260 00

36/12/2009 

” 37/14/2009 

"»/11/2009~ 

~36/0*2009 

"” з4Л)8/2009

00/11/2009 46.06000

06/11/2009 31,920 00

07/13/2009 51.640.00

06/КУ2009 66.400 00

05/06/2009 59.760 00

33/05/2009 04/07/2009

32/06/2009 03/04/2009

"  31/09/2009 Э2/05/2009

12/13/2008 31/06/2009

СопаипцЛоп (kWh (th o i-u n d  W .l -h o o r . »

’И 1 М < « С м и п р « о л  IVBtu {thooaand Btu))

e*— Еь* ««с л у  ( irtd  P u n U M )  Co num pUo'i (kBtu (thousand M u ))

IlactiicJty Grid Purchaae) consumption at thia building including ill

66.600 00

61.200 00

73.440 00

56.920.00

2.266.116.46

2 266.116.46

□
3340962 (therm»)
.): Entire FaaMy

WM 3/2009 

39/12/2009 

36/12/2009 

37/14/2009 

36/11/2009 

36/09/200  ̂

04/06/2009 

33/05/2009 

32/06/2009 

01/09/2009 

12/13/200в

End Oat»

11/10/2009

10/12/2009

00/11/2009

06/11/2009

07/13/2009

06/10/2009

05/06/2009

04/07/2009

03/04/2009

02/06/2009

01Л6/2009

Enargy Use (tharma)

401 57

507 57

466 39

511.60

663 79

79142

747 37

656 63

761.05

69766

Page 3 of 4



3340982 Consumption (th*rm*) 7,124.38

3340982 Consumption (kBtu (thousand Btu)) 712,43* 00

Total Natural Oa* Conaumptton (kBtu (thousand Btu)) 712^63Bj» »

Is this th* total Natural Gaa conaumptton at this budding Including a« Natural Gaa m*t*rs? □
Fuel Тура: Fual OH (No. 2)

Motor: 128387 (G a llo n s )
S p a c o (s ) Entire Facility

Start Oat* End Dels К ia a rg y  Use (G a llo n .,

11/01/200» 11/30/200» 6J21.00

10*1/200* 10/31/200» 0.00

0*01/200» 00/Э<У2009 0 00

0 *0 1 00 0» 06/31/200» 000

07/01000» 07/31/200» 0 00

00/01/200» 08/30/200» 000

06/01/200» 05/31/200» 000

04/01/200» 04/30/2009 7.226J0

03/01/200» 03/31/200» 2.600 00

02/01/2009 02/28/200» 7,899 00

01/01/2000 01/31/2000 10.062 80

12/01/200» 12/31/2006 6.611 80

128387 Consumption (Gallon*) 41,811.40

128387 Consumption (kBtu (thousand Btu)) 5.887.891 57

Total Fual ON (No. 2) Consumption (kBtu (thousand Btu)) 9.667J61.57

la thia the total Fual OH (No. 2) conaumptton at this building Including all Fual ON (No. 2) 
m alar»? □

e . - i -

jOo th* fuel oonaurripbon totals shown above r*pres*nt to* total anergy us* ol this bu8dmg? 
Please conUmi there are no additional fual* (district anargy. genarator fual o i) usad In 94s fadBty □
On-SH* Solar and Wind Enargy
6o  the fueT conaumptton totals shown above nduda al orvsate solar and/Or wind power located at 
your facility? Ptoasa confirm that no on-eita solar or wind installations have been omitted from this 
list All on-sit* systems must b* reported □
C ertify in g  Professional
(When applying lor 9 *  EN ER G Y STAR, tfw Certifying Professional must bo th* м т о  м  th* PE that ugn*d and stamped th* SEP )



f o r  y o u r  r e c o r d s  o n l y , d o  n o t  s u b m it  t o  e p a
_  Itws Facility S jmmary or your own record* do not submit it to EPA Onty the Staterrent of Erergv 

12*?Checklist and Letter of Agreemont need to be submitted to EPA when appty ng for the E N E R G Y  SI
L

Performance
ITAR

Middle School

Т?!т11пвс*
07666

Tl

Facility Owner 
Teanedi Board of Education 
1 Mermen Street 
Teaneck . NJ 07666

Primary Contact tor this f  adltty 
Anthony (УАлдек)
1 Memson Street

.N J  07666

____ Г.1 Inform ation
Tho m as Je f erson Mcklle ScTool

^ ^ ^ g £ * i  Exciud.rg ParV.r>> 'ft

t Use Sum m ary

»aa*Tyti* К 12 School

^ F w A e # ' ' 10671S

No

^ e ^ o P C . 127

S

ruaanrt jfoootong tacMw» vaa

R W « C o a « so
90

12

а »  и No

SM O U ncf T* ~ -

10£216 
"75s r

November 30 2009

Enarg> Performance Com parison

™  i "  ‘  *e**rtC’
Cun ant f ,  |Tn,

(fndfcg 00*11/30000») £n<*ngO»e 0900/20») Rating of t o p *

30
» "  J

N/A |
______ ~  1" " Л 1 “*

Site ,1.8 и 90 M N/A 72

, S w r » i* » u 1 . 143 m 04 N/A 120

* *% C ia »

L , 1 1И.024 13 1 348.101 30 1 130A71.07 1 N/A S1MJ0N01

r a i
I 1 M • 237 *124 N/A *19*

В 1* * * *  <*•«**••■*

MtCO •47 M l see N/A
1

kgCO • • » N/A
Г  . .

i

lUing и defined м  K-12 Scho* P l w i  го » toal your r*Bng account tor *< of to  • 
your taAUng wouM have if уо.л buMng had an *v*raga rating of 90

ii



S t a t e m e n t  o f  
E n e r g y  P e r f o r m a n c e

2009_________
Thomas Jefferson Middle School 
855 Teaneck Road 

Teaneck. N J 07666

Portfolio Manager Building ID 2244679

The energy use of this building has been measured and compared to other similar buildings using the 
Environmental Protection Agency's (EPA's) Energy Performance Scale d  1-100. with 1 being the least energy 
efficient and 100 the most energy efficient For more information, visit energystar gov/benchmark.

т ы »  bunding»

Ж
1 S i 100

Least Efficient Average Most Efficient

TNs building uses 143 kBtu per square tool per year •

*B«Md on K W ta  energy mtonMy lor tie 12 montt period enOng November 2009

Buildings with • «core of 
75 or higher may qualify 
for EPA’s ENERGY STAR

Date Generated 05/04/2010



ОМ8 No 20604347

STATEMENT OF ENERGY PERFORMANCE 
Whittier Elementary School

EiuHdina Ю : 2244881
For 12-month Period Ending: Nowmber 30,2009’
Date SEP become* ineligible: N/A Da-. SEP Generated: May 04. 2010

__ _______________________________ Facility Owner Primer» Contact tor this Facility
8 ^ 5  B e n e n tiry  School Teeneck Board Ы Education Anthony CTAngeto
’' J X - E n t f e w o o d  Avenue 1 Memson Street 1 Merrteon Street

07666 Te an e c» . N J  ОТввв Teanec* . N J  07t66

Яи It: 1921
7o o r Area (1»*>: 56.116 

Energy Performance R at-ngM  1-130) 15

sea Energy Uae Summaiy* 
EWblOty -  Grid Purchase kBIu) 
-u a lO K N o  2 ) (VBtu)
■*ЛжЫ Gas (kBU.)4 
'aM  Energy ( k » j )

Energy Inti
aetkBt...*V )

ЯУ)
M e e lo M  (baaej on M e  energy uae) 
3«W house Gae Emtmstor s (M tCO,a/yeer)

ЕИсЩе Dtetnbu .on utmty
pwMc Service E k e  & Gae C o

4**enal Average Com parlao n  
И6ИМ  Average Site E U I 

•tee* Average Source HUI 
Jn JIlrin c e l'o n  Netiona Average Source EUI

1,267.811
3.860.478

34.633
5.157.922

93
148

478

66
105

4 1 %
K-12

School

Stamp oi Certifying Profaeeionel

2 * t a d u e t r y  jtendarcn* lor Indoor En  /потопе Hal

'^m *bor' ter Acceptable Indoor Air Quality 

V®*|**eie Thennal Enviionmenta Conditions 

^■кМигапапоп

N/A

N/A

N/A

Certifying Professional 
Metthew Goae
11 Bnnar Amencan Boulevard 
Latham. N Y  12110



ENERGY STAR* Data Checklist 
for Commercial Buildings

In oidor tar • DuMng to quaety tar Vie ENERGY STAR. а М м п п «  Engneer (PC) mual > M N  Ste eocurecy of N  dato undartytng toa buMngi energy 
performance rakng Th* ohaddM la daatgned to prowide an al-*0ance a^wnery of a property*» (*ya>oal and operamf charadaraece a» wel а» а» iota wwrny 
oonaumpaon. to aaat N P t n  doubt» checking tw  intormeQon f l  tie buPdwg owner оr operator hee entored wto ̂ rttaPo Manager

Ptoaaa с omptata and «19л М »  cbecMM and Inctuda и «rttMha alaw»ad. at«ned Halaiwatd of Energy
NOTE You i*u»i check each boa to tnOceto tiel aaen value I» coned. OR M u d a  a noto

CRITERION VALUE AS ENTERED IN 
PORTFOLIO MANAGER VERIFICATIOH QUESTIOHS N OTVS

Building Name 1 ЛП1 Mli ■ 1 Г"! ■ ■ 11 i ■ 11 f  nh r. n 1 VTnnDWT c w n w rw y  оСГКХЯ
Is the the offoal bu.Ong name lo be (fcspleyed m 
the ENERGY STAR Registry of Labeled 
Budftnge?

Type K-12 School
is tNa en  ̂accurate description of N  apace in

Location 491 Weal Englewood 
Avenue Teaneck. NJ 07666

it tee addreaa accurate and complex^ Correct 
*weather normakzabon requires an eccurale zip 
code

Single Structure 

Wh'ttw Elementary (h

Stftgie FedMy

Oo m  Iha SEP i w h w  a n n >  u rud u r.’  SEP . 
cannot be eubmitiad for multiple-budding 
campuses (with Iha exception of acute care or 
chfldrarfS hospitals) nor can they be submitted as 
representing only a portion of • budding

CRITERION VALUE AS EN TERED IN 
PORTFOLIO MANAGER VERIFICATION QUESTIONS HO TES

Oroea Floor Area S6.11S Sq Ft

( M l h . i q u n b o l i g . K M . i l v w o n n g  
fcnettons such as kitchens and break rooms used 
By staff, storage areas administrative areas.

note tw t extottng etnume should onfy ndude tw  
bese door erea the! it nrrupis* interstitial 
(plenum) space between floors should not be 
included in tfie total Finady groee Hoor aree is not 
Iha same ее *eettfrtt spare Leasable space is a 
iijbeet of groas floor area.

Open Weekend*? No

Is this budding normaiy open atadon the 
weekends? This Includes actrvmee beyond the 
work conducted by malntenence. cleaning, and 
security personnel Weekend activity oould Include 
any time when Ihe space «  used for desses, 
performances or other school or community 
acttvibes H t *  budding is open on the weekend as 
port of the standard schedule during one or more 
eeeeone. the budding should «elect ?yse? tor open 
Weekends The ?yes? response should appfy 
whether the budding »  open for one or both of the 
weekend deys

Number of PCs 26 Is this the number of personal computers m ihe 
K12 School?

Number of walk-in
0

ts the the total number of commercial walk-in type 
freezers and coolers? These units ere typically 
found in storage end receiving areas

Preeence of 
cooking facilities Yea

Boos Ihe school heve a dedicated space in which 
food is prepared and served to students? If the 
school has specs m «dwch food tor students is only 
kept warm end/or served to students, or hes only a 
gadey tiet is ueed by teachers and staff then tie 
enewec is *no*

Percent Cooled 4 0 %
Is the the percentage of the totalHoor space within 
ihe facdlty that is served by mechemcal cooling 
equomanf?

Percent Heated 9 0 %
Is this the percentage of the total floor space within
IhA fa ЛМ 1 ш *--------* hu ■ 1 |-> anlr-1 haafcinme тесану mat is serveo oy mecnentcai neeong 
equipment

12tOpMonal) Is thia school In operation for at leeet 6 months of 
Iheyeer?

Р * | *  1



No

<Ь t *  ЬАкпд a N *  scho* (iMchino pades 10.
11. andtor 12)? И the bu*dng leeches to N *i 
school students u la l.t w u s w  short) check >•* 
to ЪдЬ schooT. For example. if tie school toeches 

K-12 (olemeotery/middle aid high
school.. the user should check yes' to *htgh

□



ENERGY STAR' Date Checklist 
for Commercial Buildings

Enafyy C onsum ption
Power Gsneratton Plant or Dtetrtbubon ЦШШу Pubkc Sarvea Elec 4  Gaa Co

Fuel Type: Electricity

Meter 778003529 (k W h (thousand W att-h ours))
Spaca(a) Entire FacHty 

G eneration Method: Grid Purchase•

Start Dele End Data Energy Dae (kWh (thousand Watt-hour»))" I

1*1*2009 11/0*2009 27.400 00

0*11/2009 10Ю9/2009 34.200 00

0S/1112009 0*10/2009 36.000 00

07/11/2009 0*10/2009 34.000 00

06/10/2009 07/1*2009 23.00000

05/06/2009 0*0*2009 23.000 00

04/07/2009 06/07/2009 31.400 00

03/05/2009 04/0*2009 36.000 00

02/06/2009 03/04/2009 26.600 00

01/06/2009 02/05/2009 30.600 00

12/12/2006 01/07/2009 26.200 00

77 8003529 Conaumptton (kWh (thousand Watt-hour»)) 332.690 00

779603529 Conaumptton (kBtu (thousand Btu)) 1.134.931 20

Total Electricity (Ortd Purcheee) Conaumptton (kBtu (thoueend Btu)) 1.134,931 20

la thia the total Electricity (Ortd Purcheee) conaumptton at tMa building todudtog all 
Electricity meters? □
Fuel Type: Natural Oaa

Meter 3179230 (therm s) 
S p a c e s ): Entire Fadkty

Start Date End Dote Energy Uaa (therm»)

10/10/2009 11/0*2009 14.57

0*11/2009 10/09/2009 3S64

0*11/2009 0*1*2009 35 48

07/10/2009 0*1*2009 17 72

0*13/2009 07/09/2009 16 66

06/06/2009 0*12/2009 1S.74

04/07/2009 05/07/2009 3130

03/06/2009 04/06/2009 4077

02/06/2009 03/04/2009 22 00

01/0*2009 02/05/2009 34 50

12/12/2006 01/07/2009 ieec

,1T5J .мпайол (кВ u (thou» ind Btu))
---------- --------------------------------------------------------------

299 20

„ 7 5 ^ -----------------------------------------------------------------------— ---------------------------
G W  Coneumptton (kBtu (thousand Btu)) 26.920.00

L - ^ r i l ' i t a l  Natural Oaa consumption at tils  bu.ld. >g Includ ng all Na ural Ga« mstars? □
fyi>e: Fual С 4  (No. 2)

M alar: 12S3S1 (G allo ns)
Spaca<s): Enttrr FadNty

Stan Dat.» End Del» Energy Use (OaMona)

11/01/2009 11/3*2009 2.000 10

1*01/2009 1*31/2009 000

3*01/2009 0*3*2009 000

36/01^2009 0*31/2009 000

37/01/2009 07/31/2009 000

3*01/2009 06/30/2009 000

36/01/2009 05/31/2009 0.00

34/01/2009 04/30/2009 2.264.70

33/01/2009 03/31/2009 2.667 60

32/01/2009 02/26/2009 5.31160

31/01/2009 01/31/2009 6.55660

12/01/2006 12/31/2006 6.96010

'21*1 Conaumptton (Gallons) 27.793 19

1MMI Conaumptton (kBtu (thousand Btu)) 3.996.476^2

Tatal Ftal Oil (No. 2) Cone jmptton (kBtu (thouaand B tj)) 3 956.479 22

total Fual ON (No 2) conaumptton at this bo Idlng Including aN Fuel ON (No 2) □
■ » - ------------- ------ V -  » l i  shown sbovs гда  м я  Ihs oal snsrpy us* Ы this butkjmj?

■ ^ о о г о ,а » И »  «Н П О  sdtlo nsl IЛ И  l* «n c t sowgy generator fuel ой) i i m  m thtt ГааМу

^ ^ W m n i w i I K a »  .O o.* n t i k K o i v *  HMf -ndror a n ) poa*> «С М И  «  
, i j^ jl^ ta e * * , confirm mat no on uia sots* or wwyj n  .taneftont h .v . bee i  omitled r » M

nm«* be reported

□

□
[ Professional
I  ter tie  ENERGY STAR. 9w Certifying Proteaoionalmuat be Vtaaemeaa the PE that algned and atarr^ed the SEP ) 

^ _____ _________________________________D o le _______________

P**.c4 of 4



FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO EPA.
Please keep this FaaMy Summary for your own record*, do not submit N to EPA Only the Statement of Energy Perform a n c e  
(SEP). Data Checklist and Letter of Agreement need to be eubmtted to EPA wrtien applying for the ENERGY STAR

Faculty
Whittier Elementary School 
491 West Englewood Avenue 
Teaneck. NJ 07666

General Information

Facility Owner 
Teaneck Boeid of Education
4 llaniimn - - - *i мвгтаоп bireet 
T*ana<*,NJ 07666

Primary Contact tor thta Facility 
Anthony O'АпдаЮ 
1 Memson Street
Teaneck . NJ 07666

Wntroer Elementary ocnooi
Gross Floor Area Excluding Parking: (fr) 55.118
Year Built 1Ю1
ForTi-morth Evaluation Period Endaig Data November 30. 2009

Facility Space U u  Summary
WMBar Elementary

•pocaTypa K -U S e u o l

Qfoaa Floor A««a(S*) 56 116

No

NumoorolPC* *

0

Praaanoa ol cooking h c t t M Ysa

Poreof* Coolod 40

Paccar* N o n a •0

«еa s * 12

>Sgh School? No

School DM ncr Т а м



1Ener
i t a t - p m p n l \ n f

ance
2 0 0 9

gy P e r f o r m c
Whittier Elementary School 
491 West Englewood Avenue 
Teaneck. NJ 07666

Portfolio Manager Building ID: 2244831

The nnergy LSe of th i  building ha* been measured and compared tc other t  milar boikjingi using the 
j^wtronmenUI Protection Agency's (EPA'») Energy Performance Scale of 1-100. with 1 being the least enen|> 
M bent and 100 the mod energy efficient. For more information, visit energystar gov/benchmark

ТЫ » building'»

m

oast Efficient Average Most Efficient

This  tn ikJmg uses 148 kStu per i^u a re  loot per year 

* 6 w d  r n  lourot r w g y  k x N ’ 2 monfi prnod «ndto( *

B u ild in gs with a ecora of 

75 or h igher m ay qualify 
for E P A s  E N E R G Y  STAR.

n Agency »
•  • • U S  0Mb o ia

I Generated 05/04/2010



APPENDIX С 

EQUEST MODEL RUN SUMMARIES



ЛяОШ ГПят: 1ИИЩЩ

j  Etoctrtc ConximpMon (k w h ) | | 6— Cow»un«ptto« ( t n )  |

*»ЦГ«1

*»«»Cool

2  А г н  U p itln g  Г
■  T w i l l * » * * ,
■  H * .  equipment |

Cxtohor U M 0B 
Pumps 0  Auk. 
Ventilaboa Fan»

um p tto n  (k W h  «ООО)

0.04
wmu

0 0 4
war

0.07 0.4|
« o r

3 4

0.09 4 4 1 4.05 2.32 0 5 0

1.30
13.37

1.44

1-41 
12 00 

140

1.70
13.30

147

1.99 
12 94 

1.04

1 4 7
13.J7

141

3.14 3 4 0 3.09 3.14 3 4 0

7.90
33.42

• 7 4 4  
3040

9.37
94.12

0.07
31.40

0 12 
3 1 4 0

*k*» ( t t i i  * 0 0 0 ,0 0 0 .0 0 0 )

1.09 0 4 7 0.60 0.37 0.00

I W «t* f H e «m e  
Ht Pump S<*p. I Space Cooling

I N

0.04

1.13
9.99
1.03

ЛИ
201

0.40
1 92 
I I I

2 .9 » 4. J4  1.47 0.02 0.04

0.15 l « 2  3.10 5.25 22.41

0.45
1.tl 
1 35

799 1Ю 1.5S

7.57
29.20

3.77 3.00 
10.91 11.93

10.29
1-04

7.00
20.10

L l *
1X37

144

l.*4
12.94
1.00

1 41
13.30
1.00

14.51 
120 05 

19.00

3.20 3.20 1 4 2  Я М

032 0.27
30.71

0.07
30.12

90.02

0 07 0 60 0.J7

0 02 0il5 0 0 0  4 06

М 2  OilS 0.40 0-00 4 Л



Й Я Я В В  «а та и - гш» »• «м а л . О п тI ЬтШ штггм ю » м «  и  и

I
«m in t in g  
Т м к  Lighting 
И к .  Equipment

(.0*0.000,000)
и

| С—  Contuwptton (B tu ) I

.ll
tite n o f  Usage ■  Water Heating ■

■  Л и » * * »  Au*. 1  Mt Pump S jp p
■  VentiaOon Fans ■  Space Heating ■

Refrigeration 
Heet Rejection 
S p u t  Cooling

••02 0 0» « . I I  0 4# O N  0 92 079 О 40 0.M  0 0 ) 4*4

042 001 0.00

*jm p»*Aux
Cat. Jug*  

CO# 
Тмк Lights

*414 17.00 l i f t  I I . U  14 65 IS. I I  I2 .fl 13.27 10.0)
1 14» 1061 t i l l  *77 Щ  024 002 0.00 041

22.40 21 31 М Л 4  2140 22.02 It  40 1*15 16 34 21.41

10.12 U

16-65 17.10 10.20 190 16 
J-99 0.95 1143 *9fcS

2342 22.03 20 04 240 S)

3553 31 20 3 2 .»  37 00 27 »  
•4.47 79 14 П .9 6  00 07 03.31

16.03 3343 3740 37.49 31 10 Э74Д7 
47 OS 72.40 9Um  06 40 7940 007 W

в м  C o n w m p O M  (W M  ■•90,000,000)

HTSupp
0 84 0 50

• 02 0 02

0 05 

0.02

Тмк light*
0 00 ОЛО 0 00 0.00 

M 0  0.13 000 0 02

0.0 0.01 041 042

о.*

0.02

0.00 042 * U  0.42 0.79

4 M 

020

009

4.»

«QUEST 3 6X0010



ЪтОШ ГПтт: PVXWHJI

I 6—  Consumption (B tu )
( « 000.000)

k n  F «  H tr  I r H n  ) w  U  Aug Sep Oct Now Dec

3  * M U 0 K l n « □  Extoritr U u g r ■  W i t v H n n g  □
■  Tfsk lighting ■  Pump* 6  * u«- ■  Ht Pump Supp.1  64,. .  g — . . . ■  и, 6■  e q jip rn nx ■  Vcntiljboo Fans ■  Spec* H c M n g  ■ Spec* Cooling

«ИПСО0

(k W h  < 000)

•  M  M r  m r  M r
1.36 1 Л  1.36 t .« t  2 46 4.10 2.7» 2.47 1 7 4  1 .И  1.31 I K  J4  70

t . N  1 И  1.: 0.76 6 * 9  0.02 U3 0.00 1.62

11*11.
« . « ]  4.1* 4 61 4.41 < u
26S 2 3 0  2 »  2. SI 2.09

2.06 2 4 3  2.44 2.33 2.16

H i  J J J  7.01 6 7 )  6.22
)J  17.7*

2.47 0.61 0.66 
1 65 0.72 0.73

U J  4 4 3 4.4* 4.63 44.65 
2.19 2.3* 2 61 23. VS

2.27 2.02 2.11 2.20 2.16 2.15 I J S  2617

H M  .'74 I* V 

• « • « ■ M u n  p tio n  (B tu  .0 0 0 ,0 0 0 )

«•«•Cool

6 5 4  S.63 6 * 7  6.34 6 2 2  6 19 6 49 75 
1*13 I  l . M  12.26 16.56 1740  17.49

262.3 226.1 160.0 106.7 274> 

3.1 1.1 3 4  3.1 1 4

2664 220.2 1636 1104

2.0

2.0 2.4

S.O 4 6 1  1374 

2.5 2 4  2 4

U 4 W

J 5 J

M  M  24 14 404 ИМ 3114 U 7U

M a n * *  ■ * * * ¥  C e n M m p d a n  b y Е л 4 и и
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[ i l a c t r k  C o n tin u a tio n  (k W h ) |

(lOOO.OOO.nO)
| 6 w  C o m u m y t k m  ( * u 7 1

.ll
i

Arao Lighting
Т а *  l ig h t mg
Mitt equipment i Pumps iAMi

V* I I
MitgaroOo» 
Meat ««tact*» 
Span Cooling

i  c m •  M * .17  0 5 1  l.M  4  7» I D  1 1  5 *  S M  « 0 5  |.M
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IM O U a r
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IOOO 115 01
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APPENDIX E 

SOLAR ENERGY FINANCING WORKSHEET
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Complete one Facility Data Form fo r  euch building tfya* are settin g  to en ergy audit multiple bmldinp. 
complete от  Facility Date Form f i r  each.

APPENDIX С - FACILITY DATA FORM

FACILITY INFORMATION
Fleast complete Ле information below fa r Ли specific facility that it  seeking enrollment In the Fromms.

Farilty Naa*
Oan(amln Franklin Middle School

I M  Adtfnaa 
<316 TaR Road

Caaaty _____
Bergen

State
New Jefwy

7M
07666

Farllty’* Dm e* ,* »  
3 Story Stnjcton 
OradatS-B

TaUl Sq n  * n r Bum

100,202 1*67

HotfrvWcefc О сирЫ

90

Nn»b*r of KmpUyrtt
106 «flip / 676 «Ьjfenti

•aMla* Typt (Cteck oaly « м  af lk< M «rta c):

□ Encrgcocy Service* □ G m p

□
r--- . ---ГШЛ - -U----II ll/I Ikf.n,I M IF r llM M I n ilFUW iry □ O f lM

□ RwrtaliM^blwtalMNl/fartu □ ЛЛфшт

В M m I □ School: ( eMrcc

□ □ OtWr:

ENERCY DATA
FI east complete Ле en ergy information below fo r  the mot! recen t 12 month period  avtMable In order la 
gain a complete picture o f  the facility  ’» energy net. be sw e  to include all types o f  en ergy used by Ле 
facility Do not include vehicle fu el

T t o  Data M o w  к  for Н и  I I  M w th  f t n r f :

"fciga i o»2 
pf£n*cy 17, 2009

Local Govarmaani Energy Au« Program
C t h c



ELECTRICITY V
Ktortrtc llttllt, N u >  А  Acceoal NuitorO)

PSE&G М 2 008678 18

« • M l  kWh llw
862.080

Аяаве! MactrMty Caat 
$136.64127

м ..  Su m .  kW
Sm  attached document

Mai Wletar kW 
8ae attached document

NATURAL GAS
1

PSE AG 842 008 078 18

Aaaaal Vm la Патам
6,662.267

Am u I Nature! C m  Cert 
18.403 43

FUEL OIL

Ailed *128388

Aaeaal Uaa la GaMaaa
30.082.70

А «м 1 Г м 1 0 а С М
168.321.93

PROPANE
Ггарааа ШИЙу Naaw A Accoaat Nuaitmta)

Not АдоИсаЫе

Aaaaal Uaa la Cafaa Aaaaal Ггарач Caat

I

OTHER
In iMj ttc tlon p l a n t  Ind ica tt any o th tr fiu ! typ t lhat th t facility тег. п с к  а :  мЫаг tnergy. wind 
tu trgy . Ыо-fmL cogtturaiUm, fm t  c t lh

(M » [  Faal T№
NotAppkcabta

Лама! С а м » Uaa (ladlrat* аайа) Aaaaal Kaargy Caat

-------------------------- в -— -w  rvocgn^g. rro jfra  hk*

гЦГГоГГ” *”
Faeruary 17, К О »

loca l Government Ewpy Audit Proywi CTRC



APPENDIX С - FACILITY DATA FORM
Compltle от  Facility Data Form fo r  tuck building If you a rt ir ettn g  to en ergy audit multiple Ь>ё1Лщ1. 

com p ile  am  Facility Data Farm f i r  ea ch

FACILITY INFORMATION
Please complete Ле information below fo r  aWf specific facility that it  Meeting enrollment in the f r t y

FarlKty Naae
Bryant Elamantjry School

•kMl Addraaa
1 Tryon Avenue

Ceaaty
Bergen

City
Taanecfc

Stale
New Jeraay

Я »
07868

Faddty'i Dntrtptaa

1 Story S tru c t» 
Oradee Pia-K A К

Total Sq Fi Vaar Hum
47,436 192® (1948,1962.1997)

HaarWWa* О го ^ Ы  

90

Number ot EepltyHi

78 amp. / 386 atudarda
Ш ч  Тура (Онск eely oee of the Mhrnfaf):

□ Ь н а р и у  Sarvicaa □ Carat*

□ Ceater/Meetfaf HalVUbrary □ Oflkaa

□ RaaraaU— /lalanalaiaal'Tarlu □

H School □ School: CaMava

□ □ Other:

ENERGY DATA
Fleate complete Ле en ergy information below fo r  the moei recen t 12 month period available In order in 
gain a complete p lctw e  o f  Ле facility t  en ergy  иже. be « и »  to Include all typei o f  en ergy  m ed  by the 
facility Do not Include vehicle fu el

П и  Data B rio »  la h t lh e  12 Meath Period: T  / 1 / 0  «  to 8  / З И 1

try 17.JOOt



ELECTRICITY
Electric UtHhy Маек А  « о н а  N m b t r f »

PSE4G #65 828 671 05

Aaaaal kWk Um A 0*0*1 Electricity Caal
291.040 t45.770.43
M ai Saiamtr kW Mai Wtatar kW

Sm  attached document See attached document

NATURAL GAS
Naural Go. I'tMey Кааи A Aateeat Nae*er<a)

PSE&G *55 828671 06

Aaeeal la * l a I V r a i A nasal Natural Caa Caal
134.802 1288.17

FUEL OIL
fa d  Oil Utility Naeae A  Ate

AMed 8128382

Aaaaal Ua* lo Calana

36468 70
Aaaaal Fed 0 8  Сам

$66.337.71

PROPANE
Prepaee Ut8My Маем *  Accaaat Nambrrta)

Not Адр*саЫе
Aaaaal U m  In GaHona Aaaaal Propane Ceat

OTHER
In thu  s t  с  non p ie tu e  indicate m y  o ther fa c t  type that Он fa ci lity  o n  in ch  a t to la r  energy. w ind  
en ergy. Ып-futL cogen era tion , fu e l  c e lh

Other Feel Type:
Not Applicable

Aaaaal h e p  Uaa ( M n t i  ualta) Aaaual Energy Caal

«ТАГГ USE OWLY________________
O la  Reoah»at Protect No

PaptoIi
Fefcuary17.2009

LoaTownwwITwgfTS^InerOT C trc



Complete m e Facility Data Form f<r ULh building I f you  a rt melting to en ergy audit multtptr buUdtngi. 
complete от  Facility Data Form fo r  ea ch

APPENDIX С - FACILITY DATA FORM

FACILITY INFORMATION
Fleam compltte the uform aum  M ow fa r this xpeclfic facility that It reeking enrollment In the F ro fw »

Г н * )  N»iw
Eugene FMd Administration Buttling

SUM) \ddrrsa
1 Itarrteon Slnel

C ie t r n__»«*' I

^Te e n e c k
Stilt

New Jersey
Zip

07666

Ккни>| DMcriptioe 

2 Йогу Structure^-. j Aiei 1 и 1 ■ i. »«1 и . Л С м .uenvw noninituiiion umcve

T m i s ^ n  V i t r M
24*77 1*66

HoarVWmk Orcupkd 

86

Neater of HmpUyem
47 employe»*

BeUdtag Туре (Отек onty ом ef Ibt folkmlac):

□ Е м г|И () Ser>k« □ G m p

□ ( Mlir/Mrfluc HiM/IJmry и o a k *

□ l«mtkM/KatorttluMri/rirki □ M W m

□ Scfcaal □ School: (olte*.

□ Water T  rea tment/Fuaipiag □ Other. ,

F.NF.kCiY DATA
Fleaie complete the en ergy  informahon below fo r  the т ой recen t 11 month period available In order M 
gain a complete picture a f  the facility 1  en ergy  me. be lu re to include all typer o f  en ergy  m od by the 
facility Do not Include vehicle fu e l

ТЫ  Dal* B.km a h r  the 12 Month r.rtod: T / 1 /  0 1  to 9 / Э > 0  »

гщ е  1*12 Ш вК км т м т Ъ пт ъЬ М 'пвт г,
ны ичу  п. 200* v. т т *



ELECTRICITY
EW ctrk Utility N i l »  *  A rt  o k  o' N . m M » V

P S E 4 G  #85 900 523 01

i n a l  k W k  Uaa Aaaual K ltrtrtrily Г eat
179.610 $30jM 9.01
M u  Summer кW M at W lalar kW

9 w  attached document See attached document

NATURAL GAS

PS£AG «05 900 523 01

Aaeeal Uaa ie Tkeraaa Aaaaal Nataral Caa Caal
M M (9 1(2 1

FUEL OIL
red Oil Utility Мае» *  Acreeet NeabtXa)

Allied #128365

Aaeeal Uaa Ie CaOues Aaaaal Fed 09 Caal
9.297.5 $17,170.33

PROPANE
Frepaaa Utility N e w  *  Acrouat Nambeit •) 

Not АррксеЫе

Aeaeal llaa Ie CaHsei Aaaual Propane (  sat

OTHER
h i thii tectum  pU ate indicate any o th er f u e l  type that the fa cility  m et. in ch  a t t o l t r  en ergy , w ind  
en ergy, bio-fuel, cogen era tion , j i» I  c e lls

Other Fed Тура:
Not Аррксаыа

Aaeeal Ee*n(y Uaa (indirai* aafti) Aaaaal Кааецг Cad

~ *Ф а Ш

m t io i ]  
ГЛ плп  17, 200*

Local Go .n rm m n t Е л к у у  Aucft Program Стяс



APPENDIX С - FACILITY DATA FORM
Complete em  F a cil ity  Data Form f i r  t e c h  M l tng I f y ou  a n  tt tU n g  to  em r g y  audit tnlH plt 

com p lete on e Facility Data Farm f i r  ea ch

FACILITY INFORMATION
Pira te com plete th e  ^ fo rm a tion  M ew  fo r  this sp ec if ic  fa c i lity  that it Hektng en rollm em  in the Program

I'uilMy N l M UMAiMuWfkA r ia i»4 ilatn ftйЛin 1 Inawinorr»# cw ntniary ocnooi

M m  A J i r m

201 F y e k »L «n «

ГмиКу
Bergen

^ T n e r e d t
St* I* Zip

07888

F a t# »? . Description 

1 S*or> Structure
a r a « M i - 4

Total Sq Ft Veer lu l l

40,373 1*2» (1980,1997)

lloart/Waok ttrropaad

90

Noabar af Kaploypn

80 ptnp 1342 MudiriM
M M ta «  lyp« (Chock only M t  af the follow»*):

□ E m rjra c y  Soe-rtcoa □ G rn p

□ С eater/M eet Inf H l M J H i r y □ O flte

□ Recreation/Kate rtaieimeetl/Farki □ ШШфт

И • M □
• > — »- г*-!!-.. InrlwOf• \ OIIĈ C

□ Water TrtntMant/Famptaf □ Otkor:

EN ER G Y D A T A

Pirate complete the en ergy  informaton below fo r  the mou recent 12 month period available In ank r*» 
gain a complete p ictu re <i the facility  i  en ergy me. be ture t o  inc/м* all typ a  o f  en ergy  u ttilby the 
facility Do not inclm it veh icle fm l

The DaU Below it for A* 12 Month Period: 7 / 1 / 0  8 to 8  < 1 1 0 1

Е (Ы г L—IOovymwmtno^TK j*  P roya *
tty <7. 2009 C T R C



ELECTRICITY

Nataral (.«<  Utftty Naaw A  « П М  N » M i )  

PSE4G #67 662 643 03

Aaaaal I 'm  l a  Thrraia Aaaaal Nalaral Cat Cm

41.287,56 (47,485.61

F U E L  O IL

Faal Oil Utility Naaac Д  Accoaat Naaitwita) 

Not Applicable

Aaaaal Um  in G a la » Aaaaal Fad Oil Caal

P R O P A N E

Prapaat UdHty NaaM A  A ttaai Naaiberta)

Not Applicable

Aaaaal Um  la Сабааа Aaaad Frapeac Caat

O T H E R

In this section p lease indicate m y  other/ml type that the fa cility  uал. such a t tolar energy, wind 
energy. Ыо-fuel. cogeneration, fu e l cells

Ottwr Fad Type:
Not Apptcatte

Aaaaal lacrty Uaa (laMcata w it» Aaaaal KarfQ Caal

Proiaet No.

- -----  ----------- ------------

Р*в»5о(2 ""  
fwbnmy 17, 2066

Local Оа**ттг*7тфГ^^ CTRC



APPENDIX С - FACILITY DATA FORM
Complete ene Facility Data Farm f i r  e t c h  building I f you  <re seeking to energ y  uudu multiple bwldmge. 

complete one Facility Data Form fa r  ta ck

FACILITY INFORMATION
Please complete the information below fo r  this specific fa cility that It seeking enrollment in the Profrem

Facility Nome
Lowe* Elementary School

S I M  AtMraaa
1025 Lincoln Place

Смай*
Bergen

сн»
Teanaek

Mete
New Jersey

Up
07565

Facility's Daacriptioe

2 Story Structure 
Gredee 1 *4

Total Sq Ft Veer Brit
47,106 1Ю4 (1995)

Haan/WM Occupied 

90

Naraber al teplayaea

61 emp / 305 atudaitt
Baiidiaf Type (Писк eoly erne »t ike fallow lag):

□ l.mergaacy Sffyaja □ Carafe

□ (> a l r r W « « |  HaMJbrary □ ( M i l l

□ latrtaUaa/Cakittlnwl/rirfa □ M tc fa .

Я M M l □ Sckool: College

□ Water ГrratMaet/PuMpieg □ Otkar

ENERGY DATA
Please complete the en ergy information below fo r  the most recen t I i  month period  available In tm hr Ю 
gain a complete picture o f  the facility  ’< en ergy use, he tu n  to Include all types o f  en ergy used by the 
fa cility Do not Include veh icle fu e l

Пи Oil* Below ii far Ни 11 Мм1к Period: T  Л  ( 0 1  to t  < 3  И  I

Pie» i o< 2 Local Oovommof* (nerpy КлМ Pros'*»*
February 17.200*



E L E C T R I C I T Y

Dactftc UUMr NaaM *  « t n w  NHMberta>

PSE4G »65 900 523 01

Annual kWh I'M
322,400

Aaaaal U artrM y Caat 
$46,721.36

M a iS a a w rk W  
8aa attached document

Mat WlotarkW 
Baa attached «ocmnant

N A T U R A L  G A S

PSE6Q *66 900 623 01

Aaaaal Uaa la Патам
17,257.00

Aaaaal Nataral Caa Caat 
(706.09

F U E L  O IL

A«ed *126363

Aaaaal Uaa la C«*aaa
26,660.90

Aaaaal Fari 06 Caal
*47.910.42

P R O P A N E

Progaaa U t»»y Naaw A Arrow! М аяЬет)

Not АррюаЫе

Aaaaal Uaa la G abai Aaaaal PrapaaaCaat

O T H E R

In 1Ы1 lection  pUate indicate any other fu e l type Out the facility  ни». tv ch  at: tolar energy, wind 
energy, bio-fuel co gen tra tlon .fi» ! c t lh

(M ar Foal Тура:
Not ApptcaUe

Aaaaal I«rrf>  Uaa (ladkaU Milu) Aaaaal Eattn  feat

m g r  USE OMLY________________________________
r D m  Receded _ _ _ _ _ _ _ _  Р'оню No

-• if .

Papa2 orf2 
f+nmr, 17, 300*

1 iwmi Q oM nm M  Energy Audrt Program C t h c



APPENDIX С - FACILITY DATA FORM
CompUu one Facility Data Form f i r  tack building I f you are meeting to energy audit multiple buildingi, 

complete one Facility Data Form fa r  tack

FACILITY INFORMATION

Fleate complete the Information b e lt*  fa r  thit tpectfic facility that ti Miking enrollment In Ike Program
Facility N.ro.

Тмпаск Нф| School

Street Adiraaa
100 Elizabeth Avenue

Cauaty_____
Berptn

a t y
тм пм к

НШШ
NfW oreee

KariUtv'i Durrtptloa

3 Story Structure 
GradM 9 -1 2

Tol.1 П  Year ВиШ
218,808 1927-34 (1988.1978)

llaarv^aati (kraptad

110

Number of ШвщЛщ/т
107 amp. 11,410 stud**

BalUinf Тура (Ckact aaty н а  af tka follow^*»:

□ Kaiargcacy Sarvkaa □ Gartft

□ < aatar/M*«tnf H a »U b n ry □ ( M w

□

*1

□ ШЛ§Ц»т

И Ikkaal □ Scbool: С olkct

□ Watar Тгааиим/Равр^с □ oim

ENEKfiV DATA
Heme complete the energy information below fo r  the mutt recen t 1J month period available hi order to 
gain a complete picture o f  the fa cility'! energy m t. be tu n  to include all typer o f  en ergy used by Ike 
fa cility Do not include vehicle fu el

Tba D*u Balow te for Им 12 MuMk PartaA 7 / 1 / 0 «  u> I  > 0  I  »



ELECTRICITY

PSE4G #42 003 120 18

V

«• n » l kWh I m
1 J M M

Aim m I Etortricfcy Cert
1296.315 62

Hai Samam kW
О _ _ nh ■ ri m 1 III8 tt  aoacneo document

Mat WtourkW 
Saa attached document

NATURAL CAS
Nateral C u  Utility Nш  A Account Namterd)

PSE4G «42 003 120 18 (Malar 1) PSE4G «86 793 894 08 (Main 2)

Aaaaal Uaa la Тк а ли
1,102.407 (Mate. 1) 118.186.3 (Malar 2- 9Л6-7/09)

Aaaaal Natarsl Caa Caat
«1,425 38 (Matarl) *121.524 *5 (Mater2 908-7/09)

FUEL OIL
Гай Oil 1Ч*ку Маан A  Accouat Nambcrtal

Ailed *126393

Aaaaal Uac la Ca8oa>
* 45,580 7 (7/1/08-12/1/09) switched t o  gas

Aaaaal Pari O i (  eat
• 1149,448.88 (7/1/06-12/1/09) «witched to gee

PROPANE
Prepaaa Utility Naiac A Accaaal Naaibci<>)

Not АррЯсаЫа

Aaaaal Uaa la G a l w Aaaaal Prepaaa Caat

OTHER
In this section p lease indicate tmy other J met type that the facility теш. n id i a t to lar energy, wind 
energy, bio-fuel. cogeneration, fu e l cells

Otkcr Kurilype:
Not АррксаЫа

Aaaaal U o b  Uaa (iadicatt «alu) Aaaaal Kaerfy Caat

Н т 2 Ы 2  iooal Government Energy Autt Program
Fatauery 17. 2008



APPENDIX С - FACILITY DATA FORM
Complete one Facility Data Form fo r  a c t  tndldtog If you are seeking lo en e r g y  audit multiple hu t!** ’ ' 

complete one Facility Data Form fa r  ea ch

FACILITY INFORMATION

Please complete the information bekm for this specific fa cility that It seeking enro llm en t in the Pro f 1*

Street Addreee
100 Elizabeth Avenue Dvrfjen

^ T a a n a o k
State

КiMir Im m u
IMp

07886

ГееШу l u u
Тааласк High «shod - AMetic FMd - Lights

Uniting tor AMatlc FWd / Stadium - 4 Ight pttfaa - Uaad MaWy tor VarMy. Junior Varatty. F r a t f W  ■ * 
Racraadonai footbeH Qamaa and Marcftmn Bawd 4  Cheerleader Piacnea tor the Month. ы

U *  •  », OdHtov ■ 28 

□  С *  r a p

"a irta r a( Eaplaya**
N/A

ENERGY DATA
Please complete the en ergy information below f o r  the maet recen t 13 month p er iod  available In twdtt ** 
gain a complete p i c n n  o f  the facility  J energy me. be uire to Include aH types o f  en ergy  used by the 
fa cility Do not include veh icle fm l

1 ha Data M m  » ler the 12 Meath Peeled: t  < Ш  I  to «  »  0 »  8

P a g e i H ;  ^  i.ix.el Sovefn-nem I  . » , ey A.,*t №>auia»t T R <



ELECTRICITY
Electric I tMUy Name A Account Number*!)

, . .  . , . . . . .  v  . .  .

PSESG #6S 106 170 04

Annual kWh « ■ Aaaaal UtctrtrMyCaM
9.100.80 $7,948.28

Mai Summer kW M ai Wtaker kW
See attached document 8m  attached document

NATURAL CAS
Natural Gal I'titty Nam* A  Account Numberti)

Not Applicable

Annual Ilia in Tbtrnu Aaaaal Natural Cm  Caat

FUEL OIL
Fuel Oil IMUky Naaaa *  Account Numbertu

Not AppWceW#

Aanual Um in СаМм> Aaaaal Fuel ON Call

PROPANE
Propane Utility Nana A Acrauat Nember<a)

Not Applicable
Aanual llaa hi GaHona Aaaual Propane ( eat

OTHER
Ы Ms section pUtue Indicate any other /ml type that Iht facility  urn . such as so ltr  energy, wind 
energy. Ыо-/ж1. cogeneration, fu e l cells

Other Foal Тура:
Not АррйсаЫа

Aaaaal Eaarfy t ie (tndkaie uaiti) Aaaaal Kaergy C oat

Data Received Protect No

1

Pag* 2 of 2 
faoruory 17.200V

Lo<^ O o w rw S T b w ^ S r p t o y a m CTRC



APPENDIX С - FACILITY DATA FORM
Complete one Facility Data Form f i r  ea ch building If you art seeking to tm rgy  audit multiple buildings, 

complete one Facility Data Form fa r  each.

FACILITY INFORMATION
Please complete the Ujarmatlon h e lm  fa r this specific facility that It seeking rnrollmem In the Prupem

I'art to) Ntmt
Taanat* High SdKX* • Arnwtc FWd - Scoreboard

.Slraat Addraaa
100 Elizabeth Avenue

Ceaaty
м р и

City
Тмласк

si Zip
07666

FariBly'a Daacrtpttaa
Sooratxwrd lor Athlete FMd / Stadum used lot Vanity. Junior Vanity. Fiwhman. t  Recreakonal

p  ^  _ш -  - - - _ a__  « a  j  _ e |t. -  . i 1 . . . . t  ■ .  д  i — -------—  Ш t- ч ------ В , — -------------------------- -* С--poop—  uamee Kx tne Monfnt of 9РЮТЯМГ • November Alto power & ugnnng юг r  rees d o *  *no гямо 
Houta which la uaad lor Storage

Total Sq Ft Yaar Badt 

N/A 1 И »

Ho«rvAV«rk Occupied

S«pt -Nov ■ 9

Naiabaradaplayaaa

N/A
Bulklac Тура (Омск only oaa alike follow!»*):

□ Cmargaacy Strvlrta □ Garaat

□ Caetar/Mactlac HaBUbrary □ Officaa

□ BatraaHoa/tatartalaaianl Tartu □ ШЩааа

И • c M □ Srkanl: Cottage

□ Water TrM la M i^tn p ia i □ Others

ENFKCiY DATA
Pleatt complete the en ergy  information below fa r Ле т ой recen t 13 month period available In onler to  
gain a complete picture a f  the facility s en ergy me. be sure to Include all types a f  tnsrg/ used by the 
facUlty Do not include vehicle fu e l

TW  Data Balow la h r  Iba 12 Manth farted: T  / 1 / 0 »  to Ш 1 1

ТЫ2
117.2009



ELECTRICITY
Klactrk UtUtty N.e* A Acrouat N l - M D

р в е л о т  47э эю  04
V

Aaaaal kWb I * A w h I  RWtrinty Csm
3.364 $1.516.79
M u  la aau r к » M u  Wiat*r kW

See attached doctanent See attached document

NATURAL «А Я
Natural Caa 1 Ufc, Namr A A CTO wet Neaikrrt» 

Not Apptcable

Aaoaal liae la Tb«raas JiI!

FUEL OIL
ГеН Oil l.'tHHy V w  A Acco.at Numb**.) 

Not Applicable

Aaaaal llaa la СаВма Aaaaal Fed <M Cad

PROPANE
Propane Itility Naar A Atcaaal Naaabct<i)

Not Applicable

Aaaaal Га* la CaHaaa Aaaaal Propaaa* Cad

OTHER

In ihu section p lease indicate <my other fu e l type that Он facility ш ,  such m  solar energy, wiml 
energy, bio-fuel cogeneration, fu e l calls

Othar Pad Тура:
Not Applicable

Aaeeal Fwrrxy Га» (fcxlicat* ueltal Aeaaal l.acrty Cad

D « .R « M d  " PrqactNo:

■ ’ J

L^c* Oov«mm«rrt Prog™™
Fetxuaiy 17,2000 C*tb c



APPENDIX С - FACILITY DATA FORM
Complete one Facility Data Form f i r  ea ch  budding I f you a n  seeking tn energy audit multiple bulUngs. 

complete one Facility Data Form fa r  each.

FACILITY INFORMATION
Please complete the information below fa r this sp ecific facility that Is seeking enrollment In the Prof  mm

FKitty Norn.
Thoma» Jo Horton МкМЮ School

Street Addrou
866 Toonock Row)

C o ««y
Bergen

Clly
Twack £ T j « * y

Up
07688

Forttty'. OoKripUoa 

3 Story Structure 
O n d M 6 - l

Total Kq Ft Yeor Beit

«06.216 1968
lioon/Wack Ornipiod
90 56 omp, 1 637 atodontm

BiiiiBog Typo (Cheek euty оно of tlw following):

□ EM ifw cy S m iM □ O m p

□ < color/Motting HdVUkrary □ Offlooi

□ Rcrrcottoo/Kourtniainoal/Pirtu □ M H w

И School □ School: Cottage

□ Wotor Treatment/ Pumping □ Оthee-.

ENF.RGV DATA
Please complete the energy information below fo e  the most recen t 13 month period aratlable Ы order to 
gain а сопщМеи p ic tu n  c f  the facility 's en ergy me. be s u n  to Include all types a f en ergy used by the 
fa cility De not include veh icle fu e l

Tho Data М о »  I. for (h r  IJ  Month frrtod : T  / 1 / 0  I  to 6  t «  t  0  »

Lo««( Oovommonl
C t h c



ELECTRICITY
kUrtm litlUty Naaaa *  Accouat Naaibrrtal 

P8£AG М 2 00396* 18
i

Aaaaal kWk Им Aaaaal Elect»laHy Cmt
760,720 1122,936.61
M i l  Summer kW 

See attached doeumart
Mat Wlntar kW 

Saa attached dacunant

NATURAL GAS
Nataral Cm  HUM? Naaaa A A e o n ) NaaAaHi)

PSE4G М 2 003 #M  18

Aaaaal Uae la Tkarau
7.353 287

Aaaaal NataraJ Gaa Catf 
*6 940 66

EllEL OIL

ARad *126367
Aaaaal llac la C a lm Aaaaal Fuel OH (aat

41.903 40 (78.956.27

PROPANE
fropaaa Utility Мали A  Acraaat Naaibena) 

Not АррйсаЫа

Aaaaal Uae la Galoau Aaaaal Ггарааа (aat

OTHER
In Out section pUeat inAcou m y  other fuel type that the facility  o n  tmch m  tola- energy w u J  
energy. Ыо-furl. cogeneration, fu rl ctUt

OcMr FaatTypr
Not Appttcabla

--------1

-
Aaaaal Еакги Им (UdtcaU ualti) Annual Energy Cmt

.ocal Oovamma^l E >14 gt Aotfl PiogfarT-



APPENDIX С - FACILITY DATA FORM
Compltu ont Facility Data Form f i r  u t k  ЬшШпg  I f you a n  ttekm t to tnrvgy audit multiple ЫяШят. 

complete one Facility Data Farm fa r  tack

FACILITY INFORMATION
Fltatt com pltu  iht information btlew  fa r  thit tpectfic facility that it treking enrollment In Iht Fro from

Facility Mama
i^»i -  - r i . , . .  -  , a . . f ln h  n n lwrunief twmemary scnooi

Street Addraaa
401 Wool Englewood Avenue

Cowty
Bor gen

С * т . ~ < *
State 7 J p

07660

Facility's Daacriptiaa 
2 Slory Structure 

QradM 1*4

Total 8Я n  Year B a«
56.118 1921(1948.1952.1997)

Имгт/WookOccapM
90 65 amp / 402 «M onti

Bmldiaf Type (Chech eely ooa at the foBewtaf):

□ Емг|аасу Scrvicaa □ (jo rope

□ C«aur/Maatia( HaMJhrary □ Offlcea

□ BacraatioavKatanaiamaiit/Parka □ K^Blini

И a . L - . lSCBwOI □ Srlnnl ГпИц»

□ Water TrcalmcMt/Tampiai □ Other

ENERGY DATA
F ltatt com pltu  ih t energy Information btime fa r Ли man recent 12 month period  avaUMt h  ordrr to 
gain a com pltu  p tc iu n  c f  the facility  '< tn er gym t. b t n n  to includt all typtt o f  en ergy m td b y  Iht 
fa cility Do not Include vth icle fittl

TW  Da la Balm I. far the 12 MoMk Tariad: Г  / 1 / 0 »  to 9 / »  > 0 •

N*e 1 oi г
N M u w y ir .M O e

local Goyarrmnl Energy A u «  PrograM • с т я с



ELECTRICITY
KltctrK UtUHy N m  A Acrouat V .m M d

PSE8G*65162 06503
V

A m i  kWk Dm Am h I EfattrkttyCaat
363,000 167.304.61
H u f c M H W Mat WkKM kW

3m  attached document 8ee attached document

NATURAL GAS
Nataral Gaa I titty Name A Accoaal Naaikad»

P8E4G «66 126016 03

Aaaaal Dm  la Tkarm* Aaaaal Nataral C m  Cm

276 941 «487.54

FUEL OIL
Pad OH I tHMy NaflM A Aareaet Numbeit.)

A IM  «126361

Aaaaal Uh  la I j k u Aaaaal Fad 09 Сам
26,680 70 $62,356.57

PROPANE
Pro рам Utility Naaaa A Keeomi NaaibM<i) 

Not Applicable

Aaaaal Um  la Caleaa Aaaaal Fro рам Coat

OTHER
In this section p la n t  indicate m y other) W  type Iha the facility  a n  ,y ch  at. solar energy, wind 
energy. bio-fiteL cogeneration, fu e l ce llt

Otbar Fad Type;
Not AppHcetHe

Aaaaal Eaariy Um  («иксalt uaita) Aaaaal Eaarfy Caat

Date Received V . Proied N o .

-p.'.y*. iV~V 4 i v t  V  utakiii 11 p

-----------M7.200* С Т Я С







Smart Start
B V I L D I H ® S .

2 0 10  Prescriptive Lighting Application
C u s t o m e r  I n f o r m a t io n

рмрм» B w  L** S*r*« В т  Амше М» 1 |Лтгг Chat

[

1мм *Г

К »  «#*•»« *ш.*ЪЛ+ц

. -------!
BUpmtMЛщШтт О* 1мм

“
Cm i I W iW T A iГ

TtUfkmi Нт.
С I

Га. No
1 >

L и 1' 3  г .  9  м. ^ T m IIM -UN ЕтшМШ̂т

Ц м а .^ м ч .»
J  С— им. Q cm m w  □  ОЛш

П- f

«'П)

Ум Ш
Г«4и1Т«Ю1

«л и  Ш ж а *
Г  'С

▼•***—  s..
il____ 1........—  -  Ji ____1____________1

, C o n t r a c t o r / V e n d o r  I n f o r m a t i o n  (if dMerent irom p«yrv)
Ы Ш .

ic -^ .
l o r -  a »

Ш Т и  KM

1 ........................
Ь-~~ -  r  F T *  Г"*. ___1

b u i l d in g  T y p e  (til* If HIM')

'd e s c r i p t i v e  L i g h t in g  In c e n t iv e

$_________Total Incentive (per attached workihnt calculations)
Note: Prescriptive Lighting Worksheet must accompany this applkaftien.



A pp lic atio n  C h M k livI

M a il o r  f u  l r a pp lica tio n  pa tfcaf  M M C T I V  to  th e  С о т п м г с Ш / М и И г Ы  M arket

New Je rw y 't  O reo К л егр  Program 
c/oTRC Е м г р  Service*

400 Route 9 North. Suit. НИ • Woodbndge, N J  070% 
PhoMi ЫМЬ7-6Ш * Рш: 732-8&&4И23

Visit o u r  w e b  site: NJCIe<inEnergy.com/isb

J  Ршугг |«1огпыикм i« tillrd out ««ui * W -9 iorm of lK* p*y** «• iiK'iucWd
□  .Manufacturer'* •paciftcaeon iW fti for propo— d McKnolagy arc irnlud«d
□  A c c p y  (Л  p.***) a t  а п » м  «о м * ..  -obrv Ы« »  1 и Ш

ACKNONM.KIKiK.4KNT



NJ Sm artStart Buildings9
r o q r a m  T e rm s  a n d  C o n d i t io n s

Btttonei

I lacw iiivM  .  Incentive* that may be offered to drtiyn pcofesaionsU by the Projr*m

|)K i|n  S trv io N  -  Services iKai м у  be ottered lo design professionals under (be Program.

/-Efficient М м ы г и  -  Any devicr eligible to receive a Program Incentive payment through the N J  Clean Energy 
| Industrial Program (New  Jersey SmartStart Buildings).

Г Jersey Utilities -  Tbe regulated electric and/or gas utilities in the State of New Jersey. They are: Atlantic City Elecow. Jen e y 
щ1 Power & light. Rockland Electric Company. New Jersey Natural Cat, Elisabethtown Gae. P S E 4 C . and South J m w y  Con

r -  New Jersey Board of Public Utilities. Office of Dean Energy

• of the New Jersey Utilities who f

Marin

Installation or Equipment Installation -  Installation of the Energy-Efficient Measures. 

Manager -  T R C  Energy Services.

^  I -  Tbe  Commercial and Industrial Energy-Efficient Construction Program (N ew  Jersey SmartStart Buildings) J h r r J  
tin by the New Jersey Board of Public Utilities. Office of dea n  Energy pursuant to state regulatory approval voder the New 

f  Electric Discount end Energy Competition Act. N J S A  48-S49. et seq.

»  customers of the New J ensi
в identified above. Program Incentives Cor new construction are available only (or projects ia areas designated (or f m t f c  in 
te Plan. Public school ( K -12) new constructioe projects are exempted from this restriction and are eligible for n 
res throughout the State. Customers, or their trade allies, can determine if a location is ia a designated growth a 

t Smart Growth Locator svailable from the Н М Г А  website or contact the Market Manager if you are uncertain about protect

• and Eligibility Process — The Program pt^ys incentives alter the inatallatioe of qualified energy efficient seeeesa 
It pre-approved (for esceptions to this condition, please refer to 'Exceptions for Approval*.) In order to be eligible for Pi 
Mtwes. a Customer, or an agent (contractor/vender) authorised fay a Customer, must subaiit a property completed apffa 

I The package must include an application signed by the customer: s complete (currrat) utility b il; and technology s 
kufacturer's cut sheets (where appropriate). This information must be submitted to the Market Manager Ьебм
I. Applications for measures that are self installed by customers must be submitted l y  the с 
easure. however, the customer may elect to assign payment of the incentive to the sales vendor.

[• ust be received by the Market M a n n e r on or before December 31. 3010 in order to be eligible for 2010 incentive». The Mark* 
^ B l> n a g * r  wiM review the ^plication package to determine if the protect is eligible Ям- a Program Incentive. If eligible, the C e m S e  
I  +Ш receive an approval letter with the estimated authorized incentive amount end the date by which the equipment musi hr imealb 

•» order (be the approval to remain in effect. Upon receipt of an approval letter, the Customer may then proceed to install thr 
В в ф й р т с ш  listed on the approved apphcauon Equipment installed poor to the date of tbe Market Manager * »PP«*aJ Wtsw in am 
Ц  siigiUe for an incentive. The Market Manager reserves the nght to conduct a pre-inspectм т of the facility prior to the i

^••quipmrni Th™ «ill I
В  application \ny Cl 

«his/her o w n  ris k .

be dene prior to the a t  of the approval letter. All equipment must be purchased within 12 • 
who purchasss equipment prior to the receipt o f an incentive appro*al \m

t Cor Approval -  The Applket ioa and Elifbility Process pertains to a l projects except Cor those involving enhee I s n e t  
С or Motors having an incentive aasount lees than S&.000. These measures, at this incentive level п ц у  be instslled i i i A s s p w  

al. In addition, but at the sole Jiacration of the Market Manager, emergency replacement of equipment may mm mquoe a prw r 
« I  determination and letter. In  M irk re see, pleaee notify dm M ariat Manager of such senerpasu ia» os enф  ae p n A k  Am  

>opplknUon wtH anon he e e l  In that wee not pen app roved. •

Installation A pprm al After installation ia completed, the Customer, or an agent authorised by the Cuetomer. must finafcae
* tubmit an invoice for the purcheee of the equipment (material coat must be broken out from labor costs), and sny other reqsmad



Иеме refer to the Program Guide on tbe N JCiean Energy com/sab website for (be complete Application end Q ipbiiiiy Pracru.

The  Market Manager receives ibe fig hi 10 verify tale* transactions and to have reasonable accees to Participating Customer \ facility ,Q 
inspect both pre-existing product or equipment ( i f  applicable) and the Energy-Efficient Measures installed under this Program. either 
prior to issuing incentives or at a later time.

Energy-Efficient Measures must be installed in buildings located within a New Jersey Utilities* service territory and deetgaaied on the 
Participating Customer* incentive application. Program Incentives are available lor qualified Energy-Efficient Measures as listed *n,j 
described in die Program materials and incentive applications. The Participating Customer must ultimately own the equipment, either 
through aa up-front purchase or at the end of a short-term lease. Design Incentives are available to design professionals as describe,] ,,, 
the Program materials and applications. A different and separate agreement must be executed by participating design professional, to 
eligible for this type of incentive. The design profoosioaal does not need to be based in New Jersey.

Ьлрщчнеп! ffw m ftJ  by Pertiaf*iM 0 I 'u j laatm t tb rv q fi aar tber ram t f f t r t i  b y N rr J erseyU Clean Е леуу Program or t i r  Л5ги* Jersey  I 'tduu. , L, 
offL aU e. i t  met rUfMr fa r  иш пЫ » t i rm f b  tk.- f^mfram. CmMamer>. Л а Law aaI eamtnkaU* la the Sane !a I h ta e ftb  Cbarft o f  t i e  а&ЬсаЫ, f f a  
Jeeaey I ’t J o y  a re a rt t e  e i* J k  f* e imeemtiae* e jfe e eJ  ib e m f i  «*м fra fram .

Incentive Amount -  Program Incentives will equal either, a) the approved Program Incentive amount, or b) the actual equipment 
cost of the Energy-Efficient Measure, whichever is less, aa determined by the Market Manager. Products offered at no direct cost to 
the customer are ineligible. Incomplete application submissions, applications requiring inspections and unanticipated high volume of 
activities may cause processing delays. Program Incentives are limited to $500,000 per utility account in a calendar year. Contact the 
Market Maaager regarding any questions.

Ta x  I.lability -  The Market Manager will not be responsible lor any tax liability that may be imposed on any Participating Customer 
as a result of the payment of Program Incentives. All Participating Customers must supply their Federal Tax Identification numlier 
or social security number to the Market Manager on the application form in order to receive a Program Incentive. In addition. 
Participating Customers most also provide a Tax Clearance Form (Business Assistance o r Incentive Clearance Certificate) that is dated 
within 90 days of equipment installation.

E ndorsement -  The Market Manager and Administrator do not endorse, support or recommend any particular manufacturer. product 
or system design in promoting this Program.

Warranties -  T H E  M A R K E T  M A N A G E R  A N l )  A D M IN I S T R A T O R  D O  N O T  W A R R A N T  T H E  P E R F O R M A N C E  O F  
IN S T A L L E D  E Q U IP M E N T . A N  IV O R  S E R V IC E S  R E N D E R E D  A S  P A R T  O F  T H I S  P R O G R A M . E IT H E R  E X P R E S S L Y  OH 
IM P L IC IT L Y . N O  W A R R A N T IE S  O R  R E P R E S E N T A T IO N S  O F  A N Y  K IN D . W H E T H E R  S T A T U T O R Y . E X P R E S S E D  
O R  IM P L IE D . IN C L U D IN G . W I T H O U T  L IM IT A T IO N S . W A R R A N T IE S  O F  M E R C H A N T A B IL IT Y  O R  F IT N E S S  FO R  
A  P A R T IC U L A R  P U R P O S E  R E G A R D IN G  E Q U IP M E N T  O R  S E R V IC E S  P R O V ID E D  B Y  A  M A N U F A C T U R E R  O R  
V E N D O R . C O N T A C T  Y O U R  V E N D O R / S E R V IC E S  P R O V ID E R  F O R  D E T A IL S  R E G A R D IN G  P E R F O R M A N C E  A N D  
W A R R A N T IE S .

lim itation of Liability -  By virtue of participating in this Program. Participating Customers agree to waive sny and all claims or 
damages againat the Market Manager or the Administrator, except the receipt of the Program Incentive. Participating Customers agree 
that the Market Manager * and Administrator's liability, in connection with this Program, is limited to paying the Program Incentive 
specified. Under no circumstances shall the Market Manager, ita representatives, or subcontractors, or the Administrator, be liable for 
any lost profits, special, positive, consequential or incidental damages or for ar\y other damages or claims connected with or resulting 
from participation in this IVogram. Further, any liability attributed to the Market Manager under this Program shall be individual ami 
not joint and/or several.

Aaaignment -  The Participating Customer may aasign Program Incentive payments to a specified vendor.

Participating C ost amor's CertiAcefinn -  Participating Customer certifies that heJshe purchased and installed the equipment listed in 
their application at tbeir defined New Jersey location. Participating Customer agrees that all information is true and that he/she ha* 
conformed to all of the Program and equipment requirements listed in the application.

Termination -  The New Jersey Board of Public Utilities reserves die right to extend, modify (this includes modification of Program 
Incentive levels) or terminate this Program without prior or further notice.

Acknowledgement -  | have read, understood and am in compliance with all rules and regulations concerning this incentive progr*^
I certify that ell informatioe provided is correct to the best of my knowledge, and I give the Market Manager permission to share 
my records with the New Jersey Board of Public Utilities, and contractor* it selects to manage, coordinate or evaluate the N J  
Smart Start Building* Program. Additionally. I allow reasonable access to my property to inspect the installation and performance 1 
technologies and installations that are eftgible for incentives under the guidelines of New Jersey's dea n  Energy Program
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I) Sm artStart Buildings®
p r o g r a m  T e rm s  a n d  C o n d i t io n s

litioMI

I Incentive* -  Incentive* that may be offered to design professional* by ike Program.

I Service* -  Service* tkai may be offersd lo deeign profeesionals under the Program

'•Efficient Мел*ure* -  Any device eligible lo receive a Program Incentive payment through tbe N J  Clean E a rrp  
I Industrial Program (New  Jersey Smart Stan Buildings).

r Jersey Utilities -  Tbe regulated electric and/or fas utilities in the Slate of New Jersey. Tb cy  are: Atlantic City Electric. J m n  
Ural Power ft b ght. Rockland Electric Company. New Jersey Natural Gaa. Elisabethtown Gaa. P S EftG , and Soutk J m f  C m

a rat o r -  New Jersey Board of Public Utilities. OfRce of Clean Energy

ting Customers -  Tboee non-residential electric and/or gaa service customers of the New Jersey Utilities w ho parwrpeae m

t Installation -  lastallation of the Energy-Efficient Measures

(M arket Manager -  T R C  Energy Services.

-  The  Commercial and Industrial Energy-Efficient Construction Program (N e w  Jersey SmsrtStan Buildings) affceed 
by tbe Now Jersey Board of Public Utilities. Office of Clean Energy pursuant to Mate regulatory approval under ike New 
Electric Discount and Energy Competition Act. N J S A  48:3-49, et seq.

Incentives -  Refers to tbe amount or level of incentive tkai tbe Program provides to Participating Customers

■Program O d e r  -  Progress Incentives are available ta non-residential retail elect r* and/or gaa service customers of the New J a m  
llhil.be* identified above Program Incentive* for new construction are available only for project* in areas designated for growth *  

ike State Plan. Public school (K -1 2 ) new roiwtruction protects are exempted from this restriction and are eligible for new Рн ф аш  
■•centin r » throughout tbe State. Ccistoewrs. or tbair trade allies, can determine if a location ia in a designated growth area Ц  rsfcmng 

> 4 e  Smart Growth Locator available from tbe H M F A  website or contact the Market M a n n e r if you are uncertain about project

Mid Eligibility Procees -  Tbe Program pays incentives after the installation of qualified energy efficient meeaurea l e t  
pre-approved (for esceptions to this condition, pleaae refer to 'Except ices for Approval" ) lo order ta ba shgibie for Progsa*

» agent (contractor/vendor) authorised by a Cuatomer. muat submit a property completed af f litsaas 
u Tbe  p rrln g T must include an application aifned by tbe customer; a complete (current) utility bill; and technolac? w s A J i i h  

manufacturers cut sheets (where appropriate) This information must be submitted to the Market Manager before t ^ y m o  ia 
S t a l le d  Applications for measures that are self installed by cuatomers must be submitted by tbe customer and not tbe sales renfc* 
Ip t k e  meaaure. hoavover, the customer ому slsd lo Mstgn payment of tbe lacennve to tbe sale* vendor TKis appkeatien porkage 

I be received b y  the Market Manager on or before December 31. 2010 in order to be eligible for 2010 incentives. Tbe Market 
r will review tbe application package to determine if tbe project ia eligible for a Program Incentive If  elipble. tbe C nsnwnn  
ive an approval letter with the estimated authorised incentive amount and tbe date by wfeich tbe equipment muet be noillil 

r for the approval to remain in effect. Upon receipt of an approval letter, the Customer may tbea proceed lo insuJI tbe 
I listed on lbs approved application Equipment installed prior to tbe dale of tbe Market Managers approval lewee *  as*

I for an incentive. Tbe Market Manager гемг ге* tbe rigbt to conduct a pre-inspection of tbe facility prior ta tbe usstsllsnoa of 
. This will be done prior to I he isetwnce o f tbe approval letter. All equipment must be purchased wtlbin 12 montke el dsae 

^■ a p p lica tio n  A n y Catetamer and/or ^ e n t  who psircbaae* equipment prior to tbe receipt of an incentive approval IsOsr doen w

■  k M a r e w s r l d b

V jtoepcio n. for Approval -  The Application and Eligibility Process penatns to all projects except for those involving ei#w* UaOaty 
^ V A C  or Motors having an incentive amount less than $5,000 These measures, at this incentive level, may be instaled witЬмм praar 

^P F ro N  *J In addition, bsit at the aole diacretion of the Market Manager, emergency replacement of equipment m^v net require a prsnr 
■ P p ro va l determination aad letter In auck cnaea. p l^ae notify tbe Market Manager of sudfrmwrgencias as early ae pws ikls. A s i  

*• application will anon be sent In that waa not pre-approvad.

After inataMalion м completed, tbe Customer, or an agent authorised by tbe Cuatomer, i 
submit an invoice for the purrhaae of tbe equipment (material coat must be broken out from labor coets). and ao> 

talma aa specified on the equipment sppkestion or in the Market Manager s initial approval letter.

*»•« lnata|I..K,n
‘ **d submit лп и»F



The Market Manager reserves the right to verify sale* transaction* and to have reasonable access to Participating Customer's facility lo 
inspect both pre-existing product or equipment (if applicable) and the Energy-Efficient Measures installed under this Program. eitbr, 
prior to issuing incentives er at a later time.

Energy-Efficient Measures must be installed ie buildisgs located within a New Jersey Utilities' service territory and designated <«, ,^г 
Participating Customer‘s iscentive application. Program Incentives are available for qualified Energy-Efficient Measures as listed an<j 
described in the Program materials and incentive appfccations. The Participating Customer must ultfenateJy own the equipment, either 
through an up-froitf purchase or at the end of a short-term lease. Design Incentives are available to design professionals as described 
the Program materwls ami applications. A  differs*! and separate agreement must be executed by panic ipattsg design professional» . „ 
eligible for this type of incentive. The design professiceial does not need to be baesd in New Jersey.

h fu ipm rn t prucureJ by PartuT,,,l"9 СшЛтшт tbnm jb  a m ib erp n ym m  r f fm J  b y  J tw y ' s  С1еля Е леуу Prvyntm t r  tbr ASre* J e tv ey  I 'tiluic.. л , 
«ppiicabk, i t  m i  e ltjM e te r  uvtntive* (ЬтщЬ tb it prvgram. Customer* »■&,> bavr m*t cm tn b tteJ  Iо  tbr S tw ta l benefits СЬлгуе,/  (be e^fUcabU Sew  

t  'tiUty лег mrt be ei*iMr/*r m cm ttm t e j f e e t t  tb em gb  tb it fn y n tm .

Incentive Amount -  Program Incentives will equal either: a) the approved Program Incentive amount, or b ) the actual equipment 
cost of the Energy-Efficient Measure, whichever is Use. as determined h y  the Market Manager. Products offered at no direct cost t<> 
the customer are ineligible. Incomplete application submissions, applications requiring inspections and unanticipated high volume <e 
activities тщу cause processing delays. Program Incentives are limited to $600.000 per utility account in a calendar year. Contact the 
Market Manager regarding any questions.

Ta x  L iability  -  The  Market Manager will not be responsible for aity tax liability that яш у  be imposed on any Participating Custom*-, 
as s result of the payment ef Program Incentives. All Participating Customers must supply their Federal Та* Identification number 
or social security number to the Market Manager on the application form in order to receive a Program Incentive. In addition. 
Participating Customers must also provide a Та* Clearance Form (Bueinees Assistance or Incentive Clearance Certificate) that и «lami 
within 90 djtys of equipment installation.

Endoreement -  Tbe Market Manager and Administrator do not endorse, support or recommend any particular manufacturer, product 
or system design in promoting this Program.

W arram iee -  T H E  M A R K E T  M A N A G E R  A N D  A D M IN I S T R A T O R  D O  N O T  W A R R A N T  T H E  P E R F O R M A N C E  O F  
I N S T A L L E D  E Q U IP M E N T . A N D / O R  S E R V IC E S  R E N D E R E D  A S  P A R T  O F  T H I S  P R O G R A M . E I T H E R  E X P R E S S  1Л ( Ж  
I M P L I C I T L Y .  N O  W A R R A N T IE S  O R  R E P R K S E N T A T IO N S  O F  A N Y  K IN D . W H E T H E R  S T A T U T O R Y .  E X P R E S S ) I )
O R  IM P L IE D . IN C L U D IN G . W I T H O U T  L IM IT A T IO N S . W A R R A N T IE S  O F  M E R C H A N T A B I L I T Y  O R  F IT N E S S  FO R  
A  P A R T IC U L A R  P U R P O S E  R E G A R D IN G  E Q U I P M E N T  O R  S E R V IC E S  P R O V ID E D  B Y  A  M A N U F A C T U R E R  O R  
V E N D O R . C O N T A C T  Y O U R  V E N D O R / S E R V IC E S  P R O V ID E R  F O R  D E T A IL S  R E G A R D IN G  P E R F O R M A N C E  A N D  
W A R R A N T IE S

lim itatio n  o f L iability -  By virtue of participating in this Program. Participating Customers agree to waive any and all claims or 
damages agamst the Markft Manager or the E n u m e ra to r, except the receipt of the Program Incentive. Participating Customer* sgres 
that the Market Manager's and Administrator's liability, in connection with this Program, is limited to pstytnf the Progrsm Inccom г 
specified. Under no circumstances shall the Market Manager, iu  representatives, or subcontractors, or tbs Administrator, be liable lor 
any loot profits, special, punitive, consequential or incidental damages or b r  any fther damages or claims connected with or resulimf 
from participation in A  is Program Further, aa y  liabikty attributed to the Market Manager under this ftrngmm shall bo individual - n<1 
not joint and/or several.

Assignment -  Tbe Participating Customer may assign Program Incentive payments to a specified vendor.

Participating Customer's Certification -  Participtfing Customer certifies that ha/she purchased and installed the equipment lis**1 n 
their application at their defined New Jersey location. Participating Customer sgrees that all information is true and that he/she ha* 
conformed to all of the Program and equipment requirements listed in the application.

Term ination -  The New Jersey Board of Public Utilities reserves the right to extend, modify (this includes modification of Program 
Incentive levels) or terminate this Prqgram without prior or further notice.

Acknowledgement -  I haw  read, understood and am in compliance with all rule* and regulations concerning this incentive progr**’
I certify that all information provided is correct lo the best of my knowledge, and I give the Market M a nn e r permission to share 
my records with the New Jersey Board of Public Utiltiee. and contractors it selects to manage, coordinate or evaluate the N J  ^  
Smart Stan Buildings Pro^am . Additionally. I si low reasonable access to my property to inspect the instaflanon and perform s^ e 
technologies snd installations that are eligible for incentives under the guidelines of New Jersey's Clean Ensrgy Program.

Pirate retier to the Ргсугап Guide on the NJOeMKatrgy.com/iib website for the complete Application end Eligibility Ргисем
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2 0 10  Lighting Controls Application
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Total Incentive (per attached worksheet calculations)

Note: Lighting Controls Incentive Worksheet must 
accompany this application. *



Specifк I'rtM jum  R rq u ir rm rn lt '

7. Controla (O H L P  end O H L H ):
■ Inceetirva W ill not be paid lor b*ab-km controls ом eftgiUr 

fliMimcrai fixtures wher* d^vlifIt dimming controla can h»
—____/«арЦН-

■ Inceetirea win not be paid for spaces «mailer tKan 260 aqua г,-
• Inceetirea available only when low level" ia no more tK«a ЫГ% . 

"big* level ’  *
■ Inceetirea ara not available (or ibe following apacaai atair»«v >

•lav at ora. с о т Ь п Л и Н а ц л  ос lobbaea.
■ O H L P  will control future* tbal bava a ballaat factor Uaa than i 0 

for Т-5» and 1.14 foe Т-ва. v.
■ O H L H  will control fwturea that bar» a ballaat factor greater iK ,

or equal to 1.0 for T-6a and 1.14 far T-te.
1  Daylight Dimming Control* for eligible fixture*

■ Incentives will only ba paid for ebgiWe davhght dimming ooetr.* 
operanag •« Waal 4 eligible baMaata aritb a minimum total cun.w

■  Oimmiag «ball ba coonnuoua or Mtw »d  at 4 or more level*
■ In» entire* will ba paid only for afcgtMa daylight dimming control 

system* designed in •cvordaace w*b IK SN A  practK* aa deUr..,fd 
in IK SN A  Recommended Practice of Delighting *

■  O L D  Will control fixture* I bat beve a ballaat factor bee than 1.0 |w  
T  As end 1.14 lor T -is .

■  D D H  wnll control fixtures I bat have a ballaat factor greater «Ц*,.«  
equal te 1.0 for T-As and 1.14 for T 4 .■ Occupancy a 

ineligible for
aenaora witb manual override to tbe “ON* poeition are

3.
4.

6.

I.
1

for incentive* muet be U L  bated.
on tv available for «ntftel of eligible

A pp lic atio n  Chechliit

□  Payee I nlormatwn ia fUWd out and a W -9 fo rm  of the payee ia included

□  Manufacturer* apectficatton abeeta for propoaed technology «re included

□  A copy (afl pagea) о{ a tecent month* utility W1 is included

A C K N O W L E D G E M E N T

C U S T O M E R '*  S IG N A T U R E

»v I tra fv  ifca I K m  nal. m l im n j  —4 »  da ipadfe PM|tM l « | « ™ n » ' t n a  —J  C«»*IU4 l~«-d <a> iW
term. I wil U  f f r v j  t r* ,,4 )  ri»pln>l «eyl»«»»» расЬф. n U i  iW  тфгкЛшч  (it iffi lhll)
M M ukium i Jmm «ad n i |li w « Ц .  Ml (м м  «ad шМятл m  мпЦг bill шш тякк aaaw м>4 лЛЛгтш от ^ f l ic iM j

Lighting  Control P re u rip liv t  Incentives*

Control D «vk « Typo IWf— t M  POT U n it___
O S W  -  O ccup a ncy Sensor W a ll M ounted (E x istin g  facilities only) tW m tr  control
O S R  -  O ccupancy Sensor Remote M ounted (E x is tin g  facilities o e ly) $56 p «r  control

P L D  -  P l w i m m  P w rfifh t D i m n i f $2B per fanw  coiroMed 1
DLD -  P b o r — Ctnt D a yligh t D im m in g  (O ffice Applications) S60 per fixture controlled

O H L P  -  O ccupancy Contro lled  H ig h  •(><»»’ w ith  Step Ballast 125 per fixture controlled

O S R H  -  O ccupancy Sensor Remote М о е nted 136 per control

O H L H  -  O ccup a ncy Contro lled  M ig b-lx rw  w ith  Step B tlU a i $76 per fu ture  controlled

[ D D H  -  (b y l ig h t  D im m in g $76 per fixture controlled

Mall or fax jm r application р и к ц »  DIRECTtY to the C«mmerclai/lnduttrid Market

N ew  Jeracy’t  Clean Energy Program 

c/o T R C  Knargy Service» 

900 Route 9 North. Suae 104 • W ondbrxlgr. N J  07096 

Phone: 866-6674278 • F m i  732-865-0422

Visit o u r  w i ‘b site: w w w .N | C le a n E n e rg y .c o m



pgj Sm artStart Buildings®
p ro g ra m  T e rm s  a n d  C o n d i t io n s

p^enitiona:
P ^ i i n  I w w M im  -  Incentives that may be offered Ю design professional by tbe Program, 

prcign Service* -  Service* that mqy be offered to draign profeeaionala under tbe Program.

georgy-Efficient Meaaure* -  Any device eligible to receive a Program Incentive payment through the N J  Clean Energy C i a w m J  
ЛГА Induatnal Program (N ew  Jereey Smart S u n  Biddings).

New J«r*ey Utilkieo -  The regulated electnc and/or gaa utilitiea in the State of New Jeraey They are: Atlantic C ay  Klcwtne. J * n r r  
Central Power & b gh t. Rockland Electric Company. New Jeraey Natural Gaa. Elisabethtown Gaa. Р Б Е Л С . and South J*raqi Go*

rator — New Jeraey Board of Public Utilities, Office of Clean Energy 

ling Cuatomer* -  Those non-residential electric and/or gaa service euat s of the New Jersey Utilities who

produce Installation or Equipment Installation -  Ineiallation of the En*rgy-E№c»ent Meaeerea 

Market Manager -  T R C  Energy Services.

Program -  The Commercial and Industrial Knergy-Efficient Construction Program (N e w  Jereey SmartStart Buddings) offend 
herein by the New  Jeraey Board of Public UttMtiea. Office of Clean Energy pursuant to state regulatory approval under 4sr 
Jersey Electric Discount and Energy Competition Act. N J S A  48i3-49, et seq.

Program Incentive* - Refers to the amount or level of incentive that the Program provides to Participating Customer* f rswaai aa 
tlw Program offersd herein (see drecription under "Incentive Amount" heeding)

Program O ffer -  Program Incentives are av«labie te non-residentiaJ retail eiectric and/or gas service cuatomers of the New Jw w rr 
Utilitiea identified above. Program Incentives for new construction are available only for projects in areas designated tor g m ^ b  *n 
tbe State Plan. Public school (K -I2 )  new corwtruruan projects are exempted from thia restriction and are eligible for new ftngros* 
incentive* throughout the State. Customers, or their trade allies, can determine if s location is in a designated growth area Vy w h m sg  

"| to tbe Sman Grow th locator available from the H M F A  webaite or contact tbe Market Manager if you are uncertain about peeasct

Application end Eligibility Proceaa -  The Progrem pays incentives after the installatibn of qualified energy efficient s 
proved (lor ex cep_ r exceptions to this condition, pleaae refer to "Exceptions for Approval” ) In order to be eligible for Program

Incentive a Customer, or an agent (contractor/vendor) authorised by a Customer, must submit a properly completed applicants» 
package I "he package must indude an application signed by the customer; a complete (curreet) u tiijy  bill; and technolugy 
•ml manufacture! • cut skrets (where appropriate) This information must be submitted to the Market Manager beforr rqe 

Ц  iastalle<| Application* for measures that are self installed by cuatomers must be submitted by th* customer and not tke aafes 
« f  the measure, however, the customer mj^y elect to aasign payment of the incentive to the sales vendor This application p*t\sge 
•ust be received by the Market Manager on or M o re  December SI. 2<H0 in order to be eligible (or 2010 incentive*. The 

| ; Manager will review the application package to determine if the project is eligible for a Program Incentive. If eligible, th*
receive an a pp ro v j letter with the estimated authorised incentive amount ami the dale by which the equipment must be *

** order lor the approval to remain in effect. Upon receipt of an approval letter, the Cuatomer may then proceed to install rbe 
I '  equipment listed on the approved application. Equipment installed prior to the date of the Market Manager s approval letter 
Щ  eligible for an incentive. T h «  Market Manager reaerte* the right to conduct a pre-inspection of the facility prior to the in 

equipment This will be done prior to the issuance of the approval letter. All equipment must be purchased within 12 moi 
I of a p p l i c a t i o n  Л д у  Customer and/or agent who purchases equipment prior te tbe receipt of an incentive approval W 
| et hiaAier own riak.

<d 
stdbse 
dboe ш

___ i  for Approval The
H V A C  or Motors haviag en incentive 

wal. In addition, but at the aole 
ival determination aed letter. In

and Eligibility Proces* pertains to *11 projects except for thoes involving either l  e u r y  
it less than $5,000. These measures, at this incentive level, п ц у  be installed without pricer 

of tbs Market Manager, emergency replacement of equipment пц у not rscysert a prw  
« , pleaae notify tbe Market I



H ie  Market Manager reserves the right to verify sales transection* «m i to have reasonable acceee to Participating Customer’* lecil„s (o 
inspect both pre-exieting product or equipment (if applicable) and the Energy-KlTicienl Measuree inataUrd under this Program, eiili** 
prior to ieeuing incentives er at a later time.

Energy-Efficient Measures must be installed ie buildisgs located within a New Jersey Utilities' service territory and deeignated ,.n 
Participating Customer'* iecentive application- Program Incentives are available h r  qualified Energy-ЕЯicieot Measures as listed *n<i 
described in the Program emterial* and incentive appfceations. The Participating Customer must ultimately own the equipment, tuhr, 
through an up-froni purchase or at the end of a short-term lease Design Incentive* are available to design professionals as deecnljnl In 
the Program materials aad application*. A  different and separate agreement must be executed by participatiag design professional ( , 
eligible for this type of incentive. The design professttmal does not need to be based in New Jersey.

/vwrw/rVby РлгНсцтЬлц Cmstimmv tbnmgb an .ib erp n yn im  offered b y S r*  J * w y *  Cltim K m tfy  / S y m a  t r  the New Jersey  I 'tUUu, *, 
APfiicMr. is  m i  eUfMe f* r u**nit*es tbnmg b  ib J  /nyram. С»**тет  *4» bm r m i tmir+mieJ t -  the S m eia l Bemeftis Cbnrye e f  t i e  upfinuHe \fn 
J er s ey  I'tUUy a rt m i  be elipk it f *  икеЫиm  e fie r e t  tbrvt^b ib is  ̂ n y e w .

Incentive .Amount -  Program Incentives will equal either a) the approved Program Incentive amount, or b ) the actual equipment 
cost of the Energy-Efficient Measure, whichever ie Urn. aa determined by the Market Manager. Producte offered at no direct cost tu 
the customer are ineligible Incomplete application submissions, applications requiring inspections and unanticipated high volumr Ы 
activities may cause processing delays. Program Incentives are limited to WOO.ООО per utility account in a calendar year. Contact lhr 
Market Manager regardinf any queefiona.

T a x  Liability -  The M arkri Manager will not be responsible for arty tax liability that m *y  be imposed on any Participating Custom. > 
as a result of the payment of Program Incentive*. All Participating Customer* m**t supply their Federal T m  Identification number 
or aocial security number to the Market Manager on the application form in order to receive а Program Incentive, la addition. 
Participating Customers must also provide a Tax Clearance Form (Busineea Assistance or Incentive Clearance Certificate) that и datnl 
within 90 djtys of equipmeat installation

En dorsement -  The Market Manager and Administrator do not endorse, support or recommend any part ice U r  manufacturer, product 
or system design in promoting this Program.

Warranties -  T H E  M A R K E T  M A N A G E R  A N D  A D M IN I S T R A T O R  D O  N O T  W A R R A N T  T H E  P E R F O R M A N C E  O F  
IN S T A L L E D  E Q U IP M E N T . A N D / O R  S E R V IC E S  R E N D E R E D  A S  P A R T  O F  T H I S  P R O G R A M . E IT H E R  E X P R E S S  I Y  O H  
IM P L IC IT L Y . N O  W A R R A N T IE S  O R  R E P R E S E N T A T IO N S  O F  A N Y  K IN D . W H E T H E R  S T A T U T O R Y .  E X P R E S S M )
O R  IM P L IE D . IN C L U D IN G . W I T H O U T  L IM IT A T IO N S . W A R R A N T IE S  O F  M E R C H A N T A B I I J T Y  O R  F IT N E S S  F O R  
A  P A R T IC U L A R  P U R P O S E  R E G A R D IN G  E Q U I P M E N T  O R  S E R V IC E S  P R O V ID E D  B Y  A  M A N U F A C T U R E R  O R  
V E N D O R . C O N T A C T  Y O U R  V E N D O R / S E R V IC E S  P R O V ID E R  F O R  D E T A IL S  R E G A R D IN G  P E R F O R M A N C E  A N D  
W A R R A N T IE S .

Limitation o f Liability -  By virtue of participatiag in this Program. Partictpatinf Customers agree to waive any and all claims or 
damages against the Market Manager or the Admimetrator. except the receipt of the Program Incentive. Participating Customer, egrrr 
that the Market Manager * and Administrator'* liability, in connection with 4iie Program, ie limited to pttyinf «be Program Inceetiv 
specified. Under no circumstancee shall the Market Manager, its representatives, or subcontractors, er the Administrator, be liable for 
any lost profits, special, punitive, consequential or incidental damages or for arty ether damages or claims roanectcd with or resell^# 
from participation in this Program. Further, aey liabitty attributed to the Market Manager under this Pregram shall be individual *»‘l 
not joint and/or several.

Assignment -  The Participating Cuatomer may aeaign Program Incentive paymeets to a specified vendor.

Participating C ustomer* a Certification -  Participating Cuatomer certifies that ha/*he purchased and installed the equipment liswd •» 
their application at their defined New Jersey location. Participating Cuetomer agree* that all informatics is true and that he/she ha» 
conformed to all of the Program and equipment requirements listed in the a t t e s t  ion

Term ination -  The  New Jersey Board of Pubfcc Utilities reserves the right to extend, modify (this includes modification of Progr*'11 
Incentive levels) or terminate this Program without prior or further notice.

Acknowledgement -  I  have read, understood and am in compliance with all rule* and regulations coocsrairg this incentive progr*"’
I certify that all informatics» provided ia correct to the best of my kaowie<%e. and I give the Market Manager permission to share 
my records with the New Jersey Board of PuW k Unities, and contractors it selects to manage, coordinate or evaluate the N J  
Smart Start Buildings Pra^am . Additionally. I allow reasonable acceee to rity property to inepect the inetaiation and performan. r <»* 
technologies and installations that are eligible for mcestivea under the guidelines of New Jersey's Clean Energy Program.

Please refer to the Р п у га я  Guide on (he NJCleanKnrrgy.com/eab webene for the complete Application end Eligibility P leccu
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■П» Market .'U n «g rr reeervee ih* right to verify u U f  Irenaectiona and to kavr г м и м Ы » m m  to Participating C w o w ' i  bcilav , 
mapect both (n e g a t in g  produu or equipment (if epplicxble) and ike Energy-FJW ienl М м н ш  in a u lrd  under this Program. rub г 
prior to ieeuing incentivee er al e laler lime

Energy-Efficient M r u u m  muet be ineulled ia buildraga located Wilkin a New Jeraey Utilitiea’ aervsce territory *"d designated on the 
Participating Cualnaner. iacenlive application Program Incentive» are available fcr qualified Energy-Efficient Meaaurea aa liated and 
deacribed in ike Program Material» and incentive epptceuona Tbe Parucpaling Cuatomer mual ultieiatrly ewn ike equipment. aitko 
through an up-from purcheee or al ike end of a abort-term leaaa. Oraign Incentiiee are available to deeign profeaaionala aa deecribr.i 
I be Program matenala tad epplicatian». A  different ami aeparale agnemenl an eat be executed by particifaliag deeign profeaaionala о I ,  
eligible Гог thia type of tecenhve The deeign peofeeeioial doea not need to be kneed in New Jeraey.

m rtim tk  H^ttrtjteHr/briieeafaw tfn e »l t k v p f m m . CiUwmm . a m t r b u r j  l> Mr W < « Z W ^ * ^ n a lt
J m r y  Utility anr m t kttU fM r f w  aamatmu t0trrS  rbi w ^ r t u

Incentive Amount -  Program Inctntivaa will equal either a) the approved Program Incentive amount, o r  b ) ike actual equipment 
coat of the Energy. Ш л е п !  Maaaure. whichever la less. aa determined by ike Merkel Manager Products offered at no direct coal to 
the cuatomer are ineliglMe Incomplete application aukmiaaiona. applicaliona requiring inspections and unanncipaled kigk volume af 
activilin  may cauae peocewng delay» Program Incentive» a n  Irniiled lo $«60.000 per utility account In a calendar year. Contact I hr 
Market Manager regarding any queefione.

Т а »  lia b ility  -  Tbe Market Manager will not be reeponaible Гагату lax liability that mey be impoaed о т ar^ Participating Ceetonv. 
aa a reeull of ike p ^m e n t ef Program Incentive. Ail rarlicipating Cualomera mual aupply I heir Federal Taa Identification numb, 
or aocial aecunty number в  ike Market Manager on the application form in aider to receive a Program Incentive. In addition. 
Participating Cualomera mual alao provide а Т а »  Clearance Form (Buaineee Aeaiatence or Incentive Clearance Certificate) dial и ainir.l 
within 40 d*ya of rquipmeet inalallalion

Kndoreenaem -  The Market Manager and Admiraatrator do not endoree. aupport or recommend ai\y panictllar manufacturer prodm i 
or ayatem deeign in proaaating I hie Program.

W anaailaa -  T H IS  M A R K E T  M A N A G E R  A N D  A D M IN I S T R A T O R  D O  N O T  W A R R A N T  T H E  P E R F O R M A N C E  O F  
IN S T A L L E D  E Q U IP M E N T . A N IV O R  S E R V IC E *  R E N D E R E D  A S  P A R T  O F  T H I S  P R O G R A M  K IT H E R  E X P R E S S L Y  OH 
IM P L IC IT L Y . N O  W A R R A N T IE S  O R  R E P R E S E N T A T IO N S  O F  A N Y  K IN D . W H E T H E R  S T A T U T O R Y .  E X P R E S S H )
O R  IM P L IE D . IN C L U D IN G . W I T H O U T  L IM IT A T IO N S . W A R R A N T IE S  O F  M E R C H A N T A B I L I T Y  O R  F IT N E S S  FO H  
A  P A R T IC U L A R  P U R P O S E  R E G A R D IN G  E Q U I P M E N T  O R  S E R V IC E S  P R O V ID E D  B Y  A  M A N U F A C T U R E R  O R  
V E N D O R  C O N T A C T  Y O U R  V E N D O R / S E R V IC E S  P R O V ID E R  F O R  D E T A IL S  R E G A R D IN G  P E R F O R M A N C E  A N D  
W A R R A N T IE S .

Icm ilatW n of I -lability -  By virtue of participating in thia Program. P arttripM iy Спеют  ere agree to waive any and all daima or 
damagee agamal the M ark*  Manager or the Adnunaeralor. except tbe receipt oi lke Program Incentive Participating Cuatomer» a g i"  
tkat the Market Manager a and Adminiatralor’a L a b ile . in connection with thia Program, ia limned lo pnytrg I hr Program Inceeto r 
apecified. Under no circa metancea aball the Marital Manager. Ita repreaemaiivea. or aubcontrectors. or die Adminiairalor. be liable far 
any loat profna. special. punitive, cnneequenltal or mcidenul damagea or far «tty ««her damagee or claima connected with or resulli»! 
from panicipation ia * is  Program. Further, м у  liabiily attributed lo the Market Manager under thia Program ahaU be individual •"<* 
not ioint and/or aeversl.

Aeaignmanl -  The Participating Cuatomer may aaaign Program Incentive pfyraeeu lo a specified vendor.

Participating Cualomer a Certification _  Participating Cuatomer certifies that hn'ahr purchaaed and metalled the equipment liaied m 
I heir application al their defined New Jereey location Participating Cuatomer a f w *  that all infareaalion ia ru e  and that he/ahr ha> 
conformed to aj] of I he Pngram and equipment rnapiiiementa Kaled in ike application.

Termination -  Tbe  New Jereey Board of Public Utiltiee raeervee ike right to extend modify (thia indudee modification ol Program 
Incentive levela) or terminate thia Program without poor or further notice.

Acknowledgement -  I kavr rend, underetood and am in compliance with all ndea and regulalune concerning thia incentive prog'**'
I certify that all informant» provided ia correct lo * e  beat of my knowledge, and I give lha Market Manager pemtiaaion lo a ban 
m y  lecarde with the New Jeraey Hoard of Public Uliiliea. and contractnea it aelecta to menage, coordinate t f  evaluate the N J  
SmartStart Buildinga P ro -a m . Additionally I allow тааопаЫе accem lo щу property to inepect the maaelUnon and performanir of 
larkanlnfil i  and inatal let iota that are eligible h r  mceenvm under the guideline» of New Jereey a Claan Energy Program

Pleeee refer lo the Prqgrere Guide an the NJCWatiKnrrgy rom/aeb wcb»ltc [or I hr complete Application «>4 Eligibility Рик о » .
New Jersey Clean Energy Program
Technical Worksheet -  Solar Electric Equipment Information

pjeasa ceiefully reed ell Of the following Information With the help of your Inatelletlon Centrect^  .  _
Section* A th rou gh  0, aa appflc ab le, e f  th e  i t t e c h e d  T echn ica l W orkeheet fo r  S o le r  e l e c t r i c  Cqgj.j ** »  °—  
л  th e New J e r e e y  C leen E nergy F rogrem  H ebete AppHceOoe Ferm. **

^ M iA L T iR M S  AND CONDITIONS --------------------1
QaMtoe . frxeaae<l baaod On ЙЩ date the Hew JBrmy Clean Energy Program I** “" f  " 1 1Г|1------------ c— 1 '^Sa it »!■ Г|1У—— ------С--- -~l — - ----- ------ ----- ---^TlHsrei. WlOn»»pgn^maa dnla of Ihe eqtapmem Program procedurna exl rebates are subject lo dienga or cnncnlelian wWhoul r 

To Ц||«(Гу ’O' ■ '•beta. ДррИсет mual oomply « тй  at Program Ендтану Re^xrementa. Tern* and CaMMona. and 1пец,
0 id aubm< a oomptXed Ря-югШШюп Аитсаеоп Ролп For ntoi* Mbrniegon *aul lha New Jereey Clean energy Р"^Г*]пИ2 *  
l^aManne т  согпоЫею aacifccaltone or temte. nllaaa eae WWW гнааапапагт  com or oaH MeJiitHAHT " *

M Ta l l a t i6 n  r e q u ir e m e n t s "
Hflppient InetaNeton тчё тффt th# Ювоммпд тббтик requwwnem» m ordm Id aueUfy tor p«ym#n( unctor tfw #соиек»^^— —— —  
Claen energy Pregram, prepoaed dtangaa lo the requnemenf» we  be oonaidered. but Iwy mual be documertad b» »ie 
Cix* actor and approved by *w НХЯР Theaa ieuu»e«tena  era not M enoompaeelno and are lidanded only toeddrw*, r r MC'  ** 
lately and elWency aiendards rr»»»^i

i oomply ш  9м p m 6 i  of W9 N m m  ВмЯов Cod* and al o N f  *pp**cjo*« <ocs eteteas^^^-r
с и п а

2. Al rtqulrad рагтйа mu* be properly obtatnad aad posted
3 The NJCfP Intpecion ms«t be performed before ■* tea* ви*Лпд Cods Enfosoaawnt OMoa К not fMs may da% *e
4 Al required mspecHons mual be performed (»e . IJedr*cal/NeC. Local ButkJioQ Codes Ertfbroamerf Ofloa. afc)
coâ pWance pra^^onaof »e  NEC. an wspedton by a stsis Hceneed ledrlcat Hsoeclor» teaodafory « r i o *

М М М  be UL LSted and mi1. Modulo» mual tie 01 L-»le«1 »П<] гтци be property aialalted according lo гг+г^щ, а ицмхчюпп .............
2. П а maximum H nouKrfwm ^tlM tM le year-round one deny baataifiagW «el bo obMruoM All app*caiiona mu« 
documemaiion of He mpad bom any obabuobor on е е  annual pertotmoncn of He »oter ale аяс агтеу TXa malyaia
uatng »e  Hew Jeraey Clean Power Eaomator oe > »  pragram webaKe «щи» nfoap ocw ad*
*. In order io ouaWy lor program incenitvea tie anfar efearle ty«am muaf adhere 10 a mfnfmwn dealgn m tttM ,  lefaa^  _ 
»l«*am produobon uamg WWATTS **teea«»a«i

• Soar electric array oneniabora requae Пе1 1 » caicuieted ayefem output muet be al leeal «0% of me defat* ^
PVWatta AdiMbonaay. ан eidivtthiaf аеёеа afrwgs of modulea oulpti mual be at leaaf 70% of tie dafeul outpu -j 
PVWata
• For bunding miegrated aoler elecinc «yawna (i.e.. pert of eie buildng envelope «lafenata are oompmad of aa  ̂
oomponeela) Пе eettnaied ayatam output mual be «04 of ta  defbuH oulpuf aabmated by PVWATT» ****

4. System wvtng muaf be welaled m ecoordenoa ndtti IM provfalona of ta  FCC
S Al modulea nefsaed »a • aertea atrtng mual be neMad n the same plane

Щ п \ ] \  I I I  Г Т
’  Tbs ewerler end oontrma mi___________ ___must be property instated aooordtog to rrTnii%fiiirar,i  lnrtnirlrmi —  
2__________ Tbe Imartar mual be oedtbed aa complent wbh ta  remiiemertle of lECE 929 ter ameM phofovoftafc eyatema and ейаца
1 Tbe ayatam ahould oe eempped wtti ta  teHon*« vwial indicators eruvor oonfrafa 11,1

• Оп/оЯ switch. Operaong mods setting indict»r • AC/OC over current proleebon • O piailng status indicetoi
* Wameig labee mual be posted on the control panels and luncbon boxea Indlcabng that the OrcU» ate energued by »  
*ОЦгоа t nn i»htai< pcrair 
* Oparateig МаЬисЮпа nstsi be poafed on or aaar ta  system or on «а  M * laonnaa operation and mamiananca dooui^ 
;  ayatams must heve moralonno cepebaty that« leadfy eccessoie to ta  owner lha raonHor deefer or dlaplayi muatejj*- 
"•^"teneous and cumulelve producbon. All profeOa peeler then 10»W muaf have an output meter tat meet» ANSI С t}

H f t y j
'• ~»aa where wmno pa»ees through cet'ng» «at» of other2 V?*** “here wmng pa»e»a through ceftnge eela or otar araaa of Va buldlng mual be property restored, booled 
_.**>*>iux»»clina «lies must be oopper (Some ptonaions may be made lor aluminum wiring, approval mual be n 
r j^ e e iln g  deportments (»юг lo acceptance) ■
ITherm * insulation----------------- -------------- —  -  -

__joaanaeaoas mutt be proparty made, ineidatad and маааг-proseotid 
, Ц  «**4 "ual be aaechad to the system ooraponen» by the uae of efram rebefs or cebia damp» иШгга» eacioeed »., 
, **«Mde «Илд nMt bt rated ter «at oondteona ardfor anoaeed in bqukHl^d oandua.

TT^ ta o n  on any wtrtng located m areea «rah potential high emblem temperature muel be rated at W  С  or Inkier 
••*1 telloee muaf bt coniaead bi U U -aw evad aortOoxea

2
1  r jT 'V  tetmbaM nwef be edaquatafy protected bom accidental contact 

" , ,J  over d/rant «yotaction mual ba provided in acoordenoe wdh the provlalona of the N EC



New Jersey Clean Energy Program
Technical Worksheet -  Solar Electric Equipment Information

________________ _____________ H*"»d Appucaton p « ._
Cu*tomer Name: ____________________ ,________________ Application Number j

 ̂ S otf B tc H c  Й Й Д  И Й М Й Я Г  Module MotW Nurfltw
2. Power Rating par Module________  DC Watts (Meier to 8TC condfttona) Number ot Modulee '
3. Total Array O u t p u t _________ОС Walta (No. 01 Modutaa « Power Rtfng)
4. Inverter Manufacturer ___________________ ________________  Inverterft
5. Inverter * Conbnuou* AC Rating __________ ________________  AC Wetta Number of Invert»» ______
в. Total Inverter Output ________  AC Walk (Inverter Conbnuou* AC W ing « Number of Invertera)
7. Inverter * Peak Efldancy:_________ (R*ler to manufacturer* peak eMency rating)

I ■ :  P R O P O S E D  IN S T A L i A T I O H ^ f r C R C O N N E C T T O W  IN F O R M A T I O N
t Solar Beetle Army location: _ Rooftop _  Pole Haunt or ground Mount locadon:
2  Solar Electric bfcidui* Orientation__________ degree* (eg ISO dagreea magnetic aoutb)

Note: m Cartrtf New Jereey. megnetic aauth compaee reading la И  degree* aeet otlru* eautb.
3 Solar Electric Module TR :___________ degreea (e g . Ilet mount ■ 0 dagreea. vertical mount • 90 dagrae*)
4 Solar Electtc htodule Tracking _Fued . SSgH i *  _Doubla-a4a
5. Inverter Locatloa: _ Indoor _ Outdoor location ____________________________________________________
в Utility-Acceeaibto AC Oaconnect Switch Location __ _______________ ______________________________
T System Type end Mod* of Operation

.  U tty  lataractwa (рагаНаИпараЫе of beck feeding He malar) ( .  w »  battery baokup)

.  OedicaMd arcurt utility power aa backup (tranalar *w«oh) ( w*n bakery с П а я М  

.  Stand-alone (watam conOnad to an independent croud no utlMy backup) (_ trth battery tfwglag)

C : IN C E M T T ^ I W Q U B T  C A L C U L A T E *
1. Syatom rated output (Section A. Una Э abo..»-____________ DC W*a*
2 Inoarfvo Catena*» icm iw  o - n - » .  « .w , .  ^  « ж  oueuo

Щщмшш  *aaa*e«a* thet nrfarw Irwrgy em m m r  Audit Cemmercial. Farm. Public *nd Non-Profit

a. 0 to 10.000 Watt* « 11 7MValt • » ___________♦ о to 30.000 Walta «  $1 (XVWeB • |

HaaMaaSal >а*>*ам* lb«t de net — temi В а н у  Ultdncv A n d »

b 0 to 10,000 Walta « *1 5вЛ1УаИ • S I__________ ♦
к ж Ш а ш
► 80.000 Watta-1

d. Total Rabato Calculation t ___________________________  Tot* Rabat* Calculation I.________________

3. School Appllcanta. Matirnum Annual School Rebel* I ________________
fa rm ctaw  «[Lni.H .r.M H r^ih.m iffr.iaiiaAm iato.U .HO Q M )

5 Requested Incentive (Enter the atwoortata vtfu* from C2. b or ck S -------------------------------------------------->—

mm I

D: W ARRANTY INFORMATION

.Percent of Rated Power Output 2 t w ia r _____ Yaara 3 InrteMlon._____ Year*
ffleWaerf January
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APPENDIX J 

WINDCAD MODELS



WindCad Turbine Performance Model
WES Tulipo Wind Turbine, Grid - Intertie

Prepared For Teeneck School District 
Site Location- —  
D*ui Source NASA Atmospheric Science Data Center 

 Date 3/24/2010 
2 . 5  k W

Inputs:
Ave. Wind (ml») * 4.03

We bull К » 2
She Altitude (m )» 0

Wind Sheer Exp. • 0 180
Anwn. Height (m )» 20
Tower Height (m) • 20

Turbulence : ector> 8 0 4

Results:
Hub Avarega Wind Speed (m/e)» 403

Air Density Factor ■ 0%
Averafie Output Power (kW) ■ 0.44

Daily Enerfly Output (kWh) ■ 10.5
Annual Energy Output (kW h} * 3,817

Monthly Energy Output ■ 
Parcent Oaaratiofi Tima ■

318
55.0%

Waibjll Performance Calcul itions
Wind Spaad Bin (nv*) Pow*r (kW) V*nd Pro*>atat«y (f) NakWftV

1 000 8.29% 0 000
2 000 1805% 0000
3 008 1887% 0012
4 022 1788% 0 040
6 048 14.41% 0070
в 088 1011% 0 089
7 143 8284 0 088
8 19B 344% 0 088
0 228 188% 0038

238 0 74% 0 018
11 242 029% 0007
12 238 0.10% 0.002
13 238 003% 0 001
14 235 001% 0 000
15 202 0.00% 0 000

1 80 000% 0 000
17 183 000% 0000
IB 138 0.00% 0000
10 121 000% 0 000
20 0 87 000% 0 000

2008. BWC To** 89 18% 0 438

Wtnd tpaad probatatty is calculated с a • 
Wafcud curve da toad by th« average wind 
tpaad and a thaje (actor К To h

•  broken down *«> Типе* of 1 nVs ю width 
(Cofcimn 1) Гог oacfi wwvJ tpaad tan 

naoua twnd luttana power (W 
2))»  mcfcpnad by tha WaOuM wind 

apaad probat>4*> (f Column 3) This croes 
product (Nat W Column 4 )« the

rtbuton lo avaraga lurtana powar output 
nbtAad by wind apeeds m that tar Tha 
of the»* cor tnbutiont a tha everagi 

powar output of tha turbma on а oontnuous 
24 hour, bans

ufts ara achieved uwng annual or 
mordhy avaraga wind speeds Uaaofdwty 
or hourly average «poods»  not



WindCad Turbine Performance Model
WES Tulipo Wind Turbine, Grid • Intertie

Prepared For Tu iM c k  School District 
Site Location —  

Data Source NASA Atmoa jherk Science Data Center 
 Data: 3/24/2010

Inputs:
Ave. Wind (m/а)■= 582

We bull К • 2
Si:e Altitude (m )» 0

Wind Sheor Exp ■ 0.180
Am m Height (m) ■ 20
Tower Heifht (m) « 20

Turt ulence Factor • 80 %

Results:
Hub Average Wind SpeecJ (m/s) ■ 582

Air Oenelty Factor ■ 0%
Avaraga Output Powar (kW) ■ 095

Daily Eoargy Output (kWh) ■ 22.8
Annual Energy Output (kW h) ■ 8.316

Monthly E nergy Output ■ 693
Percent Operating Time ■ 75.1%

m bull Performance Calculltlona
WVd Spaad (nVt) Power (ItW) £I

N r k W f l V
1 000 4 57% 0000
2 000 952% 0000
3 0 06 1137% 0007
4 022 12.97% 0.029
5 049 1303% 0094
6 099 1209% 0107
7 143 10.41% 0149
• 199 939% 0199
9 229 933% 0.144

239 491% 0109
11 242 3 04% 0073
12 239 1.94% 0.049
13 239 1.17% 0029

2 35 097% 0019
IS 202 039% 0007
19 190 019% 0003
17 193 009% 0002
IS 1 39 004% 0001
19 111 002% 0 000
20 0 97 001% 0.000

2009 HWC T°— 9990% 0 949

d tpaad protaMHy а слоиlatad м  a 
WMu I с т а  dadnad by awag* Mnd 
tpaad and a shaoa factor К To ЫЛкш 
(каоа-«маа tmagiafeon. N  «md tpaad rang* 
я  broken down mto "Ьюа* <4 1 nvt л  width 
(Column 1). For час* wind apaad Ып 

mtanaoua wind turtane power (W 
Column 2)) it nKMpftad by Via Wafcol mnd 
tpaad probab4«y (f. Column 3). The eroee 
product (Not W. Column4)m ft»

contributed by w*nd epaedt m »iat bln The 
i of twee oontribubone a the avaraga 

power output of lha lurbaw on a oonknuoue 
24 hotr Ьам

monftly average wind tpeedt Ueeordatfy
or houiy average tpaadt a not



WindCad Turbine Performance Model
WES Tulipo Wind Turbine, Grid - Intertie

Prepamd For Teaneck School Oistiict
SIM Location: —
Data Sourca NASA Atmoephertc Science Oata Canter 

_____________ Date ЗД4Д010___________
2 . 5  k W

Inputs:
Ave. Wind (m/a)« 5.01

We bull К « 2
She Altitude (m) ■ 0

Wind Sheer Exp « 0.180
An«m Hel{ ht (m) ■ 20
Tower Helfht (m) * 20

Turbulence -ector • 80%

Results: V

Hub Average Wind Spaed (ml*) • 5.01
Air Denalty Fedor • 0%

Average Output Power (kW) ■ 0.72
Dallv Enerov Output (kWh) ■ 17.4

Annual Energy Output (kW h) - 6.345
M ?nthly Energy Output ■ 

Percent Oaeratinc Tima •
529
68.0%

VW bjtl PTfofm aoc» CakuUbon»
Wind Speed Вт (rrV«) Powt-r(kW) vwnd Probably (f) Ne kWflV

1 000 512% 0 000
2 000 11.13% 0000
Э 005 1425% 0009
4 022 15.24% 0.034
6 049 14 34% 0070
5 055 1215% 0.107
7 143 941% 0.134
• 199 970% 0133
9 229 441% 0100
10 2 39 259% 0094
11 242 152% 0037
12 2 39 0J0% 0.019
12 239 040% 0000
14 235 019% 0004
15 202 0.09% 0.002
Ю 150 0 03% 0001
17 153 001% 0000
10 135 000% 0000
19 121 000% 0 000
20 097 000% ___Ш __

99 47%

V*ndapeedprobeb4*y «c * c u ie ia d c a a  
Weibuil curve de rted by the average wind 

nd a  ahaoe factor < To  (acfttata 
iae integration the emd «peel rang* 

•  broken down m o  "bee* of 1 rrVam «Kith 
(Column 1). For чес* wind «peed bin, 

neoua vwod turbine power (W 
2 ) ) «  mcftpked by the WeOml wind 
robabMy Л  C o te m  3) The croat 

product (Mat W  Column 4) я  Vie
oonlrtMAon to average fctftme power output 
comnbuted by wind apeedam tw l btr The 
•um ot these cor tnbutoon» % the average 
power a * *  of the turbme on a coftfrtuoua. 
24 hour, beats

ults are achieved uamg annual or 
montvyaveragewmdapecda Uaaofdatfy 
or hourly average apeedae not
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