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BY THE BOARD: 

The 2015 New Jersey Energy Master Plan Update (EMP Update) established a new 
overarching goal to "Improve Energy Infrastructure Resiliency & Emergency Preparedness and 
Response" in response to several extreme weather events that left many people and 
businesses without power for extended periods of time. These new policy recommendations 
included the following: 

1. Increase the use of microgrid technologies and applications for 
Distributed Energy Resources ("DER") to improve the grid's 
resiliency and reliability in the event of a major storm; and 

2. The State should continue its work with the USDOE, the utilities, 
local and state governments and other strategic partners to 
identify, design and implement Town Center DER ("TC DER") 
microgrids to power critical facilities and services across the State. 

At its November 30,2016 agenda meeting Docket number 0016100967, the Board authorized 
the release of staff's Microgrid Report ("Report"). The following recommendations in the Report 
specifically address the development of a TC DER microgrid feasibility study incentive program 
and pilot: 

1. Develop and implement a TC DER microgrid feasibility study 
incentive program as part of the current New Jersey Clean Energy 
Program (,NJCEP") budget. This TC DER microgrid feasibility 
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study incentive program should provide funding for the upfront 
feasibility and engineering evaluation project development costs of 
a Town Center TC DER microgrid at the local level. This incentive 
should be a phased approach beginning with an initial feasibility 
study, followed by detailed engineering design phase. Staff 
should implement a stakeholder process to determine the terms 
and conditions of the TC DER microgrid feasibility study incentive 
program. This incentive should be provided through an MOU 
structure. 

2. Initiate a TC DER microgrid pilot within each electric distribution 
company ("EDC") service territory. This should initially be limited 
to the municipalities within the 9 Federal Emergency Management 
Agency ("FEMA") deSignated counties or municipalities that meet 
the same criteria identified in the New Jersey Institute of 
Technology ("NJIT") report. These pilots should include, at a 
minimum, an initial feasibility study of the TC DER microgrid. This 
process should assist in the development of a TC DER microgrid 
tariff. 

On August 5, Board staff issued a TC DER microgrid feasibility study draft application for public 
comment. On August 23, 2016, a public meeting was held to discuss the draft application and 
written comments were received and considered in the final application. Board staff's 
responses to the comments were published as part of the release of final application. 

At its January 25, 2017 agenda meeting Docket number Q016100967 the Board authorized the 
release of TC DER microgrid feasibility study application. Incentive funding was capped at 
$200,000 per feasibility study. The Board directed staff to release the application and to open a 
60-day application submission window. Applications submitted during that period would be 
reviewed by Staff and selected on a competitive basis. Any application submitted after this time 
period would be accepted on a first-come-first-served basis subject to available fund. The 60 
day period ended on March 27, 2017 

Prior to March 27, 2017, Cape May County Utilities Authority ("CMCMUA") submitted an 
application to the Board. 

CMCMUA is a microgrid project with syngaslbiogaslnatural gas fueled combined heat and 
power at CMCMUA Seven Mile Beach 1 Middle Wastewater Treatment Facility ("WTF"). Syngas 
1 biogas will be generated on site and turned into electrical and thermal energy on site from the 
supply of wastewater bio-solids. Natural gas will be needed as a supplementary fuel. In addition 
to supplying electrical and thermal energy to the WTF, this project will also supply energy to 
several critical facilities in the Crest Haven Complex including County Prosecutor's Office, 
Correctional Center, Sheriff's K9 Unit, Police and Fire Academies, Administration BUilding, 
Health Department, Road and Bridge Department, Fueling Station, Crest Haven Nursing and 
Rehab Center, Special Services SChool, Technical High School, NJ Army National Guard 
Armory and few others. The preliminary estimate of energy production from a wastewater 
residual bio-solids digester is 2,258,362 kWh/year and 8,806 MMBTU/year. The estimated time 
to complete the feasibility study is fourteen months. The total project cost estimate will be 
developed during the feasibility study phase. 
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After review of the application Board Staff recommends that the Board approve the above
referenced application. 

The Board HEREBY ORDERS the approval of the aforementioned application for the total 
incentive amount of $175,000 for Cape May County Municipal Utilities Authority and 
AUTHORIZES the President of the Board to sign and execute the MOU attached hereto which 
sets forth the terms and conditions of the commitment of these funds. 

This effective date of this order is July 10, 2017. 

DATED: <.s, \30 \1.1 

RICHARD S. MROZ 
PRESIDENT 

'7 1. '- / \ _ V\/ /\ . 
/ oSEfui l.;UoJS8' ~ L COMMISSIONER 

ATTEST: 
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BOARD OF PUBLIC UTILITIES 
BY: 

JI.a.tu~ .4w ~ 
M~RY -IjCNNA HOLDEN 
C MMISSIONER 

n, J1 - 7 
"-l/V~ G l\...lIA... __ 

UPENDRA J. CHIVUKULA 
COMMISSIONER 
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Cape May County Municipal Utilities Authority (CMCMUA) 
Seven Mile I Middle Wastewater Treatment Facility 

Crest Haven Complex 
Town Center Distributed Energy Resource (TC DER) 

Microgrid Feasibility Study Application 

Applications Due by 5pm, March 27. 2017 
Submitted Via Email To: TCDERmicrogrjd@bpu.nj.gov 

Applicant Contact Person: Brad Rosenthal 
CMCMUA Executive Assistant 
609-465-9026 
rosenthalbt@cmcmua.com 

Ie DER Mlcroarid Program Technical Requirements 

1. Project Name: Crest Haven Complex TC DER Microgrid Feasibility Study 

2. Project Description: This project seeks funding for a Feasibility Study to determine the 
viability of establishing an Advanced Microgrid. The anchor of the Microgrid will be a 
Syngas I biogas I natural gas fueled Combined Heat and Power (CHP) plant at or near 
the CMCMUA Seven Mile Beach I Middle Wastewater Treatment Facility (WTF). This 
project will supply electrical and thermal energy to the WTF and several govemment 
buildings in the Crest Haven Complex considered to be critical infrastructure. In addition 
to establishing the project's economic viability. the Feasibility Study will identify the 
optimal technologies to be used in an eventual Advanced Microgrid project and provide 
a structure for administration of the produced energy. The Feasibility Study will provide 
complete answers to financial. operational, and technological questions and will provide 
a product that would enable the Project Partners (see Item 4) to easily determine their 
interest in further participation and enable a design consultant to quickly begin design of 
the Crest Haven Complex Advanced Microgrid. 
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The CMCMUA will act as lead agency in submitting an application and managing the 
project for a Town Center Distributed Energy Resource Microgrid Feasibility Study 12 
determine: 

a. the validity of establishing a Syngas I biogas I natural gas fueled Combined Heat 
and Power power plant at or near the WTF that would supply electrical and 
thermal energy to the WTF and several other government buildings in the Crest 
Haven Complex considered to be critical infrastructure; and, 

b. the available technologies and define the optimal technological Microgrid solution 
from a financial and operational aspect; and, 

c. necessary upgrades or changes to existing utility infrastructure and building 
systems and the costs thereof; and, 

d. administrative models for the sale and distribution of electrical and thermal 
energy and the benefits and challenges thereof. 

The Crest Haven Complex is a large complex of Cape May County Government Buildings 
and associated Agencies in Middle Township adjacent to the Garden State Parkway at 
Exit 11. Most, if not all, of these facilities have completed Local Government Energy 
Audits and are served by Atlantic City Electric and South Jersey Gas. The Crest Haven 
Complex houses the following Critical Facilities: 

a. CMCMUA Seven Mile Beach I Middle Wastewater Treatment Facility 
b. CMCMUA Crest Haven Wastewater Pump Station 
c. CMCMUAlCounty Reclaimed Water for Beneficial Reuse Supply System (Fire 

Hydrants and other Non-Potable Water Uses) 
d. Cape May County Prosecutor's Office I Crime Lab 
e. Cape May County Sheriffs Kg Unit 
f. Cape May County Correctional Center 
g. Cape May County Police and Fire Academies (Public Safety Training Center) 
h. Cape May County Administration Building 
i. Cape May County Health Department 
j. Cape May County Road and Bridge Department (Middle Section) 
k. Cape May County Fueling Station (Diesel and Gasoline) 
I. Cape May County Crest Haven Nursing and Rehabilitation Center 
m. Cape May County Special Services School 
n. Cape May County Technical High School 
o. New Jersey Army National Guard Armory 
p. Federal Aviation Administration Navigational Beacon 
q. Various wireless communication carriers and emergency communication 

equipment is hosted on towers within the Complex 

Please see Table 1 in the Attachments for further information about the critical facilities 
energy use, size, and installed conservation measures. Please see Figure 1 in the 

Attachments for a map of the project area and relative locations of the critical facilities. 
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3. Illltln Center Designation' The New Jersey Institute of Technology's October 2014 New 
Jersey Town Centers Distributed Energy Resource Microgrids Potential: Statewide 
Geographic Information Systems Analysis Technical Report, designates the Cape May 
County Municipal Utilities Authority Seven Mile I Middle Wastewater Treatment Facility 
as the anchor in Town Center CM 1. 

4. partner J..W: The first five partners listed below have worked cooperatively in the past on 
energy related projects and other procurement issues. This application does not 
anticipate any difficulties in reconciling different legal and operational requirements. 
CMCMUA will act as lead agency in coordinating Microgrid Feasibility Study project 
activities, hiring consultants, financing, and grant management. 

a. Cape May County Municipal Utilities Authority (CMCMUA) - Lead Agency 
b. County of Cape May 
c. Cape May County Bridge Commission 
d. Cape May County Special Services School District 
e. Cape May County Technical High School District 
f. State of New Jersey Dept. of Military and Veterans Affairs, New Jersey Army 

National Guard 
g. Atlantic City Electric 
h. South Jersey Gas 

5. General Descriotion of Technology: The County of Cape May hired Concord Engineering 
to perform a Combined Heat and Power Feasibility Study (CHP Study) In 2010. The 
CHP Study served primarily as a high level financial feasibility analysis. For a power 
plant, the CHP Study used a natural gas fueled 1.4 MW CHP Plant providing electricity 
and thermal energy to the County Nursing Home, Correctional Center, Health 
Department, Special Services School, Technical High School, and Administration 
Building. 

This proposal, being put forward in 2017, would use wastewater residual biosolids 
derived Syngas or biogas as the primary fuel in a CHP Plant with natural gas available 
as supplementary fuel. The electrical and thermal load of the WTF and new biosolids 
processing would require a CHP Plant capable of producing more electricity and thermal 
energy than was originally analyzed in the CHP Study. Wastewater treatment residual 
biosolids are currently produced and dried to 25-30% dry solids by four CMCMUA owned 
and operated wastewater treatment facilities. Until recently, biosolids were composted 
at a site immediately adjacent to the WTF. The composted product was sold as a Class 
A Fertilizer called CapeOrganic. A fire at the Compost Plant late in 2015 rendered the 
plant ineffective as a solution to biosolids management. Though still capable of 
producing high quality compost, the capacity of the Compost Plant was reduced to a 
point below economic and operational viability. Biosolids are currently transported by 
truck to two locations outside of the County for disposal. 
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The CMCMUA has undertaken a BioSolids Study to provide guidance and analysis of 
the next generation solution to the disposition of wastewater biosolids. The possibility of 
implementing a Microgrid, together with the associated grant funding, creates a 
financially attractive long-term resilient solution to the disposition of CMCMUA 
wastewater biosolids. Biosolids can be processed to provide fuel (Syngas or biogas) for 
a CHP Plant that would provide electricity and thermal energy to the WTF and the other 
critical facilities in the Crest Haven Complex. Implementation of this project would create 
a closed loop system. Syngas / biogas would be generated on site and turned into 
electrical and thermal energy on-site, and all from an endless supply of wastewater 
biosolids. Natural gas will be needed as a supplementary fuel. 

The CMCMUA Biosolids Study Consultant, Hazen and Sawyer, has provided a 
preliminary conservative estimate of energy production from a wastewater residual 
biosolids digester. Details are available in Attachment 7; a summary is bulleted below. 

• 41,346,563 scf / year 
• 2,258,362 kWh / year 
• 8,806 MMBTU / year 

6. General Description 2f ~ Overall ~.1lill!. Potential Financing' The 2010 CHP Study 
estimated the cost of equipment and construction to be $7,051,000 and did npt include 
the alteration of HVAC equipment at the schools. Without including any incentives or 
grants, the simple payback for a 1.4 MW CHP System was calculated tp be 9.89 Years. 

Wastewater residual biosolids management has costs associated with it, operational 
costs for which the CMCMUA has budgeted and capital costs antiCipated for the 
eventual implementation of a solution to biosolids management. 

This Program requires the Feasibility Study to develop a detailed cost benefit analysis. 
At a minimum, this will include an initial assessment through the Rutgers' DER Cost 
Benefit analysis model. The Rutgers DER model provides analysis at the annual level 
and this analysis may need to be supplemented with a more detailed hourly cost benefit 
model. 

One-Time / Capital Financing 
Current New Jersey Clean Energy Program incentives for CHP for a unit in the power 
range likely to be installed for this project are $550 / kW. Keeping with the 1.4 MW Plant 
and the current CHP incentive equals a one-time $770,000 incentive. Demand response 
payments through PJM may also be available; in 2010 this one-time payment was 
estimated at $120,000. In addition to these incentives, it is antiCipated that a TC DER 
Microgrid Implementation Grant would provide grant funding, as yet unknown and to be 
further investigated in this Feasibility Study. In the absence of a third party 
operator/investor, the partners involved in this project have attractive bonding capacity 
and cash reserves to meet the difference in actual project implementation costs and 
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available grants and incentives. The CMCMUA has the financial capacity and desire to 
finance a long-term solution to wastewater residual biosolids management. 

Recurring / Operational Financing 
Using Syngas or biogas as the fuel source may generate Renewable Energy Credits 
(RECs) which can be sold, typically on a monthly basis, through existing CMCMUA 
contracts in a market managed by PJM. There is proposed legislation (A2417/S771) 
that would alter the definition of Class 1 REC to include "methane gas from a composting 
or anaerobic digestion facility that converts food waste or other organic waste to energy". 
The proposed changes supplementing Title 13 of the Revised Statutes, and amending 
P .L.1999, c.23 are aimed at Food Waste to Energy projects, currently a hot topic in New 
Jersey, but can be applied to wastewater residual biosolids as they are also an organic 
waste. 

There is not currently a full understanding of how electricity and thermal energy billing 
would or could be performed through the implementation of a multi-entity Microgrid. 
Presumably the sale of electricity and thermal energy, either to the distribution grid 
and/or directly to the Microgrid partners, would provide significant operational support. 

Third Partv 
As part of the ongoing Biosolids Study, the CMCMUA is inv~stigating the involvement of 
a third party vendor to provide biosolid management services. A Private Third Party 
would have access to additional financial instruments and tax breaks; and, coupled with 
the incentives and the potential for revenue from the sale of thermal energy and 
electricity, this project may be extremely attractive to a third party owner and/or operator. 

7. General Description Qf the Benefits: This proposed project will address two distinct 
needs simultaneously. The first is that it provides a cost effective, in-county, method to 
significantly reduce the volume of wastewater residual biosolids while creating a valuable 
commodity or commodities (heat, electricity) dependent upon the installed technology. 
The second is the provision of resilient electrical and thermal energy to critical 
government infrastructure at all times, but especially when the main electrical grid has 
failed. 

The CMCMUA currently owns and operates a power plant at its landfill in Woodbine, NJ. 
The three PJM grid connected 1.0MW generators (two of which are operational at any 
one time) are fueled by landfill gas. The CMCMUA has experienced and knowledgeable 
staff already in place and is capable of planning, managing, and operating another 
generation station - whether it be done in-house or via a third party. 

Existing on-site diesel powered generators could be altered to provide blackstart 
capability to the Crest Haven Microgrid adding one of the key ingredients to creating a 
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truly resilient Microgrid. Emergency generators are in place at the WTF, Nursing Home, 
Armory, Correctional Center, and Adminstration Building. 

Societal Benefits Charge Compliance: 
N.J.S.A. 48:3-60(a)(3) authorizes the use of money collected from the societal benefits 
charge for the "costs of demand side management programs," which consist of "energy 
efficiency" and "renewable energy" programs. This TC DER Microgrid Feasibility Study 
would investigate the use of biogas, Syngas, or equivalent, generated through the 
processing of wastewater residual biosolids, as primary fuel for a CHP Plant to be used 
as the primary driver of an Advanced Microgrid serving the Crest Haven Complex. 
According to the New Jersey Clean Energy Program Biopower website, "some of the 
biopower projects that have received incentives in recent years include those at 
wastewater treatment plants that generate electricity and thermal energy from the biogas 
produced by the anaerobic digestion of sewage sludge". The CMCMUA believes this 
proposed project is consistent with N.J.S.A. 48:3-60(a)(3). 

8. Distribution Management Systems l!lliI Controls: Systems and controls will be 
determined by: the final technology to be implemented, existing technologies at the 
critical infrastructure sites to be served, and conversations and agreements with the 
EDC and GDC. 

9. Timeframe for completion of a Feasibility Study: 
a. Notice that Funding has been Awarded = Day 0 

i. CMCMUA Procurement of Professional Services Consultants(s) Specific 
to this Project = 0+120 Days 

ii. Consultant Lead Project Kickoff Meeting with Stakeholders = 0+150 Days 
iii. Delivery of Draft TC DER Microgrid Feasibility Study = 0+330 Days 
iv. Consultant Presentation to Stakeholders = 0+345 Days 
v. Review and Comment by Stakeholders = 0+360 Days 
vi. Delivery of Final TC DER Microgrid Feasibility Study = 0+390 Days 

10. Specific Microgrid Modeling to .!:!§ ~: There are several possible Microgrid modeling 
programs currently available on the market. Some programs are free and some are not. 
Some programs concentrate on the financial and some on the operational design. The 
United States Department of Energy has developed a Microgrid Design Toolkit (MDT) 
that is freely available. Berkley Labs has developed the Distributed Energy Resources 
Customer Adoption Model (DERCAM) which also appears to be freely available after 
completing a registration process. A third model is made by HOMER Energy and is 
available for purchase. Whichever Microgrid modeling program (one of the above or 
other) is ultimately utilized by the chosen consultant, the Rutgers DER Cost Benefit 
Model will also be used. 

11. Reguested funding amount: $200,000 
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12. Lead Entity or Stakeholder Cost Share: In-Kind 
a. The CMCMUA and other Stakeholders wi!! provide an undetermined cost share 

in the form of staff time including grant management, procurement, and project 
management. This project wi!! require significant amounts of CMCMUA staff 
time. Time spent on this project from all Stakeholders will be documented and 
applied towards an in-kind cost-share. This information will be valuable to future 
funding programs and their applicants by determining an expectation of the 
amount of time necessary to successfully manage a TC DER Microgrid 
Feasibility Study. 

13. Listing of Consultants: Listed below are consultants currently engaged with CMCMUA for 
the specified services. This list may change as the project evolves and specific 
procurement actions are taken. Upon notice of award of grant funds, a project specific 
procurement process will be undertaken and Professionals with expertise in this area wi!! 

be engaged. 
a. Biosolids Consultant: Hazen and Sawyer 
b. General Engineering Consultant: Mott MacDonald 
c. High Voltage Electrical Contractor: Scalfo 
d. Electrical Engineering Consultant: Buchart Horn 
e. Air Permitting: Cornerstone Environmental Group 
f. Environmental Permitting: Hazen and Sawyer I Mott MacDonald 

14. EDC and GDC Letter of Support 
a. EDC: Atlantic City Electric - See Attachment 1. 
b. GDC: South Jersey Gas - See Attachment 2. 

Attachments: 
• Attachment 1: Letter of Support from Atlantic City Electric (EDC) 
• Attachment 2: Letter of Support from South Jersey Gas (GDC) 
• Attachment 3: Letter of Support from Technical High School 
• Attachment 4: Letter of Support from Special Services School 
• Attachment 5: Letter of Support from NJ Department of Military and Veterans Affairs, 

New Jersey Army National Guard 
• Attachment 6: Letter of Support from County of Cape May 
• Attachment 7: Preliminary Gas and Energy Production Estimate, Hazen & Sawyer 
• Attachment 8: 2010 CHP Report, Concord Engineering 
• Table 1: List of Major Buildings to be connected to the Microgrid and related energy use. 
• Figure 1: Google Earth generated map of Crest Haven Microgrid Area and associated 

critical infrastructure. 
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YIn_Milo •• 
President 
Atl.nde Cky Elletrlo Regia. 

6100 HardIng HIghway 
May. landing, NJ 08330 

809.826.6864 - Talepho .. 
809.825.6274 - Focolmlle 

vt .... l.mofo .... tlantloeltyeloctrle.eom 

March 22, 2017 

Joseph Rizzuto, Executive Director 
Cape May County Municipal Utilities Authority 
1523 U.S. Route 9 
Post Office Box 610 
Cape May Court House, New Jersey 0821 0 

Re: Atlantic City Electric Company 

I'J atlantic cit" 
~ electric. 

An Exelon Company 

Letter of Support for Town Center Distributed Energy Resource Microgrid Feasibility Study 
Incentive Program 

Dear Mr. Rizzuto: 

On January 25,2017 the New Jersey Board of Public Utilities ("BPU" or the "Board") approved the 

Town Center Distributed Energy Resource (''TC DER'') Microgrid Feasibility Study Incentive Program 

(the "Program"). The BPU has recognized that significant information and data to evaluate and 

optimize the feasibility of a roicrogrid is needed from the utilities and, as part of the application process l 

for the Program, has required that ~rogram applicants obtain a Letter of Support for the feasibility study 

from the electric and gas distribution companies that operate in the service territoty where the proposed 

microgrid project will be located. 

I There is a two-phase application process for the Program. The first phase is the feasibility study. The second 
phase is detailed engineering of the proposed microgrid project. The Board must approve an applicant's 
feasibility study in order for the applicant to move on to the second pbase of the application process. 
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Representatives from Atlantic City Electric Company ("ACE" or the "Company") have met with the 

Cape May County Municipal Utilities Authority (the "Authority" or "CMCMUA,,) regarding a proposed 

TC DER microgrid project. ACE is pleased to offer this Letter of Support in connection with the 

Authority's proposed TC DER Microgrid Feasibility Study Application (the "Application"). ACE 

agrees to provide to the Authority with reasonable and relevant information regarding the Company's 

distribution and transmission infrastructure which exists, is available, and is not subject to an eohanced 

level of system/operational security (referred to in this letter as the "Information"), that is necessary for 

CMCMUA to complete a microgrid feasibility study. The Authority acknowledges and agrees that any 

Information provided by the Company shall be returned at any point in the process that the Application 

is withdrawn, rejected by the BPU or delayed for a period of six months or more. ACE will provide 

the Information with the understanding that the Authority will execute all Company required forms and 

agreements, including, but not limited to, confidentialityand/or non-disclosure agreements? 

Although ACE agrees to provide the Information to the Authority, to the extent that special studies 
U ' 

are required, the Company reserves the right to bill CMCMUA for these special studies, according to 

ACE's tariff and/or customary practice. In addition, to the extent that interconnection applications are 

. required for the distribution utility, PJM Interconnection, LLC or both, the Authority acknowledges and 

agrees that it will be responsible fur all applications and associated fees. Nothing in this Letter of 

Support shall be interpreted as circumventing or accelerating well-established practices for processing 

interconnection applications. 

1 In accordaoce with N.l.A.C.)4:4-7.8, the Company will also require signed conseol forms before personally 
identifiable customer information will be released to any Program applicanL 
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ACE further reserves the right to review, comment, and take positions on the Authority's feasibility 

study throughout the BPU's review process, including, but not limited to, any final report that may be 

issued by the Board as well as the remaining phases ofthe Program. 

The Company is pleased to provide this Leiter of Support and looks forward to working with the 

Authority throughout this application process. 

~~~ 
Vincent Maione 
Regional President 
Atlantic City Electric Company 

cc: Irene Kim Asbury, Esquire, Secretary, BPU (First Class Mail and Electronic Mail) 
Michael Winka, BPU (First Class Mail and Electronic Mail) 
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.. 
South Jersey Gas 

David Robbins Jr. 
P,~sicknt 

March 23,2017 

Irene Kim Asbury, Secretary 
NJ Board of Public Utilities 
44 South Ointon Avenue, 3'd Floor 
P.O. Box 350 
Trenton, New Jersey 08625-0350 

Re: South Jersey Gas Company's Letter of Support of Cape May County Municipal Utilities Authority's 
Application for Town Center DIstributed Energy Resource Mlcrogrld Feasibility Study Incentive 
Program 

Dear Secretary Asbury: 

On January 25, 2017, the New Jersey Board of Public Utilities ("BPU" or the "Board") approved the Town 
Center Distributed Energy Resource (,'TC DER") Microgrld Feasibility Study Incentive Program (the 
"Program"). The BPU recognized that significant information and data to evaluate and optimize the 
feasibility of a Microgrld Is needed from the utilities and, as part of the application process1 for the 
Program, requires Program applicants to obtain a Letter of Support for the feasibility study from the 
electric and gas distribution companies that operate in the service territory where the proposed Microgrid 
project will be located. 

South Jersey Gas Company ("SJG" or the "Company") has been notified by the Cape May County MuniCipal 
Utilities Authority (the "Authority" or "CMCMUA") regarding its proposed TC DER Microgrid project. SJG is 
pleased to offer this Letter of Support In connection with the Authority's proposed TC DER Microgrld 
Feasibility Study Application (the "Application"). In so doing, SJG agrees to provide the Authority with 
reasonable and relevant information regarding the Company's distribution and transmission Infrastructure 
as It exists and is maintained by the Company, which is not subject to an enhanced level of 
system/operational security (collectively referred to hereafter as the "Information"), to the extent 
necessary for CMCMUA to complete a Mlcrogrid feasibility study. The Authority must acknowledge and 
agree that any Information provided by the Company will be returned to the Company at any point in the 
process if the Application is withdrawn, rejected by the BPU, or delayed for a period of six months or more. 

1 There Is a two-phase application process for the Program. The first phase is the feasibility study. The second phase Involves a 
detailed engineering of the proposed Mlcrogrld project. The Board must approve an applicant's feasibility study In order for the 
applicant to be eligible for the second phase of the Program process. 

1 South Jersey Plaza, Folsom, New Jersey 08037 .. www.southjerseygas.com 
Tel. 609-561-9000 .. Fax 609-561-8225. TOO ONLY 1-800-547-9085 



SJG will provide the Information with the understanding that the Authority shall execute all Company 
required forms and agreements, Including. but not limited to, confidentiality and/or non-dlsclosure 
agreements. 

To the extent that any special studies are required, the Company reserves the right to bill CMCMUA for 
these special studies according to SJG's tariff and/or customary practice. Nothing In this Letter of Support 
shall be Interpreted as circumventing or accelerating the Company's existing practice for proceSSing new 
gas service applications. . 

SJG further reserves the right to review, comment and take pOSitions on the Authority's feasibility study 
throughout the BPU's review process, Including Its right to revoke support of the proJect pending receipt of 
additional Information that may become available through the Program process. 

The Company is pleased to provide this Letter of Support and looks forward to working with the Authority 
throughout this application process. 

Sincerely, 

~~~. 
David Robbins, Jr. 

cc: Joseph Rizzuto, Executive Director of CMCMUA 



Attachment 3. Letter of Support CMC Technical High School 

188 C .... t Haven Road, Cape May Court Hou .. , NJ 08210 (8011485-2181 Fax: 485-3088 

March 17, 2017 

Mr. Bradley T. Rosenthal, Executive Assistant 
CMC Municipal Utilities Authority 
P.O. Box 610 
Cape May Court House, NJ 08210 

Re: TC DER Microgrid Feasibility Study 

Dear Mr. Rosenthal: 

Nancy M. Hudankh. Ed.D .. Superintend~t 

Paula J, Smith. Busine55 Adminimatot I Board Secretary 

In reference to your correspondence dated March 10, 2017, enclosed please find the Cape May 
County Technical School District's letter of Support/Point of Contact, annual utility report, and 
Energy Savings Plan which is 95 percent complete. 

The total conditioned square footage is 249,800. (Approximately 225,000 square feet is air 
conditioned). 

If I can be of further assistance, please do not hesitate to contact me. 

Sincerely, 

N!a;:td!~ 
Superintendent 

NMH/kcf 

Enclosures 
letter of Support/Point of Contact 
Annual Utility Report 
CMCTSD Energy Savings Plan 

c: James Owens, Director of Buildings & Grounds 



188 C .... t Hnen Roed. Cape May Court Houu, NJ 08210 (109)485·2181 Fax: 485.3068 

March 17,2017 

Mr. Bradley T. Rosenthal, Executive Assistant 
CMC Municipal Utilities Authority 
P.O. Box 610 
Cape May Court House, NJ 08210 

Re: TC DER Microgrid Feasibility Study 
Letter of Support /Point of Contact 

Dear Mr. Rosenthal : 

Nancy M. Hudanlch. Ed.D., Superintendent 
Paula J. Smith. Business Admini!otrator I Board Secre'ary 

The Cape May County Technical School District supports the Cape May County Municipal 
Utilities Authority (CMCMUA) application for a Town Center Distributed Energy Resource 
Microgrid Feasibility Study and will work cooperatively with the CMCMUA in the execution of 
this project. 

I have designated the point of contact at the Cape May County Technical School District for this 
effort will be James Owens, Director of Buildings & Grounds who can be reached at 
jowens@capemavtech.com or 609.380.0200, ext. 622. 

Sincerely, 

't(~?J{~ 
Dr. Nancy M. Hudanich 
Superintendent 

NMH/kcf 

c: James Owens, Director of Buildings & Grounds 
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L Report Disclaimer 

The Information and attachments contained In this report Is considered proprietary, 
confidential and prlvllege~. This proposal Includes data that shall not be duplicated, 
used Dr disclosed outside of the Cape May Technical School District for any purpose 
other than evaluation of this proposal. 

The following report has been assembled to provide the followll18 Information as per 
the requirements of the -Energy S~vlng Improvement Program- and NJSA 40A:ll-1 

,. Results from the energy audit 

• Descriptions of the proposed energy efficiency measures 

• Estimated greenhouse gas reduction 

• Energy Star Portfolio Manager Results 

• Outline of all design and compliance Issues that require the services of an 

Archltect and Dr Engineer. 

• Assessment of risks associated with Implementation of the Energy Savings Plan 

• Outline eligibility of participation with the PJM Independent System Operator for 

Demand Response and CUrtaliabie Service and possible cost and ravenues 

associated with the program. 

• Calculations of projected energy savings and the associated costs of 

Implementing the energy conservation measures 
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IL ExecutIve SUmmery 

The cape May CountY Technical School ~lstrlct's Board of Education (DIstrict) has 
procured the servlces of Splezle Architectural Group, Inc. and Partner Engineering and 
Science, Inc. to assemble an Energy Savings Plan for the District's technlcil school 
campus. . 

This Energy Savings Plan utilizes .the data co\lecte,d from the Investment Grade ~nergy 
AUdit performed by Splezle Archltectural .Gr:oup,I~C. ~nd !,artner Englneerl!,,!! and 
Sclen!=8, Inc. dated J;lIiuary 15, 2015. Th.1I ,riergy.audlt C1f. t~.e main blilldlng.arid 3 
smiDer out buildings was performed to refresh the da~ collected du.rlng the previous 
LGA Audit performed by ConCord Engineering in 2010 and compile data and produce a 
full bulidlng energy model to establlsh.a basenne energy: consUmption. The nomiarized 
data mim the this eiiergy model has been' used to evaluate the 'varlous enerIY ' 
eOnseiva~on meaiu.res ~ ir,l Table ~ be~ iI~ \Nt!I~ed' ln' detiJl withIn this eJ1l!rgy 
saving Improvement plan (E$IP). in addition to performh\g a new audit the dita ' 
associated with the Energy Star Portfolio Manager was updated to reflect ~ fadUtles 
current anerjy usage. AddItional Information regarding Portfolio Manager can tie found 
In AppendIX "G" " . ' , , . 

Tabla 1: Energy Conservation Measures . 

En8I'IY Conservation Measures 
ECM# ECM DescrlPt/Dn location 
ECM#l DOC Controls UPirade Facility 
ECM#2 Variable Speei:l PUmPing 200/300 Wing 

100 Wing Domestic Hot Water 
ECM#3 UPlTilde,. 100 Wing 
ECMII4 300 Wing Boller Upgrade 300 Wing 

Fuel 011 to Natural Gas Greenhouse/Gas 
ECM#S Conversion Station 
ECM#6 HVAC A1r/Water Rebalance Facility 
ECMit7 Retro Commissioning Facility 
ECM#8 Plug Load Management Facility 
ECM#9 Transformer Replacement Faclilty 

ECMlllO LED Ught ~des Various Areas 

s 
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The combination of Implementing of these ECM's described In this ESP ·has been 
estimated to save The capa May County Technical School DIstrict 5289.0 MMBtu of 
energy for an annual savlnls of $131,227.00 and provide a simple payback period of 
11.3 years. The savings associated with each ECM is summarized In Table 2 and the cash 
flow analysis Is detailed Iii Table 3. 

Table 2: Summary of ECM Energy Savlnp 

Summary of ECM Enerav Savlnp 

ECM Electric EJectrJc . . Natural Gas Natural GIS Fuel 011 all 
~nerlY Savlnas Cost SavIngs Energy Savlnp Cost Savini. Energy Savlnls Cost Savlnas 

(MMBTU per Yr) ($) (MMBlU p.rYr) ($) (MMBl\J per Yr) ($) 

ECMII1 110.2 $4,385.00 2646.0 $32,273.00 81.4 $2,p65.oo 
ECM#Z- 2~4.2 $10;532.00 0 $0.00 0 $0.00 

ECMII3 5.1 $201.00 . 292 . $3,562.00 . 0 $0.00 

ECMII4 0.6 $2l.00 97.7 $1.191.00 o· $0.00 

ECMII5 19.2 $762.00 -470.2 -$6,608.00 745.9 $18,931.00 

ECMII6 346.2 $13,740.00 0 $0.00 0 $0.00 

ECM#7 302.3 $12,000.00 0 $0.00 0 $0.00 
ECM fl8 21.1 $3,435.00 0 $0.00 0 $0.00 
ECMII9 404.3 $3,729.00 0 $0.00 0 $0.00 

ECMII10 530.2 $31,OOB.OO 0 $0.00 0 $0.00 

SubTotal 2,003.43 $79,813.00 2,565.50 $30,418.00 127.30 $20,996.00 

Total 
Energy- 5,391.23 

MMBTUPer 
Monetary .. $J3l"Z21.oo Per Year Savlnp Year 
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Table 3: ESIP Cash Flow AnalysIs 
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III. Exlstln, Bulldln, Summary 

The cape May COUnty Technical School District setveS students in grades 9 through U 
including a comprehensive high school, a share-time special needs vocational program, 
an evening adult high school program, and an adult post-secondary instruction as an 
evening' continuIng education divisIon program~ While school operates during daytime 
hours (6:Clo AM to 2:00 PM) to support high school Instructional programs, the school 
also runs various adult and continuing education programs In the evenlnl with varied 
enrollments thro'!lh the ,!We!,il"" operatlnl up to 10:00 P~ most weeknllhts. 

Originally constructed In 1969, ,the HtBh Scl,oolls a single story facility comprlsed of 
various building tradeshops, classrooms, labs, small enline shops, conference center, 
media center, administration offices, cafeteria, kitchen, gymnasiums and an auditorium. 
In 1972, II culinary arts, health services area and classrooms were added. In 1979 various 
room wh!lre addi!d such' as classroo.r.si co~rence cll,nter, a graphl~ arts; etc. The 1993 
addition consisted of a IYlTI and several support spaCes. The final acjditlon in 2007 
Included a science wing, auxlOary gym and HVAC upgrades Installed on numerous 
rooftops. 

The current main bulldlnl Is approximately 241,000 sq. ft. Also Included In this audit are 
the Administration office bulldlnl (built In 1992; approximately 5,000 sq. ft.), the Green 
House (approxlmately 3,400 sq. ft.) and the Maintenance building (approximately 900 
sq. ft.). The combined square footage of all buildings adds up to approximately 249,800 
sq. ft. 

Building layout and envelope Is comprlsed of a one-story structure with various roof 
hellhts. Exterior walls are masonry construction consistlnl of concrete masonry units 
with an assu,med 2 inches of rllid insulation wl~h~11 associated air spacl., The majority 
of the'Wlndows throushout ttle school are double pane aluminum units. The roofing 
system consIsts of modified buIlt-up roof on metal deck with tapered Insulation over 3" 
minImum base Insulation in manageable condition. 

The cape May County Technical School's existing classroom and office IIghtinl systems 
consist primarily of 2' x 4' (2, 3 and 41~mp) linear fluorescent fixtures with electronic 
ballasts and'energy efficient TSlanips. The 100 wl"i corridor 2 x 211ghtflictures have 
been recently replaced with, correSponlUiJg 2 x 2,L~ fixtures. This upgrade Increased 
the light quality and DUtput with a significant decrease In enerti. cOnsumption and 

, maintenance as compared to the pniVlous fluorescent fixtures. The remaining z x Z 
corridor fixtures in the 200 and 300 wlnl are currently being replaced by the District. 

VarIoUs HVAC systems are In p!ace throughout the, school. A number of classrooms are 
served by Individual rooftop units wl~h electric cooling and laS heating and the units are 
generally In good'condltion. The auditorium, media center, entrance lobby, corridor, 
areas and faculty lounge are air conditioned by rooftop package units with electric 
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cooling am' electric heating. The gymnasium; music and vocal rooms B,re air conditioned 
by OX spilt system heat pump units. The spices a~iated with the 2005 addition are 
served by ~r rooft!lp, units and/or ox spilt systems with gas ful'l!a~. An energy 
recovery systam~ Is, provided to supply tempered outside air to the spilt systems; The 
entrance iiirl!;is are ProYlded with ceiling mounted unit ventJl~ors with electrfc heat. An 
elj!Ctrrc unit h8!ltl!l';ls al~ provided for the storage spaci. All the equipment InStalled , 
durlni the 2005 renovation Is only 7 years old, III good worlelng condition and can be 
I'I$Ilrll~d. ' 

' " . . 
Currently, the t:!VAC, sySte~'are control!ed.bY a mix of pne!l/llltic and. OOC control 
systems. Most equipment Is c;ontroJle~ manually or by sta~lone controllers Intl!gral to 
the equipment. A.Johnson Control~ Metasys QRC Control Sy~~m was Installed during 
the 2007addltloris and upgrades. 

, - , 

The exhaust system~ operate through tYpical !=8ntrlfugil roof exhau~ fans. Th!!se fans 
are manually controlled by Jt,cal dJsconilect swltchlis it'the'lndJvkhial fans or are 
Interlock~ with the ecjulpment that ~itlons or ventilates the spaC!!. Th~kitchan 
hood 'exhaust fan is also a typical centrifugal roof fan and 15 controlled by iii remote 
switch located In the kitchen area. All exhaust fans are In good working ~nditlon. 

Domestic hot watei-Is generated by several storage type gas fired hot water heaters. 
The new, science wing addition Is equipped with a newer high efficiency ias fired water 
heater. The 300 wing systems produce domestic hot water thllJugh the use of boiler 
water and associated heat exchanger and storage tank. 
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IV. En.ray AudIt Results 

In its continuing efforts to reduce energy costs and consumption, the cape May County 
Technical School District's Board of Education (District) secured the services 'of Splezle 
Architectural Group, Inc. and Partner Enllneerlng and Sciences to perfonn an 
Investment Grade Ene~'Audlt fOr the District's technlcalschooi campus. 

The District had an Initial energy audit prepared under the NJ Loc;al Government Energy 
Audit (L~EA) program ~hlch was dated october ii, 2010 and prepai-ed by,Concord 
Enllneerlng; The purpose of the effort documented In the Investment Grade Audit was 

, tocc;msider this Initial LGEA audit as weH as direct analysis and asseSsmem of the District 
fadlltles to prepare an Investment Grade Energy Audit and Identify In greater detail the 
Energy Conservation Measures (ECM or ECMs) appropriate for consideration by the 
DIstrlct In poteutlally advancing an Ene~ Savings Improvement Program (ESIP). 

, , 

In-depth analysis and an energy model for the building was aS$embied utlllzlni the 
Trane Trace software pta~mi version 6.3.0.,The colleCted data'and model WIS used to 
produce the energy audit report and expand upon the Initial LGEA audit. While many 
ECMslndudedln the Investment Grade Audit were Identified Iii the Original LGEA audit 
and while some are recommended to be advanced as part of an ESIP, a number of the 
original recommendations are not recommended due to the length of their payback. 
New ECMs have been added based on the analysis performed In the current Audit. In 
addition, the School Districts priorities were also considered In the evaluation and 
structuring of the recommended ECMs. this analysis was completed based upon 
lenerally accepted practices for an Investment grade audit. 

The Investment Grade Audit also took Into consideration, the fact that the DIstrict has 
undertaken various Impr\M!ments to lighting as well as Improvements unde,r the NJBPU 
Direct Install Proirani which hlive Impacted operational a'1il energy uSe since the 
original LGEA audit was performed. As a result, the parameters of operational costs and 
potential paybacks for consideration of an ESIP have also been affet:ted. 

Current marlCet cOnditions were considered to compile preliminary construction costs 
estimates and estimates of projected annual enelliY savll)BS for eac" ECM. The simple 
payback analysis for each poten~lal ECM recommended ap~ears to comply with the 15 
year payback mandate~ by the NJ ESIP protocol., Note that while certilln ECMs may not 
pay back within the required 15 years, ail 'of the ECM's outlined Iii the audit have be 
considered In aggregate to determine compliance with the 15 year window. 

10 
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V. Historical Energy Consumption Cost 

The District's facility Is currently utlDzlng electricity purchased from Atlantic City Electric 
via their third party supplier FlrstEnet'IV sol, as well as two other forms of fuel: natural 
cas P!lrchased from South Jersey .Gas via their third party suppDer Woodruff Energy and 
fuel 011 purchased from Rlalns, ·Inc. · . . .' '. . . . . . 

Two years rA partial utility cost datil was provld~ by.the District for !lse In the I/litlal 
analysis !If the ECM's associated with tltls ESP. Since. the District was unable to prqvlde. a 
complete years' worth of utlDty cost data on.a month to month basis at the tlini! of the' 
audit, an estimated usage for the missing months was ~poIated from the ~ata 
available as !ihown In the Tablas 4 through 6 below: This dllta was then utilized In the 
energy analysis. . . . 

Table 4: Historfcal ElectrIcal ~rgy Consumption . . . . 

Historical Ellctrldty Consumption' 

Date Cost KWh Data Cost KWh 

7/17/2012 $30,237.44 190,196 7/16/2013 $37,286.64 234,536 

B/21/2012 $30,371.78 191,041 B/20/2013 $39214.71 246,664 

9/18/2012 $2B,625.91 180,060 9/17/2019 $33,535.59 210,942 

1O/16/20U $34,865.93 219,310 10/15/2013 $36,662.71 23O,6U 

11/16/20U $33,113.17 208,285 11/19/2013 $3.3,223.27 2OB,977 

12/18/2012 $26,153.93 164,511 12/17/2013 $28,565.30 179,678 

1/15/2013 $27,996.15 176,098 1/21/2014 $31.513.58 198,223 

2/19/1019 $28,181.73 177~66 2/25/2014 $29,760.92 187,199 

3jj.9/2013 $27,625.20 173,765 3/18/2014 $29,407.41 184,975 

4/23/1013 $28,240.09 177,633 4/J5/2014 $30,244.34 190,240 

5/21/2013 $28,484.18 179,168 

6/18/2013 $2B;39'7.36 178,622 
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Table 5: Historical Natural Gas Energy Consumption 

Historical. Natural Gas Consumption 
Date ~t Thenns Dat~ Cost Therms 

8/21/2OU $1,091J1O 866.51 8/34/2013 $1,706.63 2,l48.U 

9/18/20U $1,681.26 1,334.33 9/17/2013 $2,473.89 l,963AO 

10/16/20U $3,99751 3,172..63 10/25/2.013 $3,990.~ 3;1!i6.85 

11/16/2.012. $7,563.2.4 .6,l102..57 l1/~/2013 $7,:1,39.71 5,66&.44 
12./18/2012. $16,425.80 13,036.35 12/pn013 $13,823.53 10,97LQ6 

1/15/2013 $19,692.B1 15,62.9.21 1/21/2014 $26,6B2.B9 21,176.90 

2./19/2.013- $24,900.33 19,762.17 2./25/2014 . $33,4n.79 26;569.67 

3/19/2013 $30,069.~ 23,864.79 3/18/2014 $47,182.43 37,446.37 

4/23/2.013 $26,5~.a7 21,106.2.5 4/15/2014 $35,387.11 28,085.01 

5/21/2013 $19;161.17 15,2.08.07 

6/18/2013 $10,869.27 8,626.40 

6/28/2013 $4,933.68 3,915.62. 

Table 6: Historical Fuel all Energy Consumption 

Historical Fuel 011 Consumption 
Date Cost Gal Data Cost Gal 

10/16/2012 $1,766.50 504.71 9/17/2013 $936.93 267.69 

11/16/2012. $646.43 184.69 10/15/2013 $424.93 121.41 

12./18/2.012 $4,617.27 1,319.22. 11/19/2013 $1,866.83 533 •. 38 

1/15/2013 $4,359.99 1,245.71 12/17/2013 $3,936.2.2 1,:\24.63 

2/19/2.013 $5,636.27 1,610.~ 1./2lI2014 $4,729.99 1,351.43 

3/1912W3 $6,201.14· l,tiP5 2/25/2014. $6,446.67 1,841.91 

4/23/2013 $5,592.16 1,S97.76 

5/il/i013 $3,106.90 887.69 

6/18/2.013 $55L67 157.62 

Although additional cost da~a was received after the Initial calibration of the baseline 
energy model, the fluctuations In the utility costs were not considered slgnlflcant 
enough to justify the ~callbratlon process. Table 7 provides a comparison between the 
two utilItY costs for. e.qual yearly time frames. As evidenced by the table, tI)e prices of 
electricity and natural gas have both slightly Increased while the price of fuel 011 has 
sllghtiy decreased. However, since fuel ali accounts for only a small portion of the 
buHdlng's total fuel consumption, the decrease In monetary savings associated with 
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Implementing ECM #5 will be offset by the Increase In savings that can be expected from 
the remaining ECMs. For this reason, the energy savings calculated using the original 
utility data ca n be considered to be conservatIVe. ' 

Table 7: OrIgInal and Updat\!!d Utility Rate Comparison 

OrlllnlllitUIt.; Data ' 
Start Date , End Data N'umtier of Months TotalCo5t Averap Cost Per Month 

E1ectrldty July 2012 JUry 2013 12 $352,293 $29,358 

Gas October 2012 July 2013 9 $164,208 $18,245 
011 Octotier 2012 July 2013 9 $32,478 $3;609 

Updeted UtlHty Data , : 

StlrtDate End Date Number of Months Total Cost, AverqaCost Per Month 
ElectrldtY Jul';2D14 July 2015 12 $384,541 $32,045 ' 

0ci0ber'2014 July201S 9 ' ' 

$206,340 , $22.927 Gas 
all October 2014 July 2015 9 $23.62 $2,624 , 

The baseline energy model for the school was calibrated within +/-10% of Its actual 
utRlty bills so that the energy savings assocIated with the various ECMs could be 
accurately determIned by the simulation software. this caDbration was performed for 
each IndivIdual building and the results were complied Into summary Table 8. 

Table 8: Baseline Energy Model calibration 

Baseline Energy Model calibration Summary 
Bulldlna Bectrlc Electric Natural Gas Natural Gas FueJOI 

Consumption Cost Consumption Cost Consumption 
(MMBTU perYr) ($) IMMBTU per Vr) 1$) IMMBTlJ perYr) 

100 wing 3598.7 $143,401.00 61U.3 $74,558.00 0.0 
200 wing 1906.4 $75,963;00 2729.2 $33,296.00 0.0 
300wJng 2970.6 $llB,3n.oo 2729.8 $33,303.00 0.0 

Admin Bldg 4B2.7 $19,234.00 137.1 $1,743,00 o,iI 

011 
Cost 
1$) 

$0.00 

$0.00 

' $0.00 

$0.00 , 

Greenhouse 222.1 $8,847.00 0.0 $0.00 530.5 $26,002.00 
Gas Station 171.1 $6,817.00 0.0 $0.00 196.8 ' $4,994.00 

, , 

SubTotal 9,351.6 $372,634.00 11,107.4 $142,900.00 827.3 $20,996.00 

Total Modeled UtBJty Cost $53B,530.oo 
Fadllty :2 Ve.r Avera._ Utility 

$591,516.00 
Cost 

Percent Difference 11m 
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VI. Eneray Effldency Measures 

ECM III Direct Digital Controls: 

ExIsting Equipment Description: 

The current Building Management System consists of a desktop operator Interface 
connecteel to limited electronic controls throughout the campus, as well as digital to 
pneumatic controls for a majority of the spaces and equipment. Many of the Indoor 
temperature controls reliant on pneumatics are Inaccurate due to temperature drift, 
age, ~nd lack of constant calibration. 

~: 

Perform a limited upgrade to specified controllers, actuators, and progra(llmlng tp 
direct cllgItaI controls (DOC) reporting to a central Buildil)ll ManagemliJ\t System. 
Under this ECM, multiple strategies will be Implemented to realize energy' 
savings. 'Increased control over HVAC equipment will yield Increased savings through 
efficient operation, as well as scheduling capabilities to deactivate areas and equipment 
when not occupied or In use. Changes to the system will Include the following Items; 

• Replace standard pneumatic thermostats with addressable DOC/Pneumatic 
wireless thermostats 

• Upgrade non-pneumatlc standalone thermostats to addressable and 
programmable thermostats In applicable locations 

• Institute outdoor air (OA) control programming and economizer modes, where 
appDcable. 1l&ht control over the OA will reduce unnecessary pre-heatlna, 
aioUna, and dehumidification of OA to be supplied to the buildings. 

~ I,Ipgrade Is a limited controls system change out and Improvement, as opposlld to a 
full demolition and replacement. Th8 upgraded control system shall be non-proprietary, 
Infinitely expandalire, and capab.le o~ multiple controi hiput and outpu~ signals for all 
equipment types. The sys.t,em shall have web access; , for remote controllability by 
building staff and management during off hours or In the event of an emergency. A 
single control front end shail be Jocated In the Building & Grounds office. Programming 
s~all provide access'to II'ICJivl~uals with a user name and password, and provide a log of 
act!VIty wiillE! signed In, accessible for troubleshooting purpOses. Programming should 
Include the capability to schedule all zones and equipment, with B full range of 
temperature and equipment ope'ratlonal settings 
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NEScooe: 

• survey site and existing conditions 
• Prepare contract documents 
• Prepare written specifications 
• P~ updated ventilation schedule,s for areas contained within ,the ECM 

scope. of work 
• PublJc!y bid the work 

ConstructiOn Scope:. 

• . Obtain approved shop drawtnis 
• Coordinate installation with new and existing equiprnent 
• ObtaIn owners schedules, set points and setbacks for system programming 
• Pi'PllicJe systern programming, stillt-up, testing and training 
• Provld~ support for conUni~sloning , 

Enem Saving calculation: 

The savings estimated for this ECM was derived through the development of a detailed 
energy· model to reflect the baseline energy usage, physical building characteristics, and 

. operational parameters of the exist!ni building. The ECM was then modeled to assess Its 
Impact, along with other ECMs, on building energy use. The effective impact on the 
building and the savings generated are considered cumulatively, with the compounded 
impact of the various ECMs considered. 

An energy model was assemblid utilizing the Trane Trace software platform version 
6.3.0. Due to the size of the facility, the energy analysis was conducted by populating an 
individual energy model for e8ch bulldil1g section on campus (e.g.: 100, 200, 300, admin, 
greenhouse, and gas station). Each space throughout the campus ~ been extensively 
surveyed to provide an accu~te representation of the space. Fact!IB such as: 
occupancy, plug loads, eqUipment, roof Insulation, wall Insulation, vertical fenestration, 
HVAC equipment and usage schedules were Incorporated. The energy use associated · 
with eaCh of the building model files have been calculated based on published ASHRAE 
weather data and the simulation has been run based on a full year of 8760 hours to 
produce an estimated value for electric, natural gas, and fuel 011 use. Equipment In the 
baseline model"was set to operate according to the school's existing pneumatic control 
scheme while the proposed model Incorporated the use of new electronic controls and 
time schedules. The energy savings associated with this ECM are listed In Table 9. 
Supplemental modeling results and Information can be found In Appendix uB-. 
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Table 9: EeM #1 Modeled Energy 5avIngs 

Eneqy EffIcIeacy MasunlI1 (DDC Contnlls UPll'llda1 
Bulldll1l OA D8I11P ... CofttnIIs, 

electric ' EJettrlc Natural Gas Natural GIS Fuel 011 011 
Consumption Cost Consumption Cost Consumption ' Cost 

(MMBTU perYr) (SI (MMBTU per Yrl (S) (MMBTU per Yrl (S) 
100 willi 3,569.7 $~41.246.oo 4,693.4 $57,259.00 0.0 $0.00 
200wlnl 1,869.6 $74,497.00 2,290,B $27,948.00 0:0 ' $0.00 
300 wing 2,931.6 $117,058.00 1,992.6 $24,309.00 1;1.0 $0.00 

Admin Bldg 475.4 $18,944.00 84.6' $1,ll1.00 Ii.o $0.00 
Greenhouse 215.9 $8,600.00 0.0 $0.00 S?S.3 $14,602.00 
Gas Statlon 173.2 $&,904.00 0.0 $0.00 , 170.6 $4,329.00 

SUbTotal 9,241.4 $368,249.00 9,061.4 $110,627.00 745.9 $18,931.00 

Total 19,048.7 $497,B01.oo SavIngs Z.U7.ti $38,723.00 
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ECM 112 VarlDble Speed Pumping: 

ExIsting EqUipment D~cript!on: 

The current hydfoolc p~mplng system utiUze ' constant flow hot water pumps and 
dI~rent!al bypas~. to , c;ontrO! the ~ow of he~tlng liot water to the hydronlc heating 
equlpme~ TIle t)Jrtant pump conflguratlon for the fac;Rlty utilizes the followlni,pumps: . . . . 

• 100 Wing: (2) @I 7.S HP 
• 200 Wins: (2)'. 7.S HP 
• 300 Wioi (2) • 5 HP . . . , 

~: 
, , 

Instell variable speed drives and controls on the hot water,heatlng pumps. The 
Installl!tlon, wJIIlnclud~ an electl'9nlc d~ for each pump tied Into the building 
mariageri11!f1t systeni, system pressure senSors, Bnd a' bypass valve at the end of the 

-bUUdlngs~ern 109P. " , - '" ' ' 

NEScope: 

• SUrv8y site and existing conditions 
• Prepare pre-balance scope& Specifications 
• Prepare contract documents 
• Prepare written speCifications 
• pubncly bid the work 

Construction Scope: 

• Obtain approved shop drawings 
• Coordinate Installation with new and existing equipment 
• Provide system, start-up. testing and training 
• provide system balancing 
• Provide support for commissioning 

Energy Saving Calculation: 
, , 

The savings estimated for this ECM was derlved through the development of a detailed 
energy model to reflect the baseline energy usage, physical building characteristics, and 
operational parameters of the exlst/ni building. The ECM was then modeled to assess Its 
Impact, along with other ECMs, on building energy use. The effective Impact on the 
building and the savings generated were considered cumulatively, with the 
compounded Impact of the various ECMs considered. 
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Bulldl", 

100 wins 
200 wing 
300 willi 

An enerlY model was assembled utilizing the Trane Trace software platform version 
6.3.0. Due to the size of the facility, the enerlY analysis has been conducted by 
populating an Individual energy model for each building section on campus (e.g.: 100, 
200,300, admin, greenhouse, and gas station). Each space throughout the campus has 
been eXtenslvely'surveyed to pt~e an accurate representation of the s~ce. Fac;tors 
such as: Oa:uj)l!ncy, plug k?~d5, equipment; roof Insulation, wall Insulation, vertical 
feOliStratlon, HVAC eqUipment and usage schedules are all Incorporated. The ene~ use 
~ted with each of the building model files has been calculated based on published 
AsHRAE weather data and the simulatIon has been run based on a full yelr of 8760 
hourS to produce ari estlma,ted value for electriC, naturalsas, loci fu~1 011 u'se. The 
eneJgy savings associated with this ECM are "sted In Table 10. suppiementat modeling 
results and Information can be found In Appendix Ite·. 

Table 10: ECM #2 Modeled En_e~ Savings 
' . , 

EMIlY EffIdancy Masara .1 (Variable $pHd Pumplns) 

Variable Speed Pumping . 

Electric EiiKtrlc Natural Gas Natural Gas Fuel 011 
Consumption Cost Consumption Cost Consumption 

(MMBTU par Yr) (SI (MMBTU parYrl (SI (MMBTU per Yrl 
3562.8 $141,969.00 4693.4 $57,259.00 0.0 
1758.4 $70,067.00 2290.8 $27,948.00 0.0 

2791.S $111,233.00 1992.6 $24,309.00 0.0 

AdmlnBlda 475.4 $18,944.00 84.6 $1,111.00 0.0 

Greenhouse 215.9 $8,600.00 0.0 $0.00 575.3 
Gas Station 173.2 $6,904.00 0.0 $0.00 170.6 

SubTotal 8,977.2 $357,717.00 9,061.4 $110,627.00 745.9 

Total 18/784.5 $487,275.1it! ~vlnp. 264.2 
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011 
Cost 
(SI 

$0.00 
$0.00 

$0.00 

$0.00 

$14,602.00 

$4,329.00 

$18,931.00 

$lo,s32.oo 



ECM 113100 wing DHW UpglVde: 

Ex!st!OR EquIpment Description: 

Domestic hot water heating for the 100 wIng ls currently p~lded vi" 811 original 1969 
hot water heatliIB bolJerwlth the followll1l speclf!catlons ' . ' . 

• Manufacturer: AO Smith 
• Modell#: 8C670-780 
• Input: 670 MBH 
• Re~ery:. SE!3 gal/hr 
• Storage tank size: 1468 gals 
• (3) Hot wa~r recirculation pumps servJl1I the following 10iles 

o "P"Wlng . " ' ." 
o KItchen, , 
o lDOWJI1I 

• (1) HOt water recirculation pump between storage tank & water heater 

Given the age of the unit, its current operating efficiency Is estimated to be around 81m 
and It has ex~ed Its recommended operatlns Dfa. 

Decommission and remove the current domestic hot water heater and storage tank. 
Replaced with Instantaneous, high efficiency con'denslng domestJi: water heaters wIth 
an approximate efficiency of 96.4" anil associated controls. The ex1stinl hot water 
reclrcuJatiRi pumps appear to be recentlv replaced and are In good working order 
therefore replacement wIn not be required. Although replacement of the hot water 
temperins vaJv81s recommended and will be Included as part of this ECM. 

NEScope,: 

• Survey site and existing ConditIons 
• Prepare co'ntract" documents to retro fit existing 100 wing DHW system with 

new hIgh efficiency water heater 
• Reuse ex~ng zoneS and recirculation systein 
• Prepare written spe~lflcations 
• Publicly bid the work 
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Construction Scope: 

• Obtain approved shop drawings 
. ' Coordinate Installation with new and existins equipment 
• PtoYld8 system, start-up, testing and training 
• Provide system pre balance and P.ost balanclns specification 
• Provide support for commissionlns 

Eneray Sag Calculation: 

The ~ilVings estimated for this ECM was derived through the dayelopment of a detailed 
enelllY model to reflect the basenne enelllY usage, physical building characteristics, and 
operational parameters of the e!llsting building. The ECM was then modeled to assess Its 
Impact, along with other ECMs, on building energy use. The effe~ve Impact on the 
bundlng and the savings senerated were considered cumula~Iy, wIth'the 
compOunded Impact of the various ECMs considered. 

An enelllY model was assembled utilizing the Trane Trace software platform version 
6.3.0. Due to the size of the facility, the energy analysis has been conducted by 
populating an Individual energy model fot each bulldlns section on campus (e.s.: 100, 
200, 300, admin, greenhouse, and gas station). Each space throushout the campus has 
been enens/vely surveyed to provide an accurate representation of the space. Factors 
such as: occupancy, plug loads, equipment, roof Insulation, waliinsulatlon, vertical 
fenestration, HVAC equipment and usage schedules are all Incorporated. The energy use 
associated with each of the building model files has been calculated based on published 
ASHRAE weather data and the simulation has been run based on a full year of 8760 
hl!urs to produce an estimated value for electric, natural gas, ~nd fuel 011 use. When 
evaluating this ECM, the e!llstins domestic hot water system was modeled with an 80" 
efficWmt domestic hot water heater, with a 1468 gallon storage tank and four 
reCirculation pumps,wlth a combined horsepower rating ofO.S HP. The proposed model 
called for the, replacement of the existing water heater and storage tank with a new 
94.6"effIclent, condensing water heater. Additionally, the pump horsepD\ller was 
dropped to 0 •. 33 HP as one of~, red.,:ulat.lon puin~ Is nQ longer ~qulre'd with the 
new system. Domestic hot water demand was calculated uslns historiCal school 
occupancy dat8 and rel'l!ilned consistent b~e~n the baseline .~ proposed models. 
The' enersv savings assoclat.d with thls ECM are IlSi~ in Table 11 and aie attributed to 
the increased water heater efficiency, the eitniiriatioii of the storage tank losses'and the . , 

reduct[on In pump horsepower. Supplemental modellng'results and Information can be 
found in Appendbc nO". 
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Table 11: ECM #3 Modeled EnelllY Savings 

EII8I1Y EffIcIency. MnsIirelll (100 WIne DomIStlc Hot Water UPll1ldel 

Bulldllll 100 WIlli DHW 

aectrtc ~ Natural Gas Natural Gas Fu" all all 
Consumption Cost Consumption Cost Consumption Cost 

(MMSTU perYr) ($1 (MMSTU perYr) ($) (MMSTU per Yrl ($) 

100 wins 3557.7 $141,768.00 4401.4 $53,697.00 0.0 $0.00 
200 wing 1758.4 $70,067.00 2290.8 $27,948.00 0.0 $0.00 
300wtns 2791.5 $lll,233.qo 1992.6 $24,309.00 0.0 $0;00 

AdmIn81ils 475.4 $l8,944.00 84.6 $Ul1.oo 0.0 $0.00 
Greenhouse 215.9 $8,6QO.00 0.0 $0.00. 575.3 $14,602,00 
GuStation 173.2 $6,904.00 0.0 $0.00 170.6 $4,3i9.oo 

SubTotal 8,972.1 $357,516.00 8,769.4 $107,065.00 745.9 $18,931.00 

Total 18,487,4 $4U,5!Z 00 5avInp 2S7.J $3,763.OD 
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ECM 114 300 WIng Boller Upgradtt: 

existing Equipment DescriDtlon: 

The two currently Installed and operating boilers In the 300 winS are sectional cast Iron 
boilers, orlglnallv Installed In 1979, and are considered to be past their useful operating 
life of 30 years. The two AH-994 WF boilers manufactured by Well Mclain have a Input 
of 4,691 MBH each and are specified to provide 3,770 MBH of heating capacity each. 

~: 

Decommission and remove the two current boilers. Replaced with two high efficiency 
condensing boilers and controb with a minimum efficiency of 85%. This ECM will Include 
a bollertemP!'rature reset based on outdilor air temperatura •. By varying the outplolt 
temperature of the heating water to mora appropriately meet demand, greater savings 
can be reaDzed. 

Additionally, the domestic hot water haatlng shall be removed from the boiler 
operations, with domestic service provided by a new hot water heating system to be 
designed and Installed through other financing options. 

NEScope: 

• SUrvey site and existing condltlons 
• Coordinate retrofit with Rod Grant DHW work 
• RetlO fit existing 300 wi", cast Iron boilers with new high efficiency hot 

water boilers. 
• Prepare new boiler control sequenca 
• Prepare written speclflcatlons 
• Pub,lcly bid the work 

Construction Scope: 

• Obtain apPraved shop drawings 
• Coordinate Installation with new and existing equipment 
• Provide system, start-up, testing and tralfllng 
• Provide system pre balance and post balancing specification 
• Provide support for commissioning 
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Energy SaylN calculation: 

The savings estimated for this ECM was derived through the development of a detailed 
e,nel'8V model to reflect the baseline enerlY usqe, physlca I bulldlna characteristics, and 
operational parameters of the existing buHdlna. The ECM was then modeled to assess Its 
Impact, along with other ECMs, on bulldlna energy use. The effective Impact on the 
bundlng and the savings generated were conslder.ed cumulatively, with the 
compounded Impact of the various ECMs considered. 

An energy model was assembled utilizing the Trane Trace software platform version 
6.3.0. Due to the size of the facility, the energy analysis has been conducted by 
populating an Individual enerlY model for each building section on campus (e.g.: 100, 
200, 300, admin, greenhouse, and gas station). Each ~ce throughout the campus has 
been extenSively surveyed to provide an 'accurate representation of the space. Factors 
such as: Oi:ciJpailcy, plug loads, equipment, roof.lnsulatlon, wan Insulation, Vertical 
fenestration, HVAC eqUipment" and usage schedules are alllncbrporated. Tile e~ use 
associated ' with each of the building model flies has been calculated based on published 
ASHRAE weather data and the simulation has been run based on a full yaar of 8760 
hours'to produce an estimated value for electric, natural gas, and fuel 011 use. The 
energy savings associated with this ECM are listed In Table 12. SUpplemental modeling 
results and Information can be found In Appendix "E". 

Table 12: ECM #4 Modeled Energy SavIngs 

EnefIY Efficiency Measure #4 (3110 Wine BoU ... Uppad.) 

Buildl", 3110 Win. BoH ... Uppade 

Electric Electric Natural Gas Natural Gas Fuel 011 
Consumption Cost Consumption Cost Consumption 

(MMBTU perYr) ($) (MMBTU par Yr) ,($) (MMBTU per Yr) 

100wfn! 3557.7 $141.768.00 4401.4 $53,697.00 0.0 
200 wing 1758.4 $7D,067.oo 229o.s $27,948.00 0.0 
300 wing 2790.9 $11l,212.DO 1894.9 $23;118.00 0.0 

AdmlnBklg 475.4 $18,944.00 84.6 $1,111.00 0.0 

011 
Cost 
($) 

$0.00 
$0.00 
$0.00 
$0.00 

Greenhouse 215.9 $8,600.00 0.0 $0.00 575.3 $14,602.00 
GasStatJon 173.2 $6,904.00 0.0 $0.00 170.6 $4,329.00 

SubTotal 8,971.5 $357,495.00 8,671.7 $105,874.00 745.9 $18,931.00 

TobI 18,389.1 $482,300.00 Savlnp 98.3 $1,212.00 
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ECM lIS Fuel on to Natural Gas convemon: 

Existing EQuipment Descrlptlori: 

Two buildings operated by the campus currently utilize heating 011. By removing the 
outdated equipment and decommissioning the 011 tanks, the school can realize 
Significant savings, as wen as potel'!tlallssues related to severe fluctuations In 011 priCes, 
delivery delays, and the environmental Impact of 011 storage and upkeep. 

Outbuilding with Attached Greenhouses: 
The existing boiler for the Grl!!lnhouse Is a cast Iron boiler feed from (2) 250 Gallon 
above ground .00 storage tanks,located adjacent to the structure. The boiler was found 
to be ~lIed In 1973, which puts It 11 years beyond Its design useful Ute. The de-rated 
efficiency of this boiler Is estimated to be 60%, making It lneffldent for Its current 
~rvlce. In addition to the boiler repl~ment, a gas fired unit heater In one of the 
greenhouses wlh be replaced with a more efficient unit. The efficiency of the existing 
gas,fired unit heater was estimated to be approximately 65% •. There are four existing 
circulator pumps associated with the boiler wit~ a combined rating of 0.67 HP. These 
pumps appear to be In acceptable condition and are to be reused. 

Gas Station: ' 
The existing furnace Installed at the Gas Station consists of a 011 fired unit feed from an 
250 gallon above ground 011 storage tank. The unit's efficiency Is listed as 80", which 
has since been de-rated to 60" over many years of use. 

Outbuilding with Attached Greenhouses: 

• Boller and fintube radiation 
• Manufacturer: Well Mclain 
• Model: PI,sB+W..f 
• Fuel: #2 Fuel Oil @l 6.5 gal/hr 
• Input/Output: 728/633 MBH 
• Pumping co'nflguratlon: Zone pumps 
• Bare' element f1ntube 

Gas Station: 

• Forced air furnace 
• Manufacture: York Shipley 
• Model: SDF-20-0SHR 
• Fuel: 12 Fuel 011 @ 19ph 
• .Input/Output: 250/200 MBH 
• CFM: 2170-3080 cfm 
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Outbuilding with Attached Greenhouses: 
DecoJ:"miSslc;In an·d replaCe'the· existing 011 flred·b9tli=r arid fuel delivery system with a 
single condensing ·""turalgas boiler lind assoctated gas sltlVk:a. this b.oIler shall have an 
effldency of 96%· and rause four ·exlstlng circulator pumps. The new gas fired unit 
heater iii the greenhouse shall have an effidency 9'93". . . . . 

Gas Station: 
Decommls~lon and replaca the ex!Sting 011 furnace a~d fuel delivery system wlth a 94" 
efficient natural gas furnace and assodated· gas serillce. 

AlE Scope: 

• Survey site and existing condlti~ 
• Prepare specifications and scope In accordance with State & DEP 

requlreme.nts for underground and above ground fuel 011 storage tanks 
• Contact local utnlty agency to cocirdlnate the Installation of a new gas service 

Ifraqulred 
• Prepare contract documents for boiler and air handler replacement 
• Prepare written spedflcatlons 
• Publicly bid the work 

CODst":'ctfon Scope: 

• Obtain approved shop drawings 
• Coordinate Installation with new and existing equipment 
• Provide system, start-up, testing and training 
• Provide system pre balance and post balancing spectflcatlon 
• Provide support for commissioning 

EneniV Saving Calculation: 

The savings estimated for this ECM was aerlved through the development of a detaIled 
energy model to reflect the baseline energy usage, physical building characteristics, and 
operational parameters of the existing building. The EC(VI was thel) modeled to assess Its . 
Impact, along with other ECMs, on building energy use. The effective Impact on the 
building and the savings generated were considered cumulatively, with the 
compounded Impact of the various ECMs considered. . 
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An energy model was assembled utOlzing the Trane Trace software platform version 
6.3.0. Due to the size of the facility, the enel'lY analysis has been conducted bv 
populating an Individual energy model for each buildIng sectIon on campus (e.g.: 100, 
200, 300, admin, greenhouse, and gas statIon). Each space throulhout the campus has 
been exfens\vely surveyed to provide an accurate representation of the space. Facton; 
such as: occupancy, plulloads, eql,llpment, roof Insulation, wall InsulatIon, vertIcal 
fenestration, HVAC equIpment and usage schedules !Ire alllncorpoiated~ The enel'lY use 
assoCiated With each of the buliill!18 niOdel flies h1lS beeiI calculated based on p'ubIJshed 
ASHRAE weather data and the simulation hils been run based on a full year of 8760 
hours to' produce an estlm~ted valudor electric, natural ~, and fuei o!i lise. The" 
enel'lY savIngs associated with this ECM are listed In Tabll! 13. Supplemental rnodelJnl 
results and Information ca('l be found In Appendix "F". 

Table 13: ECN! #5 Ml;!deled Enei'gy Savlop 

EnllflJ EffIi:I.ncy MeIlUI1I '5IF~ 011 to Nltul'Il GI. C!»nverslon) 

Bulldlll8 Fu.I,oil to lias CDnv.mon , 

8ectric Eladric Natural GaS Natural Gas Fuel 011 
Consumption Cost Consumption Cost Consumption 

IMMBTU perYr) ($) IMMBTU per Yr) ($) (MMBTU per Yt) 

loowlll8 3557.7 $14J.768.oo 4401.4 $53.597.00 0.0 
200 willi 1751.4 $70,067.00 2290.1 $27,948.00 0.0 

300 wing 2790.9 $111.,212.00 1894.9 $23,118.00 0.0 

Admin BkII 475.4 $18,944,00 84.6 $J,111.00 O.G 
GreMlhouse 196.7 $7,838.00 361.3 $S,1~00 0.0 
GasStBtlon 173.2 $6,904.00 1QI.9 $J,443,00 0.0 

SubTotal 1,9523 $356,733.00 9,141.9 $lU,4B2.oo 0.0 

TDblICOst 18,014,2 $40-,215.00 SIvlnp au 

, . 

• ,Jf .. . 

011 
Cost 
($) 

$0.00 
$0.00 

$0.00 
$0.00 

$0.00 
$0.00 

$0.00 

$13,OIS.00 
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ECM 116 HVAC Afr and HydlOnf~ System R~Bcl/ana/; 

Scope: 

This ECM would prOvl~e a means ,to verify Pl'9per operating, effiCiency, and. space 
comfort !lv the means of proper balanCing of the air ,C!lstribl,ltlon and Wlter system.- OVer 
time" system flows 'chal'lge due to numerous variable" such as changes In spaca usage, 
Increased Infiltration, drop In eqUipment operating8mcl,ency, cleanUriess, or changes to 
the system. By ,;erlfylOl the c~ design flows to ~llliot wa~er deVices and term'llial 
air units, the system will run at optimum levels and prQIIlde'system 'efficiency and 
effectiveness. Mull balanclng of i!1e air and watefsystems shal be perfqrmed on the 
entire campus. ' , , 

" 

AlEScoD8: 

• Review existing drawings, survey site and exlstl"g conditions 
• Prepare specifications and scope In accordance with Industry standards for 

testing ~nd balancing existing and new mechanical systems 
• Publicly bid the work 

Construction Scope: 

• Submit testing and balancing accreditations for approval 
• Coordinate balanclng procedure with new and existing equipment 
• Provide system pre balance and post balanCing report for review 
• ~Ide support for commissioning. 

Enemv Saving calculation: 

The estimated savings through Implementation of this ECM was assessed based on past 
experience with the Implementation of such measures and the resulting savings and 
efficiencies. The estimated savings Impact from this ECM Is $13,740.00 per year or 
apprOXimately 3" of yearly energy expenses. An estimate of the labor that would be 
Involved In the Implementation was used to determine the costs. This Information Is 
presented In Table 14. . , 



Description 

EstIml\Rd manhalirs ~ air. 
estimated mlnhoulS -water 

COntJnllll!CY 
EstlmNd Tolal !eM Cast 

EstImltld Incentive Value 

AdJustai EsI~ilatld ECM Cast 

EstImated Salt Casts 

!stImated ECM Project Cast 

. ' 
Table 14: ECM 116 Energy saving caJculation 

ECM It 6 - HVAC $yItem Alr/Witer RebllIanat 
Units Unit UnltC»~ Est.llDst Est. AMUI' Savlnp 
lSi; hIS $110,00 $28,160 

192 hIS $110.00 $21,UO 

5.0", $2,464 

$51,744 

$51,744 $13,740 

15" $7,762 

$59.so6 

SImp" PlYlllck 

3.nylS 

4.33yrs 

t it' • 
, 



.... . . 

ECM 117 Retro-Commlsslonlng 0/ Building Energy System: 

mt: 

This EcM wouk;l provide a means to velify proper operating, efficlency, and space 
comfort by the means ofverlfyfl1g proper operation of the:exlstlng arid newly Installed 
mecha(1lcal electrical and plumbing equipment. The· ROC·process fl!rther ~ to 
Identify equipment deficiencies and operational Issues that lead to decreased efficiency, 
unnecessar; energy usage, poorciperatlonal methods, and maintenance ilroceilures. 

. . ' . .... 

To maintain building health and operatfl;mal Integrity It Is necl!l!sary tI! contJl1u~ to run . 
effidentfy and keep systems In prime working order. On average, owners can eXpect to 
save So.OS to.$O.sO ~ square foOt, or 16% of theIr enefIV costs as.a result !:If a .RPC 
program, as we" as !mplementing a continuing commissioning program within their 
buJidlni. · . 

NEScope: 

• Review existing drawings, survey site and existing conditions 
• Prepare Speciflcatlons and scope In accordance with Industry standards for 

commlssionlng/Retro-commlssfonin& testing and balancing existing and new 
mechanical, electrical and plumbing systems 

• Publicly bid the work 

Construction Scope: 

• Submit commission accredftatlons for approval 
• Coordinate commissioning procedure with new and existing equipment 
• Provide system commissioning reports for review 

Energy Saving calculation: 

The estimated sllVings through Implementation of this ECM Is assessed based on past 
experience with the Implementation of such measures and the resulting savings and 
efflclencfas. Savings from this ECM are estimated at $12,000.00 per year. The costs 
associated with Implementing this ECM are detailed In Table 15. 



. . '\. 

, . 

Table 15: ECM 117 Energy Saving Calculatlon 

EGM • 7 • Retro-Comnilsslonlnl 

Descrlptlan . Units Unit UnltCAlIt ~QIIt _Est, Annual Savlnp SImple P.ayback 

estImated CAlnstructlon Cost 241000 SF $0.20 '$53,200 

CAlnllnseney S.DK $2,410 

EstImated Total £eM Cast $55.&10 
EstImated lix:enllve Value 

Ad/uit.d Estimated !eM QIIt $SS,&1O $U,OOO 4.63yn 

Estfma1ed SOft Costs 15" $7;S92 
EstImated ECM ProJ. Cast $G,2OZ S.26yn 

JO 
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ECM #8 Plug Load Management: 

~: 

This ECM recommends the Installation of plulload controls on multiple pieces of 
equipment t!troughout the building. Table 161cientffies many options are available with 
regards to Implementation of this ECM. After revlewlns the plug load data throughout 
the buildingS, multiple locations for wireless plugs were recommended. 

8.l:. Vendllll Machine Misers 

Vending machines remain operational even when not in us~ during unoccupled hours In 
the building. The refrigerated vending machine miser utilizes a timed shut off which turns 
the compressor portion of the machine off dUring unoccupied hours, Rmlting the run times 
of the unit. Installation of misers In 4 machines throughout the building Is estimated to 
have a total cost of $3,295 in parts and labor, and' save $843.00 per year.' 

8.2: Computer Monitor and TV Wlfl Enabled Plug (,oads 

1. Computer Monitors: Of the computer monitors In the building, 481 are good 
candidates for wireless plugs. Estimating a single plug for each monitor, Investing In 
wlrelessly controlled plugs will result in a tOtal cost of $31,199.00. Savlnss to be 
realized from shutting down all unlts every night I!nd on weekends would result In a 
yearly savings of $1,369.00. The computer's themselves will not be shut down to 
avoid Impacting IT uPsrade and update scl1edules. 

2. Ws: The buDding utmzes 132Ws In many locations as teaching aids or for 
presentation purposes. While not In use, these Items stili draw a Significant amount 
of power when combined over the year. Estimating a. Single plug for each 
televiSion, Investing In wlrelessly controlled plugs will result In a total cost of 
$10,268.00. savings to be realized from shutting down all unlts every night and on 
weekends would result In a yearly savings of $1,223.00. 

NEScope: 

• Survey site and existing conditions 
• Prepare contract documents 
• Prepare written specifications 
• Publicly bid the work 
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Construction Scope: 

• Obtain approved shop drawings 
• Coordinate Installation with new and axlstll1ll equipment 
• Provtde system, start-up, testil1ll and tralnll1ll 
• Provide sUPflort for commissioning 

Enell!'l Sayl!!!! Calculation: 

The savings associated with this ECM were assessed on a per component basis. The 
standby loads of the targeted vending machines, computers and televisions were 
measured and considered to be consumed continuously. These loads were used to 
estimate the expected energy savings and the monetary savings were calculated based 
on a BERTs plug system which has an average cost of $60.00 per wireless plug. These 
Te5\Ilts are summaT~ed In Table 17. 

Table 16: Identified Plug Loads by building section 

Identlfled PlullDads by BIIlldlnl5ectlDII PIUILold 

Identified Plui Loads lOOWlnl ZOOWlnl 300Wlnl other Totals Mlnllamant? . 

CPU's 242 13 120 18 393 No 
NeowareCPU lOS 0 70 0 175 No 
Monitors 243 0 118 19 38D Ves 

'. 'I. • 

CPU + Monitor 3D 13 58 0 101 Vas (Monitors Only) 
Copiers 6 2 4 9 21 No 
lVs S3 7 70 2 132 Yes 
Fax Machine 5 1 2 0 8 No 
Printer 4D S 51 5 101 No 
Microwave 15 2 9 4 30 No 
Mini-Fridge 16 6 6 1 29 No 
Projector U 3 10 0 24 No 
Smart Board 9 0 6 0 15 No 
CaffeR Makers 5 0 6 4 15 No 
RefriprataT 4 2 5 2 13 No 
Vending Machlne· Ref 3 0 1 0 4 Ves 
Vendlni Machine - Non Ref 1 0 0 o. 1 ·No 
W!lter Fountain 6 0 4 0 10 No 
Water Cooler 1 0 2 1 4 No 
Freezers 7 0 0 0 7 No 
lei! Machine 1 0 1 1 3 No 

TC!taI 803 S4 543 66 1466 

Estimated PIUILoad Mllnlllement Items 617 
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Table 17: ECM #8 EnefIY Savina Calculation 

ECM .8· Plu,l.IIIId Man8,amant 

~ Units l.oc8tIon Unlt~ 
fit. Est. AnnIUII SImple 
Cost Savlnp_ 

8.1-Vendlni MIsers: Est. , 
4 unit $250.00 $3,:l95 $843 Construttlon Cost 

8.2.1-compui~onltan: Est. ' 
481 unit $60,00 $31,199 '$1,223 Constn!ctIon, Cost , 

8.2.2 -Ws: Est. Construction Cost 
'.' . 132 unit $60.00 $1D,268 $1,369 

ConUnlenty - 4.m6 $1,790 

EstImated Total £eM Cost $4e,55Z - -- " 
Esthil.~ )ncantlva Valli!!, 

Adjusted estimated ECM Colt $46,552 $3,435 13.6yrs 
Estbnated Soft Costs ' 15" $6,913 , 

~ .. II!d.ECM Pralect Cost $SJ,53S 15.6yrs 
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ECM 119 Transformer Upgrades: , 

Scope: 

While transformers handle the distribution and alteration of electrtcal voltage 
tlvoughQut the bundlng. lower efficiency models can result In slgnlflcant,amount of 
wasted energy each year whne In operation. Low efficiency during non-peak usage 
periods and harmonic distortions can lead to energy loss through transformers. 
To asseSs potential transformer upgrades, an analysis was done In consultation with 
Powersmlths", a supp6erof high efficiency building load transformers. Of the 42 
transformers reviewed, three are eligible for upgrade to Powersmlthslll e-saver model 
transformers, which slgnl~ntly reduce energy loss dl.lrlng operations. 

NEScooe: 

• Survey site and existing conditions 
• Prepare contract documents 
• Prepare written specifications 
• PubUcly bid the work 

Construction Scope: 

• Obtain approved shop drawings 
• Coordinate Installation with new and existing equipment 
• Provide system, start-up, testing and training 
• Provide support for commissioning 

Energy Saying calculation: 

The estimated savings through Implementation of this ECM was assessed based on 
repla~eni: of eligible transformers as notad above. estimated savings are shown In 
Table 18 below. For the full Powersmiths'" energy savings report piose refer to 
Appendix "K". 

. . .. 

34 



~... . . 

Table ,,8: ECM /19 Energy Sailing Calculation 

ECM .9· Replaca Transfo'l"an 
Dasalptloit Unlb Unit ti~1t Ccjst Est. cOst Est.' Ailnualsavlnp SInqiIa Payback 

Esthn~~=n~ 3 Unit $7,ooq:\Xi · $.i?~5D 
, 

4.~ , .$~9$D 
fstlmaiad tomfkM ~ 

" - .. ... ." $2i.4oo" .. -
fstJmated.lncenth(io Value " 

" 

Ad)ustad ~E~ ~ $ZI.4DII $3,729 7.&1 yrs 

Estlmatad Soft CA;lstI ~. $3.308 

Estlliiated ~ PrD~ Cast $31;708. .85yra 
.. . ' 
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ECM #10 LED UghtJng Upgrades: 

~: 

Rl!Placement of the existilll flxtur~ with IlI!IW LED fixtures for the areas Rlustratad In 
Table 19 below. The new energy efficle!)t; LE!) fixt!lres will provide adequate ilghtlng and 
will save the Owner on electrical costs due to tlie better performance of the fixture. I'n 
addition to fUnctional cost savings, the fixture ",pli.c&ment vAil also provide Qpen.tlOnal 
cost ~vI~. TIle operational cost SI'Ilngs ~U1 be realized thraush the reductk?n In 
bal~~,"p replacements. The expect~ lamp life of an LED fixture (appi'Oxlijlilte/y 
50,000 brirn·haurs) In comparison to the existing fa and other lamps (apprbxlmately 
20,000 and 30,000 burn-hours) will require the Owmir to make fewer replacements per 
year. ThIs savJnss was assessed based on the assumption that exlstlna Daht bulbs would 
require ona bulb diange at some point during the next 15 years where would not be 
required for LEOs. 

LED Hghtlng technology also extends to exterior IIghtlllI applications. In this case, the 
typical 250 watt high pressure sodium parking lot area fixture, with poor Ilsht quality 
and color rendering Index, would be replaced with an LED fixture runnlns at 109 watts, 
with much greater light quality. 

NEScoD!: 

• Survey site and existing conditions 
• Prepare contract documents demonstrating area that lighting fixture will be 

replaced 
• Prepare written specifications 
• Publicly bid the work 

eonSUYcdonScope: 

• O!rtaln app~ed shop drawings 
• Removal of exls~ light fixtures 
• In~allatlon of new LED light fixtures 
• Provide system, start-up, testing and training. 
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Energy Saving Calculation: 

The estimated savings through Implem.entlltlon of this £eM ~s assessed directly by 
comparison of proposed LED wattage and enel1V use as compared to cUrrent flicture 
enellY use. AddltlOl}ally, costS were red~ed by the a!loatlon of (1) anticipated 
i~CeritJves available throush. the NJ Sma.rt Start program :and (2j reduced malnfSnance 
~ associated with the elimination of a lamplna chimait f9r each flxtl!ril dl,lrlng the 
modeled 15 year ~rlod. The energy SaVingS illid ~ts 8ssoCl~ed with this ECM are 
summarized In Table 2Ifbe!ow. . . " 

.' 

. . 

31 



• c " 

, 

Table 19: LlIhtlns Fixture Upgrades 

Ott.r Milli aw. .... htI .. 
'" 

. , 

!It. CodI 
DasaIpIIan -.. Lampo Lam Ell &. ....... 'Hqar Ell P10P An .... 1 wI SImple 

/FI1It. po' SF 'W/SF w/SF 0(111' kWh kWh 5avIn&I • ,~ ConIIn_ 
117 - ClaSsroom 117 13 2 ~6 71~ 2.m o.~ 2&qO oCOii 1554 $442 $4.D95 9.26yrs 

• U9-aIllfODm 119 17 3 51 2123 0.71\9 \1.368 2600 4245 2031 $387 $S,355 13.BSyrs 
USA - B.nd Room U 3 36 700 1.&4& 0.789 ~ 2996 1~ $273 $3,780 13.85 yrs 
131-CInsroom 131 50 3 150 1614 2.974 1.425 2600 U'!80 S980 $2.137 $15,750 13.85yn 

137 - CIaaraom 137 37 3 1U 1334 2.663 1.276 2600 !1236 4426 $841 $11,655 13.85yn 
138 .. 0 oom138 41 3 144 1475 3.124 i.497 2600 119B1 5741 $1.091 $15.uo 13.85yn 
139-0 qotnU9 64 3 192 2IIBD 2.954 1.415 2f!OD 15975 7652 $1,455 $20,160 13.85yn 
15O-a ""'" 150 9 3 'D 744 1.161 ~ 2600 2246 11176 $2115 $2,835 13.85yn 
151- CIainaom 152 9 3 27 741 1.155 o.m 2600 2246 1075 $2115 $2,835 13.85yn 

. 152-a..-152 9 3 27 728 1.187 D.S6lI 2600 2247 lJ1T7 $lOS $2.835 13.ISyn 
153 - CIaIItomn 153 9 3 27 752 1.149 0.551 2600 2247 11!17 $205 $1,835 13.85yn 
154 - a_room 154 4 3 U 387 0.992 0.475 2600 9911 478 $91 $1,260 13.85yn 
155 - aossroom 155 U 3 36 1174 0.981 0.470 2600 2994 1435 $273 $3,780 13.8Sya 
156 - a.woom 156 U 3 35 U04 0.957 0.458 2600 2996 1434 $273 $3,780 13.85yrs 
157 - a ......... 157 12 3 36 1189 0.969 0.464 2600 2996 1434 $273 $3,780 13.8Syrs 
158 - alaroom 158 12 3 35 ut2 D.SSO 0.455 2600 2994 1434 $273 $3,780 13.85 yrs 
167 - a ... room 167 U 3 36 1254 0.919 0.440 2600 2996 1435 $273 $3,780 13.85 yrs 
176-a ... _176 9 3 27 795 1.087 D.521 2600 2247 1077 $205 $2.835 13.85yn 
178 - Classroom 178 9 3 27 795 1.087 0.521 26DD 2247 1077 $205 $2.83S 13.85 yn 
186 - CIuIIoom 186 6 3 16 671 D.858 0.411 26DD 1497 717 $136 $L89D 13.85yrs 
203 -Clunoom 2m U 3 3Ii 720 1.514 0.703 26DD 2834 1316 $l66 $3,7BO 13.8Syn 
204 .. "'aIGOlIl Z04 U 3 36 715 1.611 o.m 2600 2995 1435 $273 $3,780 13.8Syrs 
216- ....... Bay 15 4 60 1701 D.937 D.269 2600 4161 1195 $516 $4,725 9,uyrs 
230 - Am. GVm 12 1 U 3565 1.346 0.663 3600 17275 8509 $1,S34 $3,'1ao 2.46yrs 
,23!IA - Am. Gym Sill. 14 1 14 937 2.408 0.491 3600 8123 1656 52.131 $4;410 3.9yrs 
316 - a ... room 316 8 3 24 867 0.885 0.424 2600 1997 958 $W $2.520 13.85yrs 
319 - aassroom 319 8 3 24 878 0.875 0.419 2600 1997 956 $182 $2.520 13.85yrs 
310 -~room32O 8 3 24 91& 0.838 0,4D2 2600 1996 957 $182 $2,520 13.85yrs 
321-a ... "",m m 8 3 24 891 0.862 0.413 2600 1997 957 $182 $2.520 13.B?yrs m -ctusroo'ni 323 16 3 41 BOD 1.920 0.920 2600 3994 1914 $364 $5,040 13.8Syrs 
325-~325 47 2 94 2476 1.164 0.705 26DD 7~ 4545 ,$516 $14.ai;1s 28.71 yrs 
329E - CIusrDom 329 StLdlo 24 1 24 329 4.377 2.796 2600 3744 2392 5236 57.s60 3L97yrs 
331-CIasaoom331 42 2 84 2446 1.D99 0.677 26DO 6989 4305 $459 $13,23D 28.19yrs 

TDIII 591 91 l,58 38,94 
$24,410 $186,165 UJl6yrs 6 3 
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sn. ond _darlJlh!ln • 

EqT ..... ..... ..... llraol .....p -.. lIC._wI ~ ollClfli. I :- '- _W/Ftft w"". w"- .= Dpor -- - -... CaotIo_ ' .... 
1-Pole MTDSpat 4 250 1000 109 43& 3500 3500 1521 $314 $4,015 1105yn 

l-ShoeIxa 11 2SC1 5250 Ul!I 2llI9 3SIlII 18f1S 8011 $1,648 $Z1,499 13.05yn 

3A, won Mounted. Elt.lI&ht 35 150 5250 36 1160 3500 18375 4410 $2,1111 $35,831 lU4yn 

~,CInapy lIahts SUrfllat 5 150 750 3& 180 3500 2625 &30 $317 $5,119 ~14yn 

TaIOI &5 $4,499 $~.544 14.79yn 

Estimated Savina from Lamp Changes (materlai and labor) If ECM Is impillmented . . . 

type Est. Hauis/bldb 

LED · 50,000 

TI 30,000 

EstImated -.. BUlb v.......a.a ... 
0peminC HoIn/o.v 10 

OperatIna DwtJ/Wftk 5 

OpeI1ltIn.lfaul!/Year 2.600 

EstImatod LIfe 5panJ lhrsl 30.000 
EstImated Yel .. to Bulb Chin .. 11.5 

BUlb Chanles/15 Yun 1 

~CAIoI/IuIbClllnp 

Labar H.u .. /B'" OIan .. D.2 

Ava. HaurIy Rate $&0.00 

EstImlled Cast/llulb 01 .... $11.00 

EstIrnmd Materfal Cast/OIInp $7.00 

TabII Esllliwted CoIt/OI ..... $19.00 

ECM 1110 Number'" fixtures 1,711 

EstImated Slllfnp $3l.!i28 



'. 

Table 20: ECM .10 Energy Saving calculatIon 

ECM .10· LED Ulflttna Uptradas 

Decrlpllan Units UnII UnIt Cost ElL Cost Est. Annuli SftInp Slmple~ 

Exterlar FIxlur'. Repl_ment 6S fIXture $975.00 $63,375 $7,456 
Interior FIxture R_pllcemant 612 fixture $300.00 $183,600 $23,552 

Contlnlency S."" $12,349 

. EstImate!! TOt.I ECM Cost $m,3i4 
EstImllbld MaIntenance SMnp $32,S2I 

Estlmlt8d IncentIv1! Value $12.&10 

AdJast.d Estlmat.d ECM Cost $Z14,176 $31.008 6.91yn 
EstImated Soft Costs 15" $32,126 

EstlmaIIHI ECM PraJlct Cost $Z4f,mz 7.94 yrs 
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VIL DesIIn. COmmlsslon/ns. Maintenance. RIsk 

Design & 'Commlsslonlng: 

The various ECMs and their associated preliminary scope that are outlined In this 
document have design aspects that will require the services of a licensed. professional 
engineer to both save enerBv and comply with State and local building codes. Splezle 
Architectural Group an~ Partner. Engineering. and. Sclllnce Inc. are prepared.to provide 
professional architectural and engineering serviceS to assemble a pubncly bid set of 
constri.tction dOall1l!!nts as well as provide bld~lng an~ cqnstructlon administration 
support during the Implementation of.the selected ECMs. 

Additionally the services of a commissioning agent should also be enlisted to provide 
commissioning se~. The use of a Uce~ prqfessional engineer with 
commissioning experienCe Is "!commerlded 85ft wl)1 aid In prpvldlng an efficient 
transition from deSign, construction and to final turnoVer to the district. The 
commissioning scope for the project Is presented In Table 21. 

Table 21: Commissioning Scope 

Enel"lY COnservation Measures 

Emf, £eM DescrIptIon CommlssIonInfl 
YIN 

ECMll1 DOC Controls Upgrade 'Yes 
ECMII2 Variable Speed Pumping Yes 
ECMII3 100 Wing Domestic Hot Water Upgrade Yes 
ECM1J4 300 Wing Boller Upgrade Yes 
ECMIIS. Fuel oil to Natu.ral Gas Conversion Yes 
ECMII6 HVAC Alr/Water Rebalance No 
ECMII7 .Retro Commissioning Yes 
ECMIIS Plug Load Management No 
ECMII9 Transformer Replacement No 

ECMlllO LED Ught Upgrades Yes 

Maintenance: 

To ensure the estimated energy saving associated with each ECM Is continued through 
the 15 year duration of the ESIP project the District maintenance staff will have to 
continue to perform regular maIntenance and review the following: 
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• Operational Commissioning Report: The district should note the various 
temperature set pOints damper positions and occupied/un-occupied 
schedules outlined in the report. These control points should be added to the 
schools regular maintenance program to ensure the estimated energy 
savings associated with each ECM are realized. 

• Operation and Maintenance Manual: On project cioseout the Dlstrlct should 
review the supplied O&M manuals provided with the new equipment and 
maintenance procedures reviewed during training and add these service 
procedures to their current maintenance program. 

Additionally as the work Is performed under the ESIP regardlll8 to the replacement of 
several pieces of equipment that are near or have exceed their useful Service Ufe, 
associated maintenance cost are foreseen to b.-less costly than the current cost, saving 
the District additional monies. 

Rlsles: 

The DIstricts pursuit of a -Do-It-Yourself' ~IP process Introduces a few risks. One of 
these Is a situation where the projected energy savings of an ECM Is not reaUzed and 
causes the district to utUlze budset dollars In lieu of the funds saved by the energy 
savings measure. The "Do-It-Yourself approach allows the required measurement and 
verification (M&Vj process that Is normally carried out In an ESCO style contract to be 
eliminated from the scope. The M&V process Is used to help verify the energy savings of 
the Implemented ECMs over the life of the project. The Implementation of an M&V plan 
can be'costly. By omitting thIS portion of work under ~ "Do-It-Yourself' approach the 
capital saved can act as an Insurance policy to offset any anomalies In energy samgs 
encountered throughout the life of th!! project. Having worked closely with the Districts 
Facility manager during the audit p'rocess it Is our opinion the District has a 
comprehensive maintenance plan. Implementation of the ~mlSsloning process 
coupled with the current maintenance plan we do not l1!!=ommend the District to 
undertake the cost associated with an M.,V plan. An additional risk Is the cost 
assoi:lated with natural gas. The two year average cost of natural gas has been 
$1.26/Therm. The fluctuation In natul'lll gas priCes over the 15 year life of the EISP can 
hiM! an jmpact on *e amount of savings S!!en with gas fired equipment however when 
compared to the historical cost of fuell!ll, thl!S!! fluttuationsshould I),ave little Impact on 
the amount of savings realized by the 011 to gas conversion portions of the ESIP. The 
installation of the varlou~ energy efficiency measures will provide the DIstrict with 
newer more efficient equipment to replace the facilities existing equipment that Is at 
the end of Its useful service Me therefore reducing the risk of capltal..eplacem'ent 

, project cost. . 
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VID. PJM Demand RespDnse and cumllable Servfce 

P JM, the rqional transmission organization oversees the electricity grid In many of the 
Mld-Atlarrtlc states Including New Jersey. P JM offers ;I variety of demand mponse and 
curtallable Service programs'tp end users on the grid that provide the opportunity to 
generate revenue by participating In the program(s) offered. 5pme of the most common 
prosrams offered are the Emel'8ency Load RespOnse Prosram, Economic Load Response 
Program and Synchronized f:lesllrves Market. The emei'gency load response program Is 
structured to illow the end, u~erthe ablilty to receive financiall!,!centlves at time when 
there are emel'8encfes on thE! power grid. 

The Districts current electricIty transmissIon provider Atlantic City Electric Is listed as a 
partIcipating m~mber In ~he demand response program but the districts third fli!rty 
eJectrfc;ItY provl~r Ene'1Y SoIls not affIIiated,with the program. It Is not recommended 
till! I?lsti1ct switch thIrd party provIders for particlp~tlon In the program at thIs time. As 
the facilities hours of operatIon are varying and scheduled reductIons In consumptIon 
could ImpaCt class and lab schedUles. 
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IX. ESIP cash Flow Summary 

The financing far an ESIP project Is based on the principal the cost of the energy various 
Improvements and will be paid In relation to the energy saved. Additionally NJ ESIP Laws 
require the project to have a maximum payback period of fifteen years and have a 
positive cash flow during the program life. 

For this project a 4.00% Interest rate was utilized with a 2.00% electric and 2.00% 
natural gas utility escalation rate. Table 3, which Is located In the Executive Summary 
section of this report and Appendix "I" shows a simple pay back of 11.3 years based on 
estimated project cost. 

. . ~ 
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X. Greenhouse Gas Emissions Summary 

Greenhouse gas reductions associated with the ESIP program were calculated based on 
several standards obtained from external sources. According to the Environmental 
Protection Agency's (EPAs) eGrld, gtk edition, Version 1.0, Year 2Dl0 GHG Annual Output 
EmlSl!1on Rates, approximately 1562.72 pounds of COa are produced for every MWh of 
electricity In the RFC East subregion (which Includes New Jersey). Similarly, the EPA's 
website states that lL689 pounds of cea are qaatad for ever:t Therm of natliral glS 
corisumed. Lastly, the u.s. Energy Information Adml~I5tratlon'"sts the rate of COa 
generation assoclated with the burning fu!!1 011 at 16.13 pounds per Therm. 

The conversion factors listed above were used In conjunction with the estimated 
electricity, natural gas end fuel 011 savings associated with the ESIP program In order to 
determine poten~Ic" greenhouse gas emIsSion reductions. As evJc!enced by Table 22 
be,lOw, a ~I of 1,3S1,~i pounds of COa ca~ be prEtitented from enterln. the 
atnlosphere each year by adoptllll the ESIP program. For additional InfC!rmatlon 
regarding this calculation, refer to Appendix MJ-. 

Table 22: Greenhouse Gas Emissions Reduction 

GtHnhouse GIs EmIs1Ions ReductIon 

E1Crtc NaturaiGu Full on 
Enl/lY ConseMtlan Musu", (ECM) Co,,?umptlon CoRlumptlon Consumption 

(kWh perYrJ (TlI-per Yr\ \ThermsperY,) 

BaselIne· Hlstarlc E .. ,.., Consumption 2,742,798 U7,074 s.m 
,,,,posed. enqy ConsumptIan Altar AppIyfna ECMs 2,155,l117 91,419 0 

Net Enqy SNnBS 587,592 as.6SS s.m 
Greenh ..... GIs Erm.I ... Reducll.n (Ibs of Co.) 91i.401 199,8Il 133,443 

Tatal Greenhouse GIs EmIsslans Roductkin (lis of co,) 1,3S1,131 



Attachment 4. Letter of Support CMCM Special Services School 
CAPE MAY COUNTY 

8ARl1A1lAJ. MAitOSIU 
Supnintcndent ofSdtoots 
Ext. l200 

KATHLEEN M. AllEN 
School Business Administrator 
Board Secretary 
Ext. 2211 

JONATHAN niCE 
Director ofReJateci Services 
Ext. 4400 

March 15,2017 

To Whom It May Concern: 

SPECIAL SERVICES SCHOOL DISTRICT 
4 Moo", Road, DN 704 

Cape May Court House, New Jersey 08210 
(609) 465·2720· Fill (609) 465·8220 

RECEIVED 

MAR 202017 

CMCMUA 

ANNAMAJUE HAAS 
Principal, CMC Hish School 

Prindp..t, Oecan ACidemy 
Principal, COMPACT 

au.8S00 

LORI Vll.Al.Y 
Assistanl Principal 

En. S.lOO 

The Cape May County Special Services School District supports the CMCMUA application for a 
Town Center Distributed Energy Resource Microgrid Feasibility Study and will work 
cooperatively with the CMCMUA in the execution of this Study. The Point of Contact at the Cape 
May County Special Services School District for this effort will be Charles Yahara, Facilities 
Director, who can be reached at cyaharal</lcmcsoecialservices.org or by telephone at 609-465-2720 
extension 7760. 

Sincerely, 

Barbara 1. Makoski 
Superintendent 

C: Charles Yahara, Facilities Director 
Kathleen M. Allen, School Business Administrator 

cc.; :JVR 
~\ F. 

www.cmcspeciaiservices.org 
Located at 148 Crest Haven Road, Cape May Court House, New Jersey 08210 

We are an equal opponunity employer 
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CAPE MAY COUNTY SCHOOLS FOR SPECIAL SERVICES 
Ocean Academy' Cape May County High School' Cape Educational COMPAcr 

TO: 

FROM: 

IN'l'EROFFICE MEMORANDUM 

Bradley Rosenthal .JI.1If'"""'" 
BarbaraMakoski '0 y • 

SUBJECT: CMCMUA Support Letter 

DATE: March 1S, 2017 

The information you requested is as follows: 
• Annual Natural Gas usage - 94,899 TheIIDS. 
• Annual Electrical usage = 1,701,300 kWh. 
• Peak Electrical Demand - 624 kW. 
• Square Footage - 176,000. 
• No large significant conservation purchases 

The TC DER Microgrid Feasibility Study Letter of Support is enclosed. 



Attachment 5. Letter of Support NJ Army National Guard 

ClIRIS CHRISTIE 
GOl'ernor 

('onlnUltWer-in.Chie! 

NJARNG-CFM 

iiltnte of .flew 3T ersep 
DEPARTMENT OF MILITARY AND VETERANS AFFAIRS 

POST OfFICE Box 340 
TRENTON. NEW JERSEY 0862S~J40 

'* MI(,IIAEL L. C::UNNIFF 
Brigudiel' Generul 

The AdjUldnt Gellera/ 

9 March 2017 

MEMORANDUM FOR BRAD ROSENTHAL, Executive Assistant, Cape May 
Municipal Authority. 

SUBJECT: Mlcrogrid for the Crest Haven Complex 

1. The purpose of this memorandum is to show support by the NJ Department of 
Military and Veterans Affairs to the Cape May Municipal Authorities application for a 
feasibility study grant for a possible future construction of a micro-grid to support 
multiple structures including the NJ National Guard Armory and Field Maintenance 
Shop located at 1601 E. Atlantic Ave, Cape May Court House, NJ 08210. 

~ The New Jersey Army National Guard (NJARNG) currently has the 253th 
Transportation Company stationed at the Cape May Courthouse Armory and that unit is 
an important part of the NJARNG domestic response mission. During every domestic 
emergency that the NJARNG has responded to, the transportation assets that reside in 
that unit have been critical in the state response. Having the unit HO'd in a facility that 
has energy security could greatly improve the ability to respond to future events. 

3. The NJARNG is interested in supporting and assisting the Cape May Municipal 
Authority in any way we can towards this effort. The Point of Contact at DMAVA for this 
effort will be Christopher Moore, the NJDMAVA Energy manager who can be reached at 
Christopher.Moore@DMAVA.NJ.gov or by telephone at 609-530-7124 or you can 
contact COL Michael A. Lyons @ MichaeI.A.Lyons5.mil@mail.mll or 609-847-5441. -_ .. 

LYONS.MICHAEl.AN ~~!=:.: 
THONY.l 028320902 ::'::"~;:::"II .umOff ItJllJ<IOaJ 

Ilotp)'''OJetf'''''' OiW 

Michael A. Lyons 
COL, LG. NJARNG 
Director, CFMO 



BOARD OjCHOSEN FREEHOLDERS 
COl'NTY V/eWE M ,\ \ 

Letter of Support CMC ~ \lnnro lIn." 
CallC \Ia~' ( 'uurl lIuu'lr. " .• 1. 08211)·1654 

Attachment 6. 

(;.:RM.U \t. 'fIlOR\UI,\. Uifft'lor 
·ldn';"IJ,,,,,ltJII, 

RI!t"l'''U~ ~( I ;nnner, 
":m~rr:r'ul'.l' .lIt1lfal:r'mrlll 

I.t()~ .\HU C. DF_IiIPERIO 
VlO'·"IRF.nOR 

ruM/" O.DlC"ts. 
ru611r !1'njnJ' 

1-:. \tAR": 1I.\\"£s 
CotUu".~,. tjfaln. 

,i""I,m lind rub'''' 'nfll",.lIl1on. 
Tn"uptlrla,/oll 

22 March 2017 

16U9)4(.~1065 f." ~65-6189 
\\ eh"iite: '''' It .cDllelQ.ycount)'R0\o.n£t 

RE: Te DER Mierogrid Feasibility Study Letter of Support 

Dear New Jersey Board of Public Utilities (NJBPU). 

\\ III. \loAn 
"/a""ing. E"tJnolll/t: D~h,p"'~H'. 

1.1111"d,'on. lInd 1;·"Rlnurl"R 

.1l:nAE\ t.I-U·'HSO' 
IInt/,. a",1 

1I"1ntI" Strvlen 

Uinabeth 1It1u.rlli 
Orr' of 'he' Bourd 

The Cape May County Municipal Utilities Authority (CMCMUA) owns and operates the Seven Mile Middle 
Wastewater Treannent Facility (WTF) located at the nonh end of the Crest Haven Compl« in Cape May Coun 
House. The New Jersey Institute of Technology's October 2014 New Jersey Town Centers Distributed Energy 
Resource Microgrids Potential; Statewide Geographic Information Systems Analysis Technical Repon. designates 
this WTF as the anchor in Town Center CM!. The NJBPU has made funding available to encourage applications to 
the NJBPU for the performance of Microgrid Feasibility Studies for designated Town Centers. 

The CMCMUA will act as lead agency in submitting and managing an application for a Town Center Distributed 
Energy Resource Microgrid Feasibility Study to determine; 

I. the validity of establishing a Syngas I natural gas fueled Combined Heat and Power power plant at or near 
the WTF that would supply electrical and thermal energy to the WTF and several other government 
buildings in the Crest Haven Complex considered to be critical infrastructure: and. 

2. the available technologies and define the optimal technological solution from a financial and operational 
aspect: and. 

3. necessary alterations to existing utility infrastructure and building systems and the costs thereof: and. 
4. administrative models for the sale and distribution of electrical and thermal energy and the benefits and 

challenges thereof. 

The Count)' of Cape May suppons the CMCMUA application for a Town Center Distributed Energy Resource 
Microgrid Feasibility Study and will work cooperatively with the CMCMUA in the execution of this project. The 
Point of Contact at Cape May County for this efTon will be Ann Marie Me Mahon. Director of Facilities and 
Services who can be reached at annmarie.mcmahon@co.cape·may.nj.usorbytelephone at 609-465-1291. 

Very Truly Yours. 

~ 
~ 1~! \ ,.k;::;dffV 
Gerald M. Thornton. Freeholder Director 

Cc. Elizabeth Bozelli. Clerk of the Board 
Michael LafTey. Director of Operations 
Ann Marie Mc Mahon. Director of Facilities and Services 



Attachment 7. Preliminary Gas and Energy Production Estimate 

From: "Chianelli, Julian" <jchianelli@hazenandsawyer.com> 
To: Joshua Palombo <palomboj@cmcmua.com> 
Cc: "Bottin, Mark" <MBottin@hazenandsawyer.com> 
Bcc: 
Date: Fri, 17 Mar 2017 14:25:21 +0000 
Subject: Biosolids Management Plan: Draft Biogas Production 
Josh, 
Per our discussion yesterday, please see attached draft biogas production estimates for your review and 
comment. These calculations use our combined sludge numbers from the Existing Conditions Report 
and apply some conservative assumptions to arrive at the gas production numbers shown. We took it a 
step further to estimate potential electrical production and thermal recovery from a combined heat and 
power system for your info. As I indicated, there are ways to boost gas production in the digestion 
process, but this provides a good base for now. Let me know if you have any questions or would like to 
discuss. 
Regards, 

Julian R. Chianelli. PE 

Associate I Hazen and Sawyer 
333 Thornall Street, 3rd Floor, Suite 3B, Edison. NJ 08837 
732491 · 2813 (direct) 1908285.7929 (cell) 
jchianelli@hazenandsawyer.com I hazenandsawyer.com 



Attachment 8. 2010 Cape May County CHP Study 

Concord Engineering Group, Inc. 
520 BURNT MILL ROAD 
VOORHEES, NEW JERSEY 08043 
PHONE: (856) 427~OO 
FAX: (856) 427-6529 

July 31, 2010 

Cape May County Facilities and Services 
Administration Building 
4 Moore Road 
Cape May Court House, NJ 08210-1601 

Attention: Mr. Robert Springer 
Director 

Reference: Revised Combined Heat and Power Opinion 
Concord Project Number 2C09019 

Gentlemen, , 

(c) 

Further to our meeting on Friday July 16,2010 Concord Engineering Group, Inc. (CEG) 
is pleased to provide Cape May County Facilities and SerVices (CMC) with a Revised 
Combined Heat and Power (CHP) Opinion. The purpose of this report is to review the 
original Energy Study performed by CEG in 2003 and evaluate if, based on the current 
energy cost and consumption, the opportunity for CHP at the CMC campus is 
economically viable, and whether or not CMC should proceed with preliminary 
engineering. 

Background 

In 2003 CEG was engaged by CMC to evaluate the existing Crest Haven Complex and 
Court House Complex mechanical and electrical systems and the feasibility of installing a 
new CHP system. The study was intended to develop a long term plan to address on-site 
generation, power reliability, control of costs for transmission and distribution (T &D) of 
power, identification of long term commodity purchasing arrangements for electricity and 
natural gas, operation Bnd maintenance of the equipment and all energy facilities. As part 
of the investigation CEG identified available means of alternative financing for the 
project, and we have researched the availability of grants/rebates from Federal and State 
sources. 

During the CEG analysis of the CMC campus energy usage and generation systems, it 
was detemrined that two separate alternative options could be considered. 

The flISt alternative was the construction of a central utility plant (CUP) concept to serve 
the entire Crest Haven Complex. This alternative required the installation of a four-pipe 
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network system for the distribution of hot water and chilled water, and the buyout of the 
existing Conectiv electrical distribution system or installation of a new system. At the 
time of the original CEO Energy Study it was not possible to obtain a cost from Conectiv 
for the buyout of their distribution system; therefore an estimate was prepared by CEO to 
install a new distribution system. The simple payback analysis showed a simple payback 
of about 9 years with an annual energy savings of about $900,000 per year. 

The second alternative was the construction of a distributed generation plant to serve only 
the larger buildings at the Crest Haven Complex. This concept reduced the distribution 
cost and Improved the balance between the electrical and the thermal energy profile. 
These buildings were the Nursing Home, the Correctional Center, the Health Department, 
the Special Education School, the Technical School, the Administration building and the 
Court House Center. These buildings together accounted for 80 % of the energy 
consumed for the entire complex. The simple payback analysis showed a simple payback 
of about 5.5 years with an annual energy savings of about $800,000 per year. At the time 
it was noted that the Technical School and the Special Education School would require 
HV AC system modifications which were not included in the study. 

In addition, the 2003 CEO Energy Study recommended the installation of diesel 
emergency generators in critical buildings where power is required at all times tei fully 
address power reliability for the Crest Haven Complex. These generators were intended 
to provide the additional electrical power for peak demand, provide backup power in case 
of Utility power failure, and be utilized during periods of high demand under the PJM 
Emergency Load Response and the Economic Load Response Programs. Participation in 
these programs will require that the air quality permits for the emergency generators be 
modified to allow operation in this mode. The simple payback analysis showed a simple 
payback of between 5 and 7 years. 

Current Energy CODSumption and Cost 

As expected the cost of energy bas risen since the 2003 Energy Study. CMC has 
provided the energy invoice data for a period from 2005 to 2008 (partial year) which is 
summarized as follows: 

Gas Cost Electric Cost 
(pertherm) (perKWhr) 

2005 Unit Price $1.14382 $0.14905 
Total Cos~ $650,354 ' $1,260,936 

2006 Unit Price $1.52168 $0.16293 
Total Cost $335,444 $1,449,783 

2007 Unit Price $1.68452 $0.15773 
Total Cost $519,080 $1,652,527 

2008 Unit Price $1.58056 $0.16875 
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Total Cost $246,895 $1,003,725 (part year cost) 

It must be noted that the average electrical unit cost data above is skewed by a large 
number of meters with low electrical consumption. In the case of these meters the lump 
sum meter charge is a large portion of the cost, resulting in the average electrical unit cost 
being much higher than'the actual electrical energy charge. In 2007 the cen1ral facility 
buildings (large loads) had the following electrioal consumption and average cost 

Maximum Demand 
Average Load 
Average Unit Cost 

3,071 KW 
1,571 KW _ 
$0.1371 per KWbr 

In addition the average natural gas consumption was 4.027 MMBtu/hr. 

As expected the electrical and natural gas consumption coincides with ambient 
temperature and activity in the facility buildings which are not continuously occupied. 
As a result the peak electrical and natural gas (heating) consumptions are not coincident 
It is expected that the near term future building additions and modifications wiIl provide 
an additional summer time chilling load. The new building additions and modifications 
will also increase the thermal heating load which will improve the shoulder month 
(spring and fall) thermal energy load profile. In order to further improve the coincidental 
thermal and electrical loads for a CHP instalIation, the engine exhaust heat can be used to 
generate chi1led water in an absorption chiller configuration, 

As stated above the cost of electricity for the major loads was about $0.1371IKWbr in 
2007. For the purpose of this CHP Opinion it has been assumed that electricity has 
continued to escalate in accordance with the national averages and a rate of $0.15IKWbr 
has been used. It may be possible to take credit for demand charge savings and obtain 
additional project income from the P JM Demand Response Program with the addition of 
a demand response generator, or over sizing the proposed CHP engine. This CHP Option 
could be explored during the more detailed Conceptual Design Phase. For this CHP 
Opinion it has been assumed that CMC would receive a onetime Demand Response 
Program payment for the new CHP plimt 

This CHP Opinion is based on reasonable natural gas fuel prices and hot water 
efficiencies which would be applicable for CHP systems of this nature. This natural gas 
rate has been set to $9.00 per MMBtu based on the average NYMEX Henry Hub rate 
over-the past ten years. This rate is significantly lower than the rate that CMC is paying 
for their building services. In addition this CHP Opinion has also utilized the CHP 
natural gas rate. State of New Jersey has passed bill A3339 which eliminates the sales 
and use tax (about 7%) on natural gas heing used for CHP. 

Combined Heat and Power 

Combined heat and power, or cogeneration is the simultaneous production of two useful 
forms of energy (electricity and ti).ermal) from a single fuel source. The standard CHP 
system is comprised ofa prime mover (reciprocating engine or turbine generator) and a 
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beat recovery unit. The heat recovery unit utilizes the waste and exhaust heat from the 
prime mover to produce hot water or steam. The hot water or ~team can in turn be 
utilized to produce chilled water. In some cases the prime mover exhaust can be directly 
vented into an absorption chiller, which will produce chilled water without the need for a 
heat recovery unit. 

Depending on the design and application, CHP systems can have total efficiencies of 
70% to 90%. This is mIlCh higher than the traditional utility grid generation with simple 
cycle generators (25% to 45%) and combined cycle power plants (50"10 to 60%) due to 
the more complete utilization of the exhaust and/or waste heat from the prime mover. 
The higher .efficiency of CHP can result in significant energy cost savings. In addition. 
the higher fuel efficiency results in lower emissions per unit of power produced 
compared to traditional electrical and steam generating units. 

The efficiency and cost savings of CHP sYstems depend on the complete use of the 
exhaust thermal energy from the prime mover. The economics of CHP are very sensitive 
to the thermal energy production and consumption. If the prime mover exhaust thennal 
energy cannot be completely used, the system efficiency is reduced, which will 
negatively impact the project lifecycle cost and payback. Therefore when examining a 
potential CHP system it is important to consider the thennalload profiles first and then 
review the electrical profiles. 

CBP Opportunity Analysis 

The nonnal CHP heat/electrical "rule of thumb" relationship between non-supplementary 
fired heat recovery and electrical generation is' 4 to 6 MMbtu/br for gas turbine prime 
movers and 2 to 4 MMbtu/hr for gas reciprocating engine prime movers per 1 MW of 
electric generation. Based on this CHP heat/electrical relationship, the average thennal 
load is low compared to the electrical average load for the CMC campus. Due to the 
mismatch of thermal and electrical loads, a CHP configurstion designed to generate the 
full electrical load will not be economically feasible since it will generate more heat than 
can be used on a regular basis. 

Based on the CMC electrical and thermall08ds this CHP Opinion has evaluated a 1.4 
MW reciprocating engine generator with exhaust heat recovery for the generation of hot 
and chilled water. The engine generator electrical capacity is slightly less than the 
average electrical load and therefore will operate continuously throughout the year in a 
base or high part load mode. The engine generator will operate in parallel with the local 
utility, with the utility supplying the peak: electrical requirements. . 

For the current evaluation it has been assumed that engine waste heat recovery (about 2 
MMBtuIhr net) is from the engine exhaust only. however additional lube oil and jacket 
water heat recovery may be possible which may improve the overall project economics. 
The advantage of this system is that it will produce the base load thermal and electrical 
requirements for the facility; however the peak: electrical and thennalloads will have to 
be generated on site or purchased from the grid. The disadvantage is that the 
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reciprocating engine is only/available with natural gas combustion and cannot run on 
liquid fuel. 

The reciprocating engine will require post combustion emission controls to comply with 
the current NJ DEP air permit requirements. This system will reduce green house gas 
emissions over the current steam boiler,s, or in comparison with a new central utility plant 
without CHP and grid supplied electrical power. 

The installed capital cost budget for this CHP Opinion is based upon standard 
commercial construction (equipment and material specifications, and labor costs) in a 
new facility in a suburban environment. Operation and maintenance costs are based upon 
industry standard rates and equipment vendor technical specifications and 
recommendations. Due to the nature of the equipment and power generation market, 
there is limited opportunity to specify multiple vendors for specific' engine sizes and 
characteristics, and, in some cases only a single manufacture exists for a particular engine 
size and type. 

The capital cost estimates include the engine generator sets, heat recovery and chilled 
water equipment, new building, and associated balance of plant equipment to form a 
complete combined heat and power system. The capital cost does not include an 
offsetting credit for existing boiler replacements, new hot water generators or standby 
power generators that may be avoided as a result of the installation of the CHP system. 

Based upon our meeting on July 16,2010 the financial evaluation does include a capital 
cost offset for the avoided cost of new and lifccycle replacement equipment. The new 
CHP can be designed in conjunction with the new Correction Center, in order to either 
eliminate or offset the cost of the new facility. boilers and chillers. The offset cost is the 
total installed cost of equipment and plant facilities. The financial evaluation includes an 
estimate which can be more accurately determined and evaluated during the first stage of 
the engineering. 

10 addition, by integrating the design of the two facilities, the additional cost of plant 
operations can be minimized. This would be achieved by centralizing all of the fired 
equipment, whicb requires regular operator attendance, in one location and potentially 
locating the balance of plant, unfucd, and backup equipment in the other location. 

The financial evaluation has also included a onetime demand response payment 
(discussed above) and the current Board of Public Utilities (BPU) CHI' grant. The 
potential of additional demand response income and the utiJization of a net metering 
program will be evaluated in further detail in the first stage of engineering. It may be 
possible to increase the power island equipment size, with minimal project capital cost 
increase to take advantage of these two programs. However this electrical generation 
increase must also be evaluated against the thennal e;d!aust heat utilization, and any local 
utility costs imposed for equipment upgrades to participate in these programs. 

The BPU CHI' grant program bad been stalled by the un-allocation of grant funds by the 
new NJ Governor. This program has subsequently been funded under The American 
Recovery and Reinvestment Act of 2009 (ARRA). This program will provide $4S0IKW 
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(installed) for new high efficiency combined heat and power. The eligibility of these 
funds depends on the new CHP installation achieving a minimum efficiency threshold. 
This threshold is an important consideration for the utilization of thermal exhaust heat, 
and will have an impact on the consideration of a power island equipment size increase 
for participation in net metering andlor demand response (discussed above). The ARRA 
requirements include a quick project implementation (discussed below). 

The new CHP system and interconnection to the CMC facilities could be expected to 
have the following capital cost: 

Equipment 
Power Island 
Mechanical 
Electrical & Controls 

Construction 
Building 
Labor and Materials 
Construction Management 

Mechanical & Electrical Interconnection 
Engineering and Project Management 
Contingency 
Total 

$1,833,000 

$2,209,000 

$1,343,000 
$747,000 
$919,000 
$7,051,000 

The CHP proforma is based on the following basic assumptions: 

Boiler Fuel (natural gas) 
CHP Fuel (natural gas less sales & use tax) 
Offset Boiler Efficiency 
Electricity (energy and supply) 
CHP System Availability 
Thermal Heat Recovery (annual average) 
System Heat Recovery Thermal Loss 
Power Island Parasitic Electrical Load 

$9.00 per MMBtu 
$8.63 per MMBtu 
75% 
SO.15 perKWhr 
92% 
75% 
7% 
2% 

Based on the examined configuration, and the assumptions above, the CHP proforma 
should be expected to be as follows: 

Average Electrical Gen 1,428 KW 
Average Heat Recovery 2.163 MBtuIhr 
Average Heat Rate (HHV) 9,456 BtulKWhr 

Annual Electrical Generated 11,278,367 KWhr 
AunnualThermalGenerated 17,428,286 MBtu 

Offset Electrical Cost SI,583,483 
Offset Thermal Cost $209,139 
Total Annual Offset $1,792,622 

CHP Fuel Consumption $910,858 
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ClIP Maintenance 
Total ClIP Annulll Cost 

Annual Savings 
Simple Payback 

$169,i 76 
$1,080,034 

$712,588 
9.89 

The simple payback can be further reduced by the current grant and capital offsets as 
follows: 

Initial Capital Cost 
NJ BPU Grant ($450IKW installed) 
One Time Demand Response Payment 
New Equipment Offset (boilers & chillers) 

Net Capital Cost 
Simple Payback 

Project Schedule 

$7,051,000 
($642,000) 
($120,000) 

( ($678:000) 

$5,611,000 
7.78 years 

Depending on the selected contract execution method, the project schedule can range 
from 20 to 30 months in duration. The major critical path activities and long lead items 
include air permitting and the procurement of the power island equipment 

Based on a traditional designlbid/bid project approach, and a four month preliminary air 
permit review, we anticipate that the project will require about 24 months from start of 
engineering to commercial operation. This project schedule is expedited since the current 
BPU grant funding program is based upon ARRA funding which requires that the major 
power island equipment must be delivered by April 2012. 

We have attached a preliminary draft schedule which has the following major milestones: 

Project Start 
Engineering Start 
Air Permit Submission 
Order Power Island Equipment 
Start Construction 
Deliver Equipment 
Project Complete 

August 30,2010 
August 30, 2010 
November 19,2010 
February 4, 2011 
June 20, 2011 
January 6, 2012 
August 24, 2012 

This schedule is based upon the immediate start of engineering with a final project GolNo 
Go decision by December 31, 2010. 

Conclusions and Recommendations 

The ClIP system appears to have a reasonable simple payback, based upon the 
configuration assumptions noted above. Any additional waste heat thermal energy being 
used by CMC will be offsetting much higher energy costs than shown in the pro forma, 
which should result in higher cost savings. 
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In order to reduce operations cost and maximize the thennal consumption this system 
should be located adjacent to the major facility buildings with a thermal and electrical 
connection to the CMC facility. Further, the new CHP plant could be designed and 
operated in conjunction with the other boiler facilities in order to reduce or eliminate and 
additional operator manpower costs. Based on the basic proforma in this letter it is our 
opinion that CHP does make sense and that it should be pursued in more detall with a full 
feasibility study. 

If the option to use a third party is considered the inclusion of additional overhead and 
profit will reduce the payback slightly from what is shown above. However, the third 
party owner-operator, would allow the 10"10 Federal Investment Tax Credit and five (5) 
year Accelerated Depreciation for CHP projects to be monetized back to CMC, offsetting 
some of these fees. 

This project is consistent with the State of New Jersey Energy Master Plan Study and is 
eligible for a number of potential Federal and State grants, rebates and other incentives. 

A1J stated above, the eligibility for the current BPU grant program is dependent on the 
ability to get equipment delivery by April 2012. As a result, we recommend that you 
immediately initiate procurement of conceptual and detailed engineering services on a 
Request for Qualifications (RFQ) basis, with a target award in late August 2010 to 
support the initial project milestone dates. 

If you have any questions or comments, please do not hesitate to call us at 802-999-6062. 

Sincerely, 

CONCORD ENGINEERlNO GROUP, INC. 

lohnathan Coleman, P.Eng. 
Vice President Sales & Marketing 

cc M.Fischette, CEO 
T.Iannuzzi, CEG 
File. 

encl Draft Schedule (2 pages) 
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BOARDOF PUBUC Ul7U17ES 

44 SO. CIJNJ'ON AVENUE 
THIRD FLOOR. SUITE 314 - P.O. BOX 350 

TRENTON. NEW JEIISEY OI62MllO 

April 17, 2017 

Brad Rosenthal, Executive Assistant 
Cape May County Municipal Utilities Authority 
Post Office Box 610 
Cape May Court House, NJ 08210 

Dear Mr. Rosenthal: 

MCHAlUJS, MIOZ 
ntESIDENT 

'J1!L; (609) m-3310 
FAXo (609) 292-2264 

The NJBPU Town Center DER Microgrid Evaluation Team (Evaluation Team) 
has received your application for a TC DER microgrid feasibility study incentive. 

BPU has received 13 proposals for feasibiflty study incentives. The Board's 
approved DER microgrid line item budget is $1 million. The 13 proposals 
significantly exceed that budget. The TC DER evaluation team is requiring that 
you submit a best and final offer (BAFO) for your proposal. This BAFO should 
include your estimated breakdown of the budget for the prime investigator and all 
subcontracts including any estimated fees to be paid to the EDC/GDC. The 
above noted items, the BAFO and the budget breakdown of the prime 
investigator and subcontractors should be submitted to 
TCDERmicrogrid@bpu.nj.gov by close of business (COB) 5:00 p.m. on May 1, 
2017. Non-submittal of the additional items, the BAFO and budget breakdown 
will result in a non-completeness determination of the proposal. 

N. noted in the TC DER microgrid feasibility study application, the Board has the 
sole discretion over the approval of projects and awards of incentives, and may 
change criteria or available funding at any point during the duration of the 
program. 
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Michael Winka, Senior Policy Advisor 
New Jersey Board of Public Utilities 
TCDERmlcrogrid@bpu.nj.gov 

SENT VIA EMAIL 

RE: Advanced Mlcrogrid Program Advanced Feasibility Study Grant 

Dear Mr. Winka, 

In response to your letter dated April 17, 2017 and associated request for a more thorough 
budget and best and final offer for the Advanced Mlcrogrid Program Feasibility Study Grant, the 
Cape May County Municipal Utilities Authority (CMCMUA) provides our estimated budget below. 

In its original application, the CMCMUA asked for $200,000. In performing the additional 
analysis as requested, the project Is estimated to require $243,000 In funding for consultant 
work and $54,334 in CMCMUA project management costs for a total project cost of $297,334. 
The CMCMUA re~erates its request for $200,000 in project funding and anticipates the 
additional funding will be provided by the CMCMUA should it not be available from the NJBPU 
or other sources. It is the Intention of the CMCMUA to use a consulting firm capable of acting 
as a single prime Investtgator for all aspects of the project. 

Chief Engineer's Estimate of Consultant Work Costs 

1) Calculation of Power Demand $18,000 

2) Energy Distribution Infrastructure Assessment and Recommendations $27,000 

3) Energy Sale Feasibility Study $12,000 

4) Generation Site Assessment $18,000 

~) Energy Source and Generation Methods Altematives Study (including a review of 
$90,000 

effects on the Distribution Companies and operational Impacts to project partners) 

6) Economic Analysis of Altematives $36,000 

7) Coordination With Project Partners $30,000 

8) Project Partner Meetings $12.000 

TOTAL: $243,000 
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CMCMUA Project Management Estimated Costs 

Procurement $13,921 

1) Calculation of Power Dernand $2,210 

2) Energy Distribution Infrastructure Assessment and Recommendations $7,637 

3) Energy Sale Feasibility Study $1,4n 

4) Generation Site Assessment $2,009 

) Energy Source and Generation Methods Alternatives Study (including a review of 
effects on the Distribution Companies and operational impacts to project partners) $12,327 

~ Economic Analysis of Alternatives $2,954 

7) COOfdInation With Project Partner.s $5,371 

8) Project Partner Meetings $6,428 

TOTAL: $54,334 

The CMCMUA looks forward to a continuing dialogue with the NJBPU regarding this project and 
thanks you for your further consideration of this project, 

Very Truly Yours, 

.'f .. //~ 
~I 
Executive Assistant 

Co Ilia emalt Joseph Rtzzulo. ExeaJtlva Diredor 
Thomas LaRocco, Chief Engineer, Deputy Diredor 
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Town Center Distributed Energy Resources Microgrid Feasibility Study Report 
Requirements 

As set forth in the MOU the Town Center (TC) Distributed Energy Resource (DER) Microgrid 
Feasibility Study Report should be of sufficient detail to demonstrate how the TC DER 
Microgrid's functional and technical requirements will be executed, the proposed approach to 
solve technical problems, and how project goals will be accomplished. 

The TC DER Microgrid Feasibility Study Report should include an Executive Summary 
including all project definitions and special terms used in the Report. 

The full report must include, but is not necessarily limited to, the following 

1. Table of Contents 

2. Project Name 

3. Project Applicant - This should be the local government or state agency that is the MOU 
signatory. 

4. Project Partners - This should include any agreements entered into by the partners. 

5. Project location - This should include a detailed mapping of the boundaries on the TC DER 
microgrid within the municipality. 

6. Project Description including a detailed description of all included critical facilities with a 
description of why they are critical facilities within the proposed TC DER Microgrid. The 
Project Description should include the following : 1 

i. The electrical and thermal loads for each critical facility over the month and year. 
This should include a description and illustration of any variability in loads 
including daily, weekend or seasonal loads that impact on the peak, minimum 
and average loads. 

ii. The electric and thermal load of the total microgrid project over the month and 
year. This should include a description and illustration of any variability in loads 
including daily, weekend and seasonal loads that impact on the peak, minimum 
and average loads as well as the coincident loads of the overall system. 

' The energy dala in this section and the full report should b<! provided through metered data were available but may also be 
provided through simulated data from models such as Energ) Plus. If the data is simulated the specific soli" are and model 
should be identified and available. 
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iii. The monthly and annual energy costs for each critical facility and the overall 
project including both energy and demand costs. This should include the 
monthly cost and any variations over the year that could impact demand costs. 

iv. The square footage of each building and the total project. 

v. The overall boundaries of the proposed project and distance between critical 
facilities should be provided. A map should be provided showing the locations of 
any Right of Way (ROW) crossings. 

vi. The size of the available emergency shelter facilities and for what periods they 
can serve during and after an emergency. 

vii. The specific FEMA Category Classification of each building and whether they are 
a state or federal designated critical or emergency facility. 

viii. A listing of all potential permits, permit issuing agency, and general timeframe 
for issuance. 

ix. Any previously installed EE or energy conservation measure (ECM) or currently 
implemented demand response (DR) measure. 

6. A detailed description of the ownership/business model for the overall project 
including all procurement issues between the various local government and state 
government partners. This should include a detailed description of the statutory and 
regulatory provisions of proposed ownership models, EDC/GDC utility roles, as well as 
any billing systems for electricity and thermal energy. 

7. A detailed description of the technology, business and operational protocol to be developed 
and/or utilized and the location within the TC DER Microgrid. This should include the following: 

i. A detailed description of the proposed connections (electric, gas and/or thermal) 
of the critical facilities and the DER technologies. 

ii. A one line diagram of the microgrid and location of the electrical connections to 
the EDC's facilities/equipment. 

iii. A detailed description of the type of distribution system the TC DER would be 
interconnecting into (radial or network) and the interconnection procedures and requirements. 

iv. A detailed description of how the TC DER will black start and operate and over 
what time period in island mode and in sync with the distribution system. 
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v. A detailed description of the NJBPU and EDC tariff requirements/issues including 
any smart grid or distribution automation upgrades proposed or under development by the 
EDC. 

vi . A detailed description of the FERC and PJM tariff requirements/issues. 

8. A detailed description of the overall cost including site prep, equipment and 
equipment installation, construction, operations and maintenance including a detailed 
construction schedule. This should include a detailed description of the overall energy costs 
for each critical facility and the overall project as well as any proposed ECM or DR measure to 
be constructed or operated within each critical facility and the overall project and its impact of 
the overall operation costs. 

(Both 7 and 8 should be detailed through an available microgrid modeling efforts. Applicants 
must also demonstrate that their proposed project is consistent with the use of the Societal 
Benefit Charge as set forth in N.J.S.A. 48:3-60{a){3» . 

9. A detailed cash flow evaluation. This should also include a description of the potential 
revenue markets for any ancillary services, demand response including EE, capacity or energy 
markets and any available emission or energy certificate trading markets. 

10. A detailed description of the potential financing of each location/critical facility and/or the 
overall project. 

11 . A detailed description of the benefits of the proposed Town Center DER Microgrid as well 
as the need for the proposed project. This should include an estimate of the value for 
reliability, resiliency, flexibility, sustain ability including avoided environmental impacts such as 
air emissions, water usage, wastewater discharges, land use and waste generation, 
afford ability and security? 

12. A general description of the communication system between the TC DER microgrid and 
the EDC's system. This should include a detailed description of distribution management 
systems and controls and all building controls. 

13. The estimated timeframe for the completion of the construction and commencement of 
operations of the individual critical facilities and the overall project. 

14. A description of the on-going work with the EDC and GDC. 

The overall quality of the TC DER microgrid feasibility study report and the data provided will 
be one factor used by the Board to determine which projects proceed to a Phase 2 - Detailed 
Engineering Design and TC DER microgrid pilot. 

~ I'his valuation shou ld follow the Grid Services and I'cchnologies Valuation Framework developed by the USDOE in their 
Grid Modernization Ini tiative. 
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MEMORANDUM OF UNDERSTANDING 
BETWEEN AND AMONG 

TI-IE NEW JERSEY BOARD OF PUBLIC UTILITIES, 
AND 

CAPE MAY COUNTY MUCICPAL UTILITIES AUTORITY 

8 THIS MEMORANDUM OF UNDERSTANDING ("MOU''), is made this __ day of 
9 ,2017, by and between The CAPE MAY COUNTY MUNICIPAL UTILITIES 

10 AUTORITY ("Recipient") lind The NEW JERSEY BOARD OF PUBLIC UTILITIES 
II ("BPU" in general or "Board" when referring to Board of Commissioners) (collectively the 
12 "Parties") setting forth the roles and responsibilities of the Parties in connection with the Town 
13 Center Distributed Energy Resource (TCDER) Microgrid Feasibility Study Incentive Program 
14 ("Program,,).l 
15 
16 WHEREAS, the BPU is charged with the authority to ensure that safe, adequate, 

17 and proper utility scrvices are provided at reasonable, non-discriminatory rates to all members of 

18 the public who desire such services and to develop and regulate a competitive, economically cost 

19 efTective energy policy that promotes responsible growth and clean renewable encrgy sources 

20 while maintaining a high quality oflife in New Jersey; and 

21 WHEREAS, as set forth in N.J.S.A. 48:2-13, BPU is responsible for regulatory 

22 oversight of all necessary services for transmission and distribution of electricity and natural gas 

23 including but not limited to safety, reliability, metering, meter reading and billing; and 

24 WHEREAS, the BPU is chair of the Energy Master Plan Committee and is 

25 responsible for the preparation, adoption and revisions of the Energy Master Plan (EMP) 

26 regarding the production, distribution, and conservation of energy in this State; and 

27 WHEREAS, the BPU 2015 Energy Master Plan Update (EMP Update) 

28 established a new overarching goal to "Improve Energy Infrastructure Resiliency & Emergency 

29 Prcparedness and Response" in response to scveral extreme weather events that Icft many people 

30 and businesses without power for extended periods of time. One "Plan for Action" policy 

I Acronyms relaled 10 Ihis program arc referred 10 herein arc as follows: Town Cenler (TC): Disribuled Energy 
Resource (DER): 



31 recommendation included in the EMP Update is to "Increase the use of microgrid tcchnologies 

32 and applications for Distributed Energy Resources (DER) to improve the grid's resiliency and 

33 reliability in the event of a major storm."; and 

34 WHEREAS, specifically, this new policy recommends thaI: 
35 
36 "The State [of New Jersey] should continue its work with the [United States Department of 

37 Energy], the utilities, local and state governments and other strategic partners to identify, design 

38 and implement Town Center DER microgrids to power critical facilities and services across the 

39 State."; and 

40 WHEREAS, The Board approved the FYI7 Clean Energy Program Budget 

41 which established as part of the Office of Clean Energy Distributed Resources Program, the 

42 Town Center DER Microgrid Program and budget.; and 

43 WHEREAS, The BPU staff has, under the direction and approval of the Board, 

44 issued a full report and recommendations regarding the utilization of TCDER Microgrids and 

45 subsequently issued an application for this Program; and 

46 WHEREAS, the Recipients who are Parties to this MOU freely and voluntarily. 

47 in full consideration of the costs and benefits incident hereto, submitted an application to 

48 participate in the Program; and 

49 WHEREAS, BPU Staff issued a draft application for public comment regarding 

50 this Program on August 5, 2016, a public meeting to discuss the drati application on August 23, 

51 2016. and written comments were received and considered and staff responses were published; 

52 and 

53 WHEREAS, the Board, by virtue of proper procedure, and execution of Ihis 

54 MOU. has determined that the Recipient's application is approved and incentive funds will be 

55 awarded to the Recipient. pursuant to the terms included herein; 



56 

57 NOW THEREFORE, In consideration of the promises and mutual 

58 representations, warranties, and covenants herein contained, the receipt and sufficiency of which 

59 are hereby acknowledged, the Parties hereby agree as follows: 

60 I. INCORPORATION 

61 All of the above recitals, the entirety of the TCDER Micrigrid Feasibility Study Incentive 

62 Program Application (attached hereto as Appendix A), the entirety of the Recipient's submitted 

63 application (Sumbittal letter which references recipient's application is attached hereto as 

64 Appendix B), The Best and Final OtTer request letter and recipient's response thereto (attached 

65 hereto as Appendix C), and final Feasability Study Report Requirements (attache hereto as 

66 Appendic D) are hereby incorporated by reference into this MOU as if set forth at length herein. 

67 II. SCOPE OF THE AGREEMENT 
68 
69 This MOU applies only to the Feasibility Study phase of the Program which encompasses 

70 the incentive award funding for the satisfactory completion and submission of the Recipient's 

71 TCDER Microgrid Feasibility Study only. Conformance to the terms of this MOU and timely 

72 completion of the Feasibility Study does not guarantee Recipient's future participation in this 

73 Program or any other related programs. Furthermore, the terms and conditions included herein 

74 represent the entire seope of this agreement and supersede all former representations whether 

75 written or verbally communicated. 

76 III. DUTIES OF THE PARTIES 

77 A. The Recipient will submit a complete and final TCDER Microgrid Feasibility 

78 Study (The Study) in accordance with the terms and conditions of this MOU and incoporated 

79 documents. 



80 B. The Recipient shall have one (I) year from the datc that this MOU is executcd to 

81 complete The Study, unless a timely request for extension is submitted by the recipient for good 

82 cause and is granted by Board Stafr. 

83 C. Recipient shall include in the Feasibility Study a Conceptual Design that should 

84 be of sufficient detail to demonstrate how the TCDER Microgid functional and technical 

85 requirements will be executed, the proposed approach to solve technical problems, and how 

86 project goals will be accomplished. The Recipient's Conceptual Design shall include at a 

87 minimum: (I) Design Analysis including design narrative and design calculations for all 

88 diciplines, an intended specifications list, environmental permitting memorandum that identifies 

89 any and all required permits and the detailed outline of process required to obtain the identified 

90 permits; (2) Schematic or one-line concept drawings; (3) Conceptual cost estimate; (4) 

91 Preliminary construction schedule in bar chart format; and, (5) Project definitions and special 

92 conditions. 

93 D. Recipient shall report to Board Staff regarding the status and progress of The 

94 Study upon request. 

95 E. The Recipient is solely responsible for fully complying with the terms and 

96 conditions of this MOU, the above-referenced incorporated documents, and any and all duly 

97 executed subsequent agreements between the Parties. 

98 F. Effective upon execution of this MOU, BPU agrees to firmly commit the sum of 

99 $175,000, to cover costs to be incurred by the Recipient to administer. complete. and deliver the 

100 Fcasibility Study. 

101 O. All requisitions. pay applications, and invoices submitted for costs or expenses 

102 associated with the Feasibility Study shall be subject to rcvicw and approval by Recipient 

103 according to its standard procedures. Upon approval. Recipicnt shall promptly submit to BPU for 



104 payment all such requisitions, pay applications and invoices. In reviewing, approving, submitting 

105 and paying such requisitions, pay applications, Recipient and BPU shall be cognizant of and 

106 shall comply with the requirements of the New Jersey Prompt Payment Act, N J .S.A. 2A:30A-I 

107 et~. 

108 H. Recipient shall submit all final invoices of expenditures and a final draft of the 

109 Study within one year of the execution of this MOU or at the end of an approved extension 

110 pursuant to Section III B of this MOU. 

III I. Upon receipt of the Study and final invoices of expenditures, BPU StalT shall 

112 determine if the Study meets the requirements of the program and the MOU at Section III C. If 

113 BPU Staff determines that the Study does not meet any requirement(s), BPU Staff shall provide 

114 to Recipient a list of requested revisions which recipient shall forward to the consultant that 

115 completed the Study. The consultant shall then be afforded a reasonable period of time to make 

116 the requested revisions and will then resubmit the Study. Final payment shall be made upon 

117 BPU Staff approval of the Study. 

118 J. Incentive funds for this program may not be diverted to pay for any work 

119 conducted prior to the date of execution of this MOU. Furthermore, Incentive funds must only 

120 be used in furtherance of the completion of the Feasibility Study specifically. 

121 K. Recipient shall procure the services necessary to complete the Feasibility Study in 

122 compliance with NJ.S.A. 52:32-2, NJ.S.A. 52:34-9.1, ct seq., and NJ.S.A. 51:35-1, ct seq., 

123 and any and all applicable State and local procurement laws, rules, and procedures. 

124 L. The BPU rescrves the right to withhold or deny incentive funding for any invoice 

125 items submitted by Recipient that BPU detcrmincs to be unlawful or otherwise inappropriate lor 

126 this Program. 

127 



128 IV. DESIGNATED REPRESENTATIVES 

129 Written communication between the Parties for the purpose of this MOU as delined 

130 above shall be delivered to the following representatives. 

131 New Jersey Board of Public Utilities 
132 Attn: Michael Winka Sr Policy Advisor 
133 44 S. Clinton Ave, Trenton, NJ 08625 
134 MichaeI.Winka @bpu.nj.gov 
135 

136 

137 

138 

139 

140 

Local Gov 
Attn: 
Addresss 
XXXX.yyy l abc.gov 

141 V. MISCELLANEOUS 

142 A. No Personal Liability. No official or employee of BPU shall be charged 

143 personally by Recipient, its employees, agents, contractors, or subcontractors with any liability 

144 or held liable to Recipient, its employees, agents, contractors, or subcontractors under any term 

145 or provision of this MOU or because of its execution or attempted execution or because of any 

146 breach or attempted or alleged breach of this MOU. 

147 No oflicial or employee of Recipient shall be charged personally by BPU, its employees, 

148 agents, contractors, or subcontractors with any liability or held liable to BPU, its employees, 

149 agents, contractors, or subcontractors under any term or provision of this MOU or because of its 

150 execution or attempted execution or because of any breach or attempted or allegcd breach of this 

151 MOU. 

152 C. Captions. The captions appearing in this MOU are inserted and included solely 

153 for convenience and shall not be considered or given effect in construing this MOU, or its 

154 proVISions, m connection with the duties. obligations. or liabilities of the Parties or m 

155 ascertaining intent. if a question of intent arises. The preambles are incorporated into this 

156 paragraph as though set forth in verbatim. 



157 D. Entirety of Agreement. This MOU and its attachments represent the entire and 

158 integrated agreement between the Parties and supersedes any and all prior agreements or 

159 understandings (whether or not in writing). No modification or termination hereof shall be 

160 effective, unless in writing and approved as required by law. 

161 E. Amendments. This MOU may be amended by the written request of any Party 

162 and with the consent of the other Party. Any proposed amendment of this MOU shall be 

163 submitted by one Party to the other Party at least five (5) business days prior to formal discussion 

164 or negotiation orthe issue. Any agreed amendment of this MOU shall be set forth in writing and 

165 signed by an authorized representative of each Party in order to become effective. 

166 F. No Third-Party Beneficiaries. This MOU does not create in any individual or 

167 entity the status of third-party beneficiary, and this MOU shall not be construed to create such 

168 status. The rights, duties, and obligations contained in this MOU shall operate only between the 

169 Parties and shall inure solely to the benefit of the Parties. The provisions of this MOU are 

170 intended only to assist the Parties in determining and performing their obligations under this 

171 MOU. The Parties intend and expressly agree that only the Parties shall have any legal or 

172 equitable right to enforce this MOU, to seek any remedy arising out of a Party ' s performance or 

173 failure to perform any term or condition of this MOU, or to bring any action for breach of this 

174 MOU. 

175 G. No Assignment. This MOU shall not be assignable, but shall bind and inure to 

176 the benefit of the Parties hereto and their respective successors. 

177 I!. Governing Law. This MOU and the rights and obligations of the Parties shall be 

178 interpreted, construed, and enforced in accordance with the laws orthe State orNew Jersey. 



179 I. Authority. By execution of this MOU, the Parties represent that they are duly 

180 authorized and empowered to enter into this MOU and to perform all duties and responsibilities 

181 established in this MOU. 

182 J. Tenn. This MOU shall be effective as of the date hereinabove written and, unless 

183 terminated sooner as set forth below, shall remain in effect until the completion of the Feasibility 

184 Study and payment of funds as set forth in Section III. 

185 K. Termination. Board Staff and the Recipient may terminate this contract in whole, 

186 or in part, when both parties agree that the continuation of the project would not produce 

187 beneficial results commensurate with the expenditure of funds. The two parties shall agree upon 

188 the termination conditions including the date on which the termination shall take effect, and, in 

189 case of partial terminations, the portion to be terminated. 

190 K. Counterparts. This MOU may be executed in duplicate parts, each of which shall 

191 be an original, but all of which shall together constitute one (I) and the same instrument. 

192 

193 

194 

195 
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196 
197 IN WITNESS WHEREOF, the parties have signed this Memorandum of 
198 Understanding the date first written above. 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 

222 
223 
224 
225 

Witness: Cape May County Municipal Utilities Authority 

By: 

Dated: _____________ _ 

Witness: New Jersey Board of Public Utilities 

By: 
Richard S. Mroz, President 

Dated : ____________ _ 

APPROVED AS TO FORM: 
Andrew Kuntz 
Attorney General, State of New Jersey 

By: __________ _ 


