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Party of Record:
Brad Rosenthalbt, Executive Assistant, Cape May County Municipal Utilities Authority
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 QO 16100967, 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 syngas/biogas/natural gas fueled combined heat and
power at CMCMUA Seven Mile Beach / Middle Wastewater Treatment Facility (“WTF"). Syngas
/ 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, Sheriffs K9 Unit, Police and Fire Academies, Administration Building,
Health Department, Road and Bridge Depariment, 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 Utilites 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: (9 \?)O \\—'I BOARD OF PUBLIC UTILITIES
BY:

RICHARD S. MROZ

R PRESIDENT
[ i \ "
y ' ALy Qg Ml
/ JOSERH L. FIORDALIS MARY-ANNA HOLDEN
[ COMMISSIONER COMMISSIONER
C‘)
DIANNE SOLOM UPENDRA J. CHIVUKULA
COMMISSIO COMMISSIONER
ATTEST: Ao | rtha
NE KIM{ASBURY P ol g
SECRETARY e B o e Bon g capiral

Gl fooy
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Cape May County Municipal Utilities Authority (CMCMUA)
Seven Mile / Middle Wastewater Treatment Facility
Crest Haven Comple
Town Center Distribu Ener esource (TC DER
Microgrid Feasibility Study Application

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

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

TC DER Microqgrid Program Techni 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 / biogas / natural gas fueled Combined Heat and Power (CHP) plant at or near
the CMCMUA Seven Mile Beach / Middle Wastewater Treatment Facility (WTF). This
project will supply electrical and thermal energy to the WTF and several government
buitdings 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 to
determine:

a. the validity of establishing a Syngas / biogas / 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 / Middle Wastewater Treatment Facility
b. CMCMUA Crest Haven Wastewater Pump Station
c. CMCMUA/County Reclaimed Water for Beneficial Reuse Supply System (Fire
Hydrants and other Non-Potable Water Uses)
Cape May County Prosecutor's Office / Crime Lab
Cape May County Sheriff's K9 Unit
Cape May County Correctional Center
Cape May County Police and Fire Academies (Public Safety Training Center)
Cape May County Administration Building
Cape May County Health Department
Cape May County Road and Bridge Department (Middle Section)
Cape May County Fueling Station (Diesel and Gasoline)
Cape May County Crest Haven Nursing and Rehabilitation Center
. Cape May County Special Services Schoal
Cape May County Technical High School
New Jersey Army National Guard Armory
Federal Aviation Adminisiration Navigational Beacon
Various wireless communication carriers and emergency communication
equipment is hosted on towers within the Complex

—FT o Ta@a™mea
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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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Crest Haven Microgrid Feasibility Study Application

3. Town 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 / Middle Wastewater Treatment Facility
as the anchor in Town Center CM1.

Partner List: 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
County of Cape May
Cape May County Bridge Commission
Cape May County Special Services School District
Cape May County Technical High School District
State of New Jersey Dept. of Military and Veterans Affairs, New Jersey Army
National Guard
g. Atlantic City Electric
h. South Jersey Gas

~® Q0T

General Description 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 Piant 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 summairy is bulleted below.

e 41,346,563 scf/ year

e 2,258,362 kWh / year

e 8,806 MMBTU / year

General Description of the Overall Cost and Potentia| Financing: The 2010 CHP Study
estimated the cost of equipment and construction to be $7,051,000 and did not 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 to 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 Ruigers 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 {o 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 Ciass 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, ¢.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 Party

As part of the ongoing Biosolids Study, the CMCMUA is investigating 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.

General Description of 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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10.

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.J4.S.A. 48:3-60(a)(3).

Distribution Management Systems and 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.

Timeframe for completion of a Feasibility Study:
a. NMotice 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 = 04330 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+380 Days

Specific Microgrid Modeling to be Used: 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. Requested funding amount: $200,000
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12. Lead Entity. or Stakeholder Cost Share: In-Kind

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 will
be engaged.

a. Biosolids Consultant: Hazen and Sawyer
b. General Engineering Consultant: Mott MacDonald
¢. High Voltage Electrical Contractor: Scalfo
d. Electrical Engineering Consultant: Buchart Horn
e. Air Permitting: Cornerstone Environmental Group
f. Environmental Permitting: Hazen and Sawyer / Mott MacDonald
14. EDC and GDC Letter of Support
a. EDC: Atlantic City Electric - See Aftachment 1.
b. GDC: South Jersey Gas - See Attachment 2.
Atta ents:

e Attachment 1: Letter of Support from Atlantic City Electric (EDC)

o Attachment 2: Letter of Support from South Jersey Gas (GDC)

e Attachment 3: Letter of Support from Technical High School

o Attachment 4: Letter of Support from Special Services School

e Attachment 5: Letter of Support from NJ Department of Military and Veterans Affairs,
New Jersey Army National Guard

e Attachment 6: Letter of Support from County of Cape May

e Attachment 7: Preliminary Gas and Energy Production Estimate, Hazen & Sawyer

e Attachment 8: 2010 CHP Report, Concord Engineering

e Table 1: List of Major Buildings to be connected to the Microgrid and related energy use.

e Figure 1: Google Earth generated map of Crest Haven Microgrid Area and associated

a. The CMCMUA and other Stakeholders will provide an undetermined cost share
in the form of staff time including grant management, procurement, and project
management. This project will 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.

critical infrastructure.
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An Exelon Company
Vincant Maione

Prasidsnt
Atlantic Clty Electric Region

5100 Harding Highway
Mays Lnndlng. NJ 08330

809.625.5864 - Telephone
605.625.5274 - Facaimile

vincent.maione@atlanticcityelectric.com

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 08210

Re:  Atlantic City Electric 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 microgrid is needed from the utilities and, as part of the application process'
for the Program, has required that Program applicants 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.

! 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 phase 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 enhanced
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, confidentiality and/or non-disclosure agreements.’

Although ACE agrees to provide the Information to the Authority, to the extent that special studies
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 for 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.

? In accordance with N.J.A.C._14:4-7.8, the Company will also require signed consent forms before personally
identifiable customer information will be released to any Program applicant.
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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 of the Program.

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

Respectfully submitted,
Vincent Maione

Regional President
Atlantic City Electric Company

ce:  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.
President

March 23, 2017

Irene Kim Asbury, Secretary

NJ Board of Public Utilities

44 South Clinton Avenue, 3" 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 Microgrid 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") Microgrid Feasibility Study Incentive Program (the
“Program”). The BPU recognized that significant information and data to evaluate and optimize the
feasibility of a Microgrid is needed from the utilities and, as part of the application process® 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 (“SIG" 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 Microgrid
Feasibility Study Application (the “Application”). In so doing, SIG 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 Microgrid feasibility study. The Authority must acknowiedge 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.

! 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 Microgrid project. The Board must approve an applicant’s feasibility study in order for the
applicant to be eligible for the secand phase of the Program process.

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



SIG 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-disclosure
agreements.

To the extent that any special studies are required, the Company reserves the right to bill CMCMUA for
these special studies according to SIG’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,

A foblor Y-

David Robbins, Jr.

cc: Joseph Rizzuto, Executive Director of CMCMUA




Attachment 3. Letter of Support CMC Technical High School

188 Crest Haven Road, Cape May Court House, NJ 08210 (809)465-2161 Fax: 485-3089

“»
o
&
* 6"' Nancy M. Hudanich, Ed.D., Superintendent

Paula J. Smith, Business Administrator / Board Secretary

March 17, 2017

Mr. Bradley T. Rosenthal, Executive Assistant
CMC Municipal Utilities Authority

P.0.Box 610

Cape May Court House, NJ 08210

Re: TC DER Microgrid Feasibility Study
Dear Mr. Rosenthal:

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

Sincerely,

Niy M. Zudanich, Ed.D.
Superintendent

NMH/kcf

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

¢: James Owens, Director of Buildings & Grounds
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Nancy M, Hudanich, Ed.D., Superintendent
Paula J. Smith, Business Administrator / Board Secretary

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:

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.

| 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@capemaytech.com or 609.380.0200, ext. 622.

Sincerely,

Wiy W aancl,

Dr. Nancy M. Hudanich
Superintendent

NMH/kcf

¢: James Owens, Director of Buildings & Grounds
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Report Disclaimer

The information and attachments contained In this report is considered proprietary,
confidential and privileged. This proposal includes data that shall not be duplicated,
used or 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 following information as per
the requirements of the “Energy Saving Improvement Program” and NISA 40A:11-1

Resuits 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
Architect and or Engineer.

Assessment of risks associated with implementation of the Energy Savings Plan

Outline eligibility of participation with the PIM Independent System Operator for
Demand Response and Curtailable Service and possible cost and revenues
associated with the program.

Calculations of projected energy savings and the associated costs of
implementing the energy conservation measures




i Executive Summary

The Cape May County Technical School District’s Board of Education (District) has
procured the services of Splezie Architectural Group, Inc. and Partner Engineering and
Science, Inc. to assemble an Energy Savings Plan for the District’s technical school
campus.

This Energy Savings Plan utilizes the data collected from the Investment Grade Energy
Audit perfonned by Splezle Architectural Group, Inc. and Partner Engineering and
Sclence, Inc. dated January 15, 2015. The eriergy. audit of the main building. anid 3
smaller out bulldings was performed to refresh the data collected during the previous
LGA Audit performed by Concord Englneering in 2010 and complile data and produce a
fuil buildlng energy model to establish a baseline energy consumption. The normallzed
data from the this energy madel has been used to evaluate the various energy
conservatlon measures listed in Table1 below and outlined in detall within this energy
saving improvement plan (ESIP) in addition to performing a new audit the data '
assoclated with the Energy Star Portfolio Manager was updated to reflect the facilities

current energy usage. Addltional Information regardtng Portfolio Manager can be found
in Appendix “G"

Tabla 1: Energy Conservation Measures

Energy Conservation Measures
ECM # ECM Description Location
ECM#1 DDC Controls Upgrade Facility
ECM#2 Variable Speed Pumping 200/300 Wing |
100 Wing Domestic Hot Water
ECM#3 : Upgrade .. 100 Wing
ECM#4 300 Wing Boller Upgrade 300 Wing
Fuel oil to Natural Gas Greenhouse/Gas
ECMH5 Conversion Station
ECM#6 HVAC Air/Water Rebalance Facility
ECM#7 Retro Commissioning Facllity
ECM#8 Plug Load Management Facility
ECM#9 Transformer Replacement Facllity
ECM#10 LED Light Upgrades Varlous Areas




The combination of implementing of these ECM’s described in this ESP-has been
estimated to save The Cape May County Technical School District 5289.0 MMBtu of
energy for an annual savings 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 in Table 3.

Table 2: Summary of ECM Energy Savings

Summary of ECM Energy Savings

ECM Electric * Blectric - '| Natural Gas Natural Gas Fuel OIl oil
Energy Savings | CostSavings | Energy Savings Cost Savings Energy Savings | Cost Savings
(MMBTU per Yr) (%) (MMBTU per Yr) () (MMBTU per Yr) ($)
ECM #1 110.2 $4,385.00 2646.0 $32,273.00 81.4 $2,065.00
EcM#2- | | 264.2 $10,532.00 0 $0.00 0 $0.00
ECM #3 51 S20100 .| @ 292 _ 93,562.00 . 0 $0.00
ECM #4 0.6 $21.00 97.7 $1,191.00 0. $0.00
ECM #5 19.2 $762.00 -470.2 -86,608.00 745.9 $18,931.00
ECM #6 346.2 $13,740.00 0 $0.00 0 $0.00
ECM #7 3023 $12,000.00 0 $0.00 0 $0.00
ECM #8 211 $3,435.00 0 - $0.00 0 $0.00
ECM #9 404.3 $3,729.00 0 $0.00 0 50.00
ECM #10 530.2 $31,008.00 0 $0.00 0 $0.00
Sub Total 2,003.43 $79,813.00 2,565.50 $30,418.00 827.30 $20,996.00
s::‘t:;s Enargy = 5,396.23 MM:::: o Monetary = $131,227.00 Per Year

*




Table 3: ESIP Cash Flow Analysis

#of Measures Installed: io

.
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1. Existing Building Summary

The Cape May County Technlcal School District serves students in grades 9 through 12
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 (6:00 AM to 2:00 PM) to support high school instructional programs, the school
also runs various adult and contlnulng education programs in the evening with varied
enrollments through the evening, operatlng up to 10:00 PM most weeknights.

Originally constructed in 1969, the High School Is a single story facility comprised of
various building tradeshops, classrooms, labs, smalit engine shops, conference center,
media center, administration offices, cafeteria, kitchen, gymnasiums and an auditorium.
In 1972, a culinary arts, health services area and classrooms were added. In 1979 various
room where added such-as classrooms, conference center, a graphic arts, etc. The 1993
addition consisted of a gym and several support spaces. The final addition in 2007

included a science wing, auxilfary gym and HVAC upgrades installed on numerous
rooftops.

The current main building is approximately 241,000 sq. ft. Also included in this audit are
the Administration office building (built In 1992; approximately 5,000 sq. ft.), the Green
House (approximately 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 comprised of a one-story structure with varfous roof
heights. Exterior walls are masonry construction consisting of concrete masonry units
with an assumed 2 Inches of rigid insulation with an associated air space. The majority
of the windows throughout the school are double pane aluminum units. The roofing
system consists of modified built-up roof on metal deck with taperad insulation over 3"
minimum base insulation in manageable condition.

The Cape May County Technical School’s existing classroom and office lighting systams
consist primarily of 2’ x 4’ (2, 3 and 4 lamp) linear fluorescent fixtures with electronic
ballasts and energy efficient T8 lamps. The 100 wing corridor 2 x 2 light fixtures have
been recently replaced with corresponding 2 x 2 LED fixtures. This upgrade increased
the light quality and output with a significant decrease in energy consumption and

“ maintenance as compared to the previous fluorescent fixtures. The remaining 2x 2
corridor fixtures in the 200 and 300 wing are currently being replaced by the District.

Various HVAC systems are In place throughout the school. A number of classrooms are
served by individual rooftop units with electric cooling and gas heating and the units are
generally In good condition. 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 and electric heating. The gymnasium, music and vocal rooms are air conditioned
by DX split systam heat pump units. The spaces associated with the 2005 addition are
served by either rooftop units and/or DX split systems with gas furnaces. An energy
recovery ‘systems Is, provlded to supply tempered outside alr to the split systems. The
entrance dreas are proyided with ceiling mounted unit ventilators with electric heat. An
electric unit heater.is also provided for the storage space. Allthe equipment Installed
during the 2005 renovation isonly 7 years old, In good worklng condition and can be
retained.

Currently, the HVAC systems are l:ontroll_ed.bv a mix of pneumatic and DDC control
systems. Most equipment is controlled manually or by standalone controllers integral to
the equipment. A Johnson Controls Metasys DDC Control System was installe;l durlng
the 2007 additions and upgrades. - ,

The exhaust svstems operate through typical centrlfuga'l roof exhaust fans. These fans
are manually controlled by local disconnect switchies &t the: indlvidual fans orare
interlocked with the equipment that conditions or ventilates the space. The kitchen
hood exhaust fan is also a typical centrifugal roof fan and is controlled by a remote
switch located in the kitchen area. All exhaust fans are in good working condition.

Domestic hot water is generated by several storage type gas fired hot water heaters.
The new-science wing addition is equipped with a newer high efficlancy gas fired water
heater. The 300 wing systems produce domestic hot water through the use of boiler
water and associated heat exchanger and storage tank.



IV. Energy Audit Resuits

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 Spiezle
Architectural Group, Inc. and Partner Engineering and Sclences to perform an
investmant Grade Energy Audit for the District’s technical school campus.

The District had an initial energy audit prepared under the NJ Local Government Energy
Audit (LGEA) program which was dated October 8, 2010 and prepared by Concord
Engineering. The purpose of the effort documented in the Investment Grade Audit was
to consider this initial LGEA audit as well as direct analysis and assessment of the District
facilities to prepare an Investment Grade Energy Audit and identify in greater detall the
Energy Conservation Measures (ECM or ECMs) appropriate for consideration by the
District in potentially advancing an Energy Savings Improvement Program (ESIP).

In-depth analysis and an energy model for the bullding was assembled utilizing the
Trane Trace software platform version 6.3.0. The colleéted data and modél was used to
produce the energy audit report and expand upon the initfal LGEA audit, While many
ECMs included In the Investment Grade Audit were identified in the original LGEA audit
and while some are recommended to be advanced as part of an ESIP, a number of the
orlginal 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 Schooi Districts priorities were also considered in the evaluation and
structuring of the recommended ECMs. This analysis was completed based upon
generally accepted practices for an investment grade audit.

The Investment Grade Audit also took into consideration, the fact that the District has
undertaken various improvements to lighting as well as improvements under the NJBPU
Direct Install Program which have impacted operational and 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 affected,

Current market conditions were considered to compile preliminary construction costs
estimates and estimates of projected annual energy savings for each ECM. The simple
payback analysis for each potential ECM recommended appears to comply with the 15
year payback mandated by the NJ ESIP protocol. Note that while certain ECMs may not
pay back within the required 15 years, all of the ECM's outlined Iri the audit have be
considered in aggregate to determine compliance with the 15 year window.
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V. Historical Energy Consumption Cost

The District’s facility Is currently utilizing electricity purchased from Atlantic City Electric
via their third party suppller FirstEnergy Sol, as well as two other forms of fuel: natural
gas purchased from South lersey Gas via their third party supplier Woodruff Energy and
fuel oil purchased from Rigglns, Inc,

Two years of partial utility cost data was provided by the District for use in tha initial
analysis of the ECM's associated with this ESP. Since the District was unable to provide a
complete years’ worth of utllity cost data on a manth to month basis at the timeé of the
audit, an estimated usage for the missing months was extrapolated from the data
avallable as shown in the Tables 4 through 6 below. This data was then utilized in the
energy analysis.

Table 4: Historical Electrical Enargy Consumption

Historical Electricity Consumption

Date Cost KWh Date Cost ~ KWh
7/17/2012 | $30,237.44 | 190,196 7/16/2013 | $37,286.64 | 234,536
8/21/2012 | $30,371.78 | 191,041 8/20/2013 | $39,214.71 | 246,664
9/18/2012 | $28,625.91 | 180,060 9/17/2013 | $33,535.59 | 210,942
10/16/2012 | $34,865.93 | 219,310 10/15/2013 | $36,662.71 | 230,612
11/16/2012 | $33,113.17 | 208,285 11/19/2013 | $33,223.27 | 208,977
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
2/19/2013 | $28,181.73 | 177,266 2/25/2014 | $29,760.92 | 187,199
3/19/2013 | $27,625.20 | 173,765 3/18/2014 | $29,407.41 | 184,975
4/23/2013 | $28,240.09 | 177,633 4/15/2014 | $30,244.34 | 190,240
5/21/2013 | $28,484.18 | 179,168

6/18/2013 | $28,397.36 | 178,622
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Table 5: Historical Natural Gas Energy Consumption

Historical Natural Gas Consumption
Date Cost Therms Date Cost Therms
8/21/2012 | $1,091.80 | 866.51 8/30/2013 | $3,706.63 | 214812
9/18/2012 | $1,681.26 | 1,334.33 9/17/2013 | $2,473.89 | 1,963.40
10/16/2012 | $3,997.51 | 3,172.63 10/15/2013 | $3,990.23 | 3,166.85
11/16/2012 | 57,563.24 | 6,002.57 11/19/2013 | $7,139.71 | 5,666.44
12/18/2012 | $16,425.80 | 13,036.35 12/17/2013 | $13,823.53 | 10,971.06
1/15/2013 | $19,692.81 | 15,629.21 1/21/2014 | $26,682.89 | 21,176.90
2/19/2013. | $24,900.33 | 19,762.17 2/25/2014 | $33,477.79 | 26,569.67
3/19/2013 | $30,069.64 | 23,864.79 3/18/2014 | $47,182.43 | 37,446.37
4/23/2013 | $26,593.87 | 21,106.25 4/15/2014 | $35,387.11 | 28,085.01
5/21/2013 | $19,162.17 | 15,208.07
6/18/2013 | $10,869.27 | 8,626.40
6/28/2013 $4,933,68 3,915.62
Table 6: Historical Fuel Oil Energy Consumption
Historical Fuel Oil Consumption
Date Cost Gal Date 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
12/18/2012 | $4,617.27 | 1,319.22 11/19/2013 | $1,866.83 | 533,38
1/15/2013 | $4,359.99 | 1,24571 12/17/2013 | $3,936.22 | 1,124.63
2/19/2013 | $5,636.27 | 1,610.36 1/21/2014 | $4,720.99 | 1,351.43
3/19/2013 | $6,201.14 | 1,771.75 2/25/2014 | $6,446.67 | 1,841.31
4/23/2013 | 5559216 | 1,557.76 '
5/21/2013 | $3,106.90 | 887.69
6/18/2013 | $551.67 | 157.62

Although additional cost data was received after the initial callbration of the baseline
energy model, the fluctuations in the utllity costs were not considered significant
enough to justify the recalibration process. Table 7 provides a comparison between the
two utility costs for equal yearly time frames. As evidenced by the table, the prices of
electricity and natural gas have both slightly increased while the price of fuel oll has
slightly decreased, However, since fuel ol accounts for only a'small portion of the
building’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 caﬁ be expected from
the remalning ECMs. For this reason, the energy savings calculated using the original
utlfity data can be considered to be conservative.

Table 7: Original and Updated Utility Rate Comparison

Original Uitility Data
, StartDate .| EndDate | Number of Months | Total Cast Average Cost Per Month
Electricity |  July2012 | July2013 12 $352,293 $29,358
Gas | October2012 | July2013 3 $164,208 $18,245
oll | october2012 | July 2013 9 $32,478 43,609 .
Updated Utility Data '
Start Date End Date | Number of Months | Total Cost. | Average Cost Per Month
Electricity | July 2014 | July 2015 12 $384,541 432,045
Gas | October 2014 | July 2015 9 $206,340 $22927
oil October 2014 | July 2015 9 $23,613 $2,624

The baseline energy model for the school was calibrated within +/- 10% of its actual
utility bills so that the energy savings assoclated with the varlous ECMs could be
accurately determined by the simulation software. This calibration was performed for
each individual building and the results were compiled Into summary Table 8.

Table 8; Baseline Energy Model Calibration

Basellne Energy Model Calibration Summary

Building Electric Electric Natural Gas | Natural Gas Fuel Oil oil
Consumption Cost Consumption Cost Consumption Cost
{MMBTU per Yr) ($) (MMBTU per Yr) (%) (MMBTU per Yr) ($)
100 wing 3598.7 5143,401.00 61113 $74,558,00 0.0 50.00
200 wing 1906.4 $75,963.00 2729.2 $33,296.00 0.0 $0.00
300 wing 2970.6 $118,372.00 2729.8 $33,303,00 0.0 $0.00
Admin Bldg 482.7 519,234.00 137.1 $1,743.00 0.0 50.00
Greenhouse 222.1 $8,847.00 0.0 $0.00 630.5 | $16,002.00
Gas Station 171.1 $6,817.00 0.0 50.00 196.8- $54,994,00
Sub Total 9,351.6 $372,634.00 11,707.4 $142,500,00 827.3 $20,996,00
Total Modeled Utility Cost | $536,530.00
Facility 2 Year Average Utility $598,516.00
- Cast
Percent Diffarence 10%
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V1. Energy Efficiency Measures
ECM #1 Direct Digital Controls:
Existing Equipment Description:

The current Building Management System consists of a desktop operator interface
connected 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, and lack of constant calibration.

Scag‘e:

Perform a limited upgrade to specified controllers, actuators, and programming to
direct digital controls (DDC) reporting to a central Building Management System.

Under this ECM, multiple strategies will be Implemented to realize energy

savings.' Increased control over HVAC equipment will yleld Increased savings through
efficlent operation, as well as scheduling capabilities to deactivate areas and equipment
when not occupled or in use. Changes to the system will include the following items;

¢ Replace standard pneumatic thermostats with addressable DDC/Pneumatic
wireless thermaostats

¢ Upgrade non-pneumatic standalone thermostats to addressable and
programmable thermostats in applicable locations

* [nstitute outdoor air (OA) control programming and economizer modes, where
applicable. Tight control over the OA will reduce unnecessary pre-heating,
cooling, and dehumidification of OA to be supplied to the buildings.

This upgrade is a limited controls system change out and Improvement, as opposed to a
full demolition and replacement. The upgraded control system shall be non-proprietary,
Inﬁmtely expandable, and capable of multiple control ifput and output signals for all
equipment types. The system shall have web access; for remote controllability by
bullding staff and management during off hours or in the event of an emergency. A
single control front end shall be located In the Building & Grounds office. Programming
shall provide access to individuals with a user name and password, and prowde a log of
activity while signed In, accessible for troubleshooting purposes. Programming should
include the capability to schedule all zones and equipment, with a full range of
temperature and equipment operational settings
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A/E Scope:

Survey site and existing conditions
Prepare contract documents
Prepare written specifications
Provide updated ventilation schedules for areas contained within the ECM
scope of work

® Publicly bid the work

Construction Scop e:

Obtain approved shop drawings .

Coordinate installation with new and existing equipment

Obtaln owners schedules, set points and setbacks for system programming
Provide system programming, start-up, testing and training

Provide support for commissioning '

Energy 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 existing 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 assembled utilizing the Trane Trace software platform version
6.3.0. Due to the size of the facility, the energy analysis was conducted by popuiating an
individual energy model for each bullding section on campus {e.g.: 100, 200, 300, admin,
greenhouse, and gas station). Each space throughout the campus has been extensively
surveyed to provide an accurate representation of the space. Factors 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 bullding 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 oil 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 “B”.

15



Table 9: ECM #1 Modeled Energy Savings

Energy Efficiency Measure #1 {DDC Controls Upgrada)

Bullding OA Dampers & Controls
Electric * Electric Natural Gas Natural Gas Fuel O1l oil
Consumption Cost Consumption Cost Consumption . Cost
(MMBTU per ¥r) ($) (MMBTU per Yr) (%) {(MMBTU perYr) | = ($)
100 wing 3,569.7 $142,246.00 4,693.4 $57,259,00 0.0 $0.00
200 wing 1,863.6 $74,497.00 2,290.8 527,948.00 00 © 50.00
300 wing 2,937.6 $117,058.00 1,992.6 $24,309.00 0.0 $0,00
Admin Bldj_ 475.4 $18,944.00 B4.6° 51,111.00 0.0 $0.00
Greenhouse 215.9 $8,600.00 0.0 $0.00 5753 $14,602.00
Gas Statlon 173.2 $6,904.00 0.0 $0.00 170.6  $4,329.00
Sub Total 9,241.4 5368,249.00 9,061.4 $110,627.00 745.9 $18,931.00
Total 15,048.7 $49?,807.00 Savings 2,837.6 538,723.00

16




ECM #2 Variable Speed Pumping:

Existi iipment Pescription

The current hydrénlc pumplng system utilize constant flow hot water pumps and
differential bypass to control the flow of heatlng hot water to the hydronic heating
equlpment. The current pump configuration for the facility utilizes the following pumps:

e 100 Wing: (2)@75HP
& 2OUMng'(2)@75HP
L SOOW'ng{Z) @SHP

Scope:

Install variable speed drives and controls on the hot water heating pumps. The '
installation will include an electronic drive for each pump tied into the building

management system, system pressure sensors, and a bvpass valve at the end of the
-buiilding system loop. - :

A/E Scope:

Survey site and existing conditions
Prepare pre-balance scope& Specifications
Prepare contract documents

Prepare written specifications

Publicly 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 fqr commissioning

Energy 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 existing 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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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 energy model for each building section on campus (e.g.: 100,
200, 300, admin, greenhouse, and gas statlon). Each space throughout the campus has
been extenstvely‘surveved to provide an accurate representation of the space. Factors
such as: occupancy, plug loads, equipment, roof Insulation, wall insulation, 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
hours to produce an estimated value for electric, natural gas, and fuel oll use. The
energy savings assoclated with this ECM are listed in Table 10. Supp!emental modeling
results and information can be found in Appendix “C”,

Table 10: ECM #2 Modeled Energy Savings

Energy Efﬂdam:v Measure #2 (Varlable Speed Pumping)

Bullding Variable Speed Pumping . .
Electric Electric Natural Gas Natural Gas Fuel OIl ol
Consumption Cost Consumption Cost Consumption Cost
(MMBTU per Yr} (%) (MMBTU per Yr) ($) (MMBTU per Yr) ($)
100 wing 3562.8 5141,969.00 4693.4 557,259.00 0.0 50,00
200 wing 1758.4 570,067.00 2290.8 $27,948.00 0.0 $0.00
300 wing 2791.5 $111,233,00 1992,6 $24,309.00 0.0 $0.00
Admin Bldg 475.4 $18,944.00 84.6 51,111.00 0.0 50.00
Greenhouse 2159 58,600.00 0.0 50.00 575.3 $14,602.00
Gas Statlon 173.2 $6,904.00 0.0 $0.00 170.6 $4,329.00
Sub Total 8,977.2 $357,717.00 9,061.4 $110,627.00 745.9 $18,931.00
Total 18,784.5 $487,275.00 Savings 264.2 $10,532.00
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ECM #3 100 wing DHW Upgrade:

Equipment Description:

Domestic hot water heating for the 100 wing Is currently provided via an original 1969
hot water heating boiler with the following specifications

Manufacturer: AO Smith '

Model #: BC670-780

Input; 670 MBH

Recovery: 563 gal/hr

Storage tank size: 1468 gals

(3) Hot water recirculation pumps sew!ng the followlng z0nes

o "D"Wing

o Kitchén

o 100 Wing

e (1) Hot water recirculation pump between storage tank & water haater

Given the age of the unit, its current operating efficiency is estimated to be around 80%
and it has exceeded its recommended operating life.

Scope:

Decommission and remove the current domestic hot water heater and storage tank.
Replaced with Instantaneous, high efficiency condensing domestic water heaters with
an approximate efficiency of 96.4% and associated controls. The existing hot water
reclrculating pumps appear to be recently replaced and are in good working order
therefore replacement will not be required. Although replacement of the hot water
tempering valve Is recommended and will be included as part of this ECM.

A[E Scope:

Survey site and existing conditions

Prepare contract documents to retro fit exlstlng 100 wing DHW system with
new high efficlency water heater

Reuse existing zones and recirculation system

Prepare written specifications

Publicly bid the work
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Construction 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 specification
Provide support for commissioning

Energy 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 existing building. The ECM was then modeled to assess its
Impact, along with other ECMs, on building energy use, The effective impact onthe
building and the savings generated were considered cumulatively, wtth 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 energy madel for each building section on campus (e.g.: 100,
200, 300, admin, greenhouse, and gas station). Each space throughout the campus has
been extensively surveyed to provide an accurate representation of the space. Factors
such as: occupancy, plug loads, equipment, roof insulation, wall insulation, vertical
fenestration, HVAC equipment and usage schedules are all incorporated. The energy use
associated with each of the building mode! files has been calculated based on published
ASHRAE weather data and the simulation has been run based on a full year of 8760
hours to prodiice an estimated value for electric, natural gas, and fuel ofl use. When
evaluatlng this ECM, the existing domestic hot water system was modeled with an 80%
efficlent domestic hot water heater, with a 1468 gallon storage tank and four
recirculation pumps with a combined horsepower rating of 0.5 HP. The proposed model
called for the replacement of the existing water heater and storage tank with a new
94.6% efficient, condensing water heater. Additionally, the pump horsepower was
dropped to 0.33 HP as one of the recirculation pumps is no longer required with the
new system. Domestic hot water demand was calculated using historical school
occupancy data and remained consistent hetween the baseline and proposed models.
The energy savings associated with this ECM are listed in Table 11 and are attributed to
the increased water heater efficiency, the elimination of the storage tank losses and the

reductfon in pump horsepower. Supplemental modellng results and information can be
found in Appendix "D".
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Table 11: ECM #3 Modeled Energy Savings

Energy Efficiency Measure #3 (100 Wing Domestic Hot Water Upgrade)
Bullding - 100 Wing DHW
Electric Electric Natural Gas Natural Gas Fuel Oll ol
Consumption Cost Consumption Cost Consumption Cost
{MMBTU per Yr) ($) (MMBTU per Yr) ($) {MMBTU per Yr} ($)
100 wing 3557.7 $141,768.00 44014 $53,697.00 © 00 $0.00
200 wing _ 1758.4 $70,067.00 2290.8 $27,948.00 0.0 $0.00
300 wing 27915 $111,233.00 1992.6 $24,309.00 0.0 $0.00
Admin Bidg 475.4 $18,944.00 84.6 $1,111.00 0.0 50.00
Greenhouse 215.9 $8,600.00 0.0 $0.00 575.3 $14,602.00
Gas Station 173.2 56,904.00 0.0 50,00 170.6 $4,329.00
Sub Total 89721 $357,516.00 8,769.4 $107,065.00 745.9 $18,931.00
Total 18,4874 $483,512.00 Savings 297.1 $3,763.00
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ECM #4 300 Wing Boller Upgrade:
Existing Equipment Description:

The two currently Installed and operating boilers in the 300 wing are sectional cast iron
bollers, originally 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 Mclaln have a input
of 4,691 MBH each and are specified to provide 3,770 MBH of heating capacity each.

Scope;

Decommission and remove the two current boilers. Replaced with two high efficiency
condensing boilers and controls with a minimum efficiency of B5%. This ECM will include
a boiler temperature reset based on outdoor air temperaturs. By varying the output

temperature of the heating water to more appropriately meet demand, greater savings
can be reallzed.

Additionally, the domestic hot water heating shall be removed from the boller

operations, with domestic service provided by a new hot water heating system to be
designed and Installed through other financing options.

£ Scope:

® Survey site and existing conditions
¢ Coordinate retrofit with Rod Grant DHW work

® Retro fit existing 300 wing cast Iron boilers with new high efficlency hot
water boilers.

* Prepare new boiler control sequence
Prepare written specifications
* Publicly 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 pre balance and post balancing specification
Provide support for commissioning




Energy 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 existing 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.

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 energy model for each bullding section on campus {e.g.: 100,
200, 300, admin, greenhouse, and gas station). Each space throughout the campus has
been extensively surveyed to provide an'accurate representation of the space. Factors
such as: oi:cppahcv, plug loads, equipment, roof Insulation, wall insulation, 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
hoursto produce an estimated value for electric, natural gas, and fuel ol 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

Energy Efficlency Measure #4 (300 Wing Boller Upgrade)

Building 300 Wing Boller Upgrade
Electric Electric Natural Gas Natural Gas Fuel Gil oil
Consumption Cost Consumption Cost Consumption Cost
{(MMBTU per Yr) {$) {MMBTU per Yr) 5} (MMBTU per Yr) {$)
100 wing 3557.7 §141,768.00 4401.4 §53,697.00 0.0 S0.00
200 wing _ 1758.4 570,067.00 2290.8 $27,948.00 0.0 $0.00
300 wing 2790.9 $111,212.00 1894.9 $23,118.00 0.0 $0.00
Admin Bldg 475.4 $18,944.00 84.6 $1,111.00 0.0 50.00
Greenhouse 2159 $8,600.00 0.0 $0.00 5753 §14,602.00
Gas Statlon 173.2 $6,904.00 0.0 50.00 170.6 54,329.00
Sub Total 8,971.5 5357,495.00 8,671.7 $105,874.00 745.9 $18,931.00
Total 18,389.1 $452,300.00 Savings 98.3 $1,212,00
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ECM #5 Fuel Oif to Natural Gas conversion:

Existi ment Descri _I 0:

Two buildings operated by the campus currently utilize heating oil. By removing the
outdated equipment and decommissioning the oll tanks, the school can realize
significant savings, as well as potentia) Issues related to severe fluctuations In ol prices,
delivery delays, and the environmental impact of oil storage and upkeep.

Outbuilding with Attached Greenhouses:

The existing boiler for the Greenhouse is a cast iron boiler feed from (2) 250 Gallon
above ground oll storage tanks located adjacent to the structure. The boiler was found
to be installed in 1973, which puts it 11 years beyond its design useful life. The de-rated
efficlency of this boiler Is estimated to be 60%, making it inefficlent for its current
service. In addition to the boiler replacement, a gas fired unit heatér in one of the
greenhouses will be replaced with a more efficient unit: The efficiency of the existing
gasfired unit heater was estimated to be approximately 65%. There are four existing
clrculator pumps assoclated with the boiler with 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 oll fired unit feed from an

250 gallon above ground ol storage tank. The unit’s efficiency is listed as 80%, which
has since been de-rated to 60% aver many years of use.

Outbuilding with Attached Greenhouses:

Boiler and fintube radiation
Manufacturer: Weil Mclain

Model: PI-584-W-F

Fuel: #2 Fuel Oll @ 6.5 gal/hr
Input/Output: 728/633 MBH
Pumping conflguration: Zone pumps
Bare element fintube

Gas Statlon:

Forced air furnace
Manufacture: York Shipley
Model: SDF-20-05HR

Fuel: #2 Fuel oil @ 1gph
Input/Output: 250/200 MBH
CFM: 2170-3080 cfm




Scope: _ :

Outbullding with Attached Greenhouses: i

Decommission and replace'the existing ol fired boiler and fuel delivery system with a
single condensing natural gas boiler and assoclated gas service. This boiler shall have an
efficiency of 96% and reuse four existing circulator pumps. The new gas fired unit
heater In the greenhouse shall have an efficiency of 93%.

Gas Station;

Decommission and replace the existing oil furnace and fuel delivery system with a 94%
efficlent natural gas furnace and associated gas service.

A/E Scope:

Survey site and existing conditions
Prepare specifications and scope in accordance with State & DEP
requirements for underground and above ground fuel oil storage tanks

e Contact local utility agency to coordinate the installation of a new gas service
if required

Prepare contract documents for boiler and air handler replacement
Prepare written specifications
Publicly bid the work

Constry ction 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 batancing specification
Provide support for commissioning

Enerpy Saving Calculagiog:

The savings estimated for this ECM was derived through the development of a detalled
energy model to refiect the baseline energy usage, physical building characteristics, and
operationa! parameters of the existing bullding. 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 consldered cumulatively, with the

compounded impact of the various ECMs considered. '




An energy model was assembled utilizing the Trane Trace software platform verslon
6.3.0. Due to the size of the facility, the energy 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 extensively surveyed to provide an accurate representation of the space. Factors
such as: occupancy, plug loads, equipment, roof insulation, wall insulation, 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
hours to produce an estimated value for electric, natural gas, and fuei olf use. The
energy savings associated with this ECM are listed In Table 13 Supplemental modeling
results and information can be found in Appendix “F”.

Table 13: ECM #5 Modeled Energy Savings

Energy Efficlency Measure #5 (Fuel Ol to Natural Gas Conversion)

Bullding Fuel Oil to Gas Converslon
Electric Electric Natural Gas Natural Gas Fuel Oil (o]}
Consumption Cost Consumption Cost Consumption Cost
{MMBTU per Yr) {8) {MMBTU per Yr) {$) {MMBTU per Yr) ($)
100 wing 3557.7 $141,768.00 4401.4 553,697.00 0.0 $0.00
200 wing 1758.4 570,067.00 2290.8 $27,948.00 00 50.00
300 wing 2790.9 $111,212.00 1894.9 $23,118.00 0.0 50.00
Admin Bldg 475.4 $18,944,00 84.6 $1,111.00 0.0 50.00
Greenhouse 196.7 $7,838.00 361.3 $5,165,00 0.0 $0.00
Gas Station 173.2 $6,904.00 108.9 $1,443.00 0.0 $0.00
Sub Total 8,952.3 $356,733.00 9,141.9 $112,482.00 0.0 50,00
Total Cost 18,094.2 $469,215,00 Savings 294.9 $13,085.00




ECM #6 HVAC Air and Hydronic System Re-Balance;
Scope:

This ECM would provide a means to verify proper operiting, efficlency, and space
comfort by the means of proper balancing of the air distribution and water system. Over
time, system flows change due to numerous variables such as changes in space usage,
increased Infiltration, drop in equipment operating efficiency, cleanliness, or changes to
the system. By verifying the correct design flows to all hot water devices and terminal
alr units, the system will run at optimum ievels and provide system efficiency and
effectiveness. Afull balancing of the air and water svsterns shall be performed on the
entire campus.

A/E Scope:

» Review existing drawings, survey site and existing conditions
Prepare specifications and scope in accordance with industry standards for
testing and balancing exIsting and new mechanical systems

e Publicly bid the work

Construction Scope:

e Submit testing and balancing accreditations for approval

* Coordinate balancing procedure with new and existing equipment
o Provide system pre balance and post balancing report for review
® Provide support for commissioning.

E Savin lculation:

The estimated savings through implementation of thls 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 ths.l costs. This information is
presented in Table 14.



Table 14: ECM #6 Energy Saving Calculation

ECM # 6 - HVAC System Alr/Water Rebalance

Description Units | Unit | UnitCost | Est.Cost | Est. AnnualSavings { Simple Payback
Estimated manhours - air, 256 | hrs | $11000 | $28,160
Estimated manhours-water | 192 | hrs | $110.00 | $21,120
Contingency 5.0%, 42,464
Estimated Total ECM Cost $51,744
Estimated Incentive Value ; '
Adjusted Estimated ECM Cost $51,744 $13,740 3.77yrs
Estimated Saft Costs 15% $7,762
Estimated ECM Projact Cost $59,506 4,33 yrs
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ECM #7 Retro-Commissioning of Building Energy System:

Scope:

This ECM would provide a means to verify pmper operating, efficiency, and space
comfort by the means of verifying proper operation of the existing and newly Installed
mechanical electrical and plumbing equipment. The RCx process further seeks to
identify equlpment deficiencies and operational issues that lead to decreased efficiency,
unnecessary energy usage, poorc:peratlonal methods, and maintenanca procedures.

To maintain building health and operational lntegrltv It is necessary to continue to run
efficiently and keep systems in prime working order. On average, owners can expect to
save $0.05 t0.$0.50 per square foot, or 16% of their energy costs as.a result 6f a RCx

program, as well as implementing a continuing commissioning program within thelr
building.

Scope:

Review existing drawings, survey site and existing conditions
* Prepare Specifications and scope in accordance with industry standards for

commissioning/Retro-commissioning, testing and balancing existing and new
mechanical, electrical and plumbing systems

e Publicly bid the work

Construction Scope:

Submit commission accreditations for approval
¢ Coordinate commissioning procedure with new and existing equipment
e Provide system commissioning reports for review

Energy Saving Calculation:

The estimated savings through implementation of this ECM is assessed based on past
experience with the implementation of such measures and the resulting savings and
efficiencles. Savings from this ECM are estimated at $12,000.00 per year. The costs
associated with Implementing this ECM are detalled In Table 15.




Table 15: ECM #7 Energy Saving Calculation

ECM # 7 - Retro-Commissioning
Description _ Units | Unit | Unit Cost | Est. Cost | Est. AnnualSavings | Simple Payback
Estimated Construction Cost | 241000 | SP $0.20 '$53,200
Contingency 5.0% $2,410
Estimated Total ECM Cost $55,610
Estimated incentive Value o
Adjusted Estimated ECM Cost $55,610 $12,000 4,63 yrs
Estimated Soft Costs ' 15% ' $7.592 '
Estimated ECM Project Cost $63,202 5.26 yrs




ECM #8 Plug Load Management:

Scope:

This ECM racommends the Installation of plug load controls on multiple pieces of
equipment throughout the building. Table 16 Identifies many options are available with
regards to Implementation of this ECM. After reviewing the plug load data throughout
the buildings, multiple locations for wireless plugs were recommended.

8.1: Vending Machlné Misers

Vending machines remain operational even when not in use 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 unaccupled hours, limiting 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 Wifi Enabled Plug Loads

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
wirelessly controlled plugs will result in a total cost of $31,199,00. Savings to be
realized from shutting down all units every night and on weekends would result ina
yearly savings of 51,369.00. The computer’s themselves will not be shut down to
avoid impacting IT upgrade and update schedules.

2. TV's: The building utilizes 132 TV's in many locations as teaching alds or for
presentation purposes. While not in use, these items still draw a significant amount
of power when combined over the year. Estimating a single plug for each
television, Investing in wirelessly controlied plugs will result in a total cost of
$10,268.00. Savings to be realized from shutting down all units every night and on
weekends would result in a yearly savings of $1,223.00.

A/E Scope:

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

Obtain approved shop drawings
Coardinate installation with new and existing equipment
Provide system, start-up, testing and training

Provide support for commissioning

Energy Saving 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
results are summarized in Table 17.

Table 16: Identified Plug Loads by building section

identified Piug Loads by Building Saction

Plug Load

Identified Plug Loads 100Wing | 200Wing | 300Wing | Other Totals Management?
CPU's 242 13 120 18 393 No
Neoware CPU 105 0 70 0 175 No
Monitors 243 0 iis 19 380 Yes
CPU + Monitor 30 13 58 0 0 Yes (Monitors Only)
Coplers 6 2 4 9 21 No
TVs 53 7 70 2 132 Yes
Fax Machine 5 1 2 0 B No
Printer 40 5 51 5 101 No
Microwave 15 2 9 4 30 No
Minl-Fridge 16 6 6 1 29 No
Projector 11 3 10 0 24 No
Smart Board 9 0 6 0 15 No
Coffee Makers 5 ] 6 4 15 No
Refrigerator 4 2 5 2 13 No
Vending Machine - Ref 3 0 1 0 4 Yes
Vending Machine - Non Ref 1 0 0 0. i No
Water Fountain 6 0 4 o 10 No
Water Cooler 1 o 2 1 4 No
Freezers 7 0 0 0 7 No
lce Machine 1 0 1 1 3 No
Total 803 54 543 66 1466 '
Estimated Plug Load Management items 617

32




Table 17: ECM #8 Energy Saving Calculation

ECM # 8 - Plug Load Management
Est. Est. Annual Simpla
Description Units | Location | Unit Cost Cost Savings bach
8.1 - Vending Misers: Est,
Construction Cost 4 unit $250.00 | $3,295 $843
8.2.1 - Computers/Monitors: Est. . .
Construction Cost 481 unit $60.00 | $31,199 | -5$1,223
8.2.2-TV's: Est. Construction Cost | 132 unit $60.00 | 510,268 | $1,369
Contingency 40% | $1,790
Estimated Total ECM Cost _ $46,552
Estimated Jncentive Value
Adjusted Estimated ECM Cost : : $46,552 | 53,435 13.6 yrs
Estimated Soft Costs 15% $6,983 :
Estimated ECM Project Cost $53,535 15.6 yrs
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ECM #9 Transformer Upgrades:

Scope:

While transformers handle the distribution and alteration of electrical voltage
throughout the building, lower efficiency models can result in significant amount of
wasted energy each year while 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
Powersmiths™, a supplier of high efficiency bullding load transformers. Of the 42
transformers reviewed, three are eligible for upgrade to Powersmiths™ e-saver model
transformers, which significantly reduce energy loss during operations.

® Survey site and existing conditions
* Prepare contract documents

® Prepare written specifications

e Publicly 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 Saving Calculation:

The estimated savings through implementation of this ECM was assessed based on
replanement of eligible transformers as noted above, Estimated savings are shown in
Table 18 below. For the full Powersmiths™ energy savings report please refer to
Appendix “K”,
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Table 18: ECM #9 Energy Saving Calculation

ECM # 9 - Replace Transformars

Description | Units | Unit | Unit Cost | Est. Cost | Est. Annual Savings | Simple Payback
Estimated Construction Cost 3 | unit | §7,000.00 | $27,350
" Contingency ' 40% | . 51.050
Estimated Total ECM Cost ' $28,400°
Estimated. Incentlve Value ; & ;
Adjusted Estimated ECM Cost $28,400 $3,729 7.61yrs
Estimated Soft Costs 15%. $3,308
Estimated ECM Project Cost $31,708. BSyrs




ECM #10 LED Lighting Upgrades:
Scope:

Replacement of the existing fixtures with new LED fixtures for the areas illustrated in
Table 19 below. The new energy efﬂclent, LED fixtures will provide adequate Iightlng and
will save the Owner on electrical costs due to tfie better performance of the ﬁxture In
addition to furictional cost savings, the fixture replacement will also provide operational
cost nv!ngs. The operational cost savings will be realized through the reduction in
ballast/lamp replacements. The expected lamp life of an LED fixture (approxlmntely
50,000 barn-fiours) In comparison to the existing T8 and other lamps (approximately
20,0'00 and 30,000 burn-hours) will require the Owner to make fewer replacements per
year. This savings was assessed based on the assumption that existing light bulbs would

require one bulb change at some point during the next 15 years where would not be
required for LEDs,

LED lighting technology also extends to exterior lighting appllications. In this case, the
typical 250 watt high pressure sodium parking lot area fixture, with poor light quality
and color rendering index, would be replaced with an LED fixture running at 109 watts,
with much greater light quality.

AJE Scope:

Survey site and existing conditions

Prepare contract documents demonstrating area that lighting fixture will be
replaced

* Prepare written speclﬁcat!ons
o Publicly bid the work

Con on Sco

Obtain approved shop drawings

Removal of existing light fixtures

Installation of new LED light fixtures

Provide system, start-up, testing and training.
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Energy Saving Calculation;

The estimated savings through implementation of this ECM was assessed directly by
comparison of proposed LED wattage and energy use as compared to current fixture
energy use. Additionally, costs were reduced by the allocation of (1) anticipated
incentives avallable through the NJ Smart Start program‘and {2) reduced maintenance
costs associated with the elimination ofa Iamping change for each fixture during the

modeled 15 year period. The energy savlngs and costs associated with this ECM are
summarized in Table 20 belnw.

37



Table 19: Lighting Fixture Upgrades

e

Other Miin Bldg Lighting
= \ ; Est. Costs

Dasatption Fixtures | L3mes [lam | Bxg | Exg | Prop | Wrsof | Exg | Prop | ‘Annual | wl Simple

‘ /it | ps | SF | W/SF | W/SF | Oper | xwh | kwh | Savings Contingency | P2Yback
117 - Classroom 117 13 2 | 26 | 716 | 2193 | 0835 | 2600 | 4082 | 1554 | sa42 $4,095 | 9.26yms
119 - Classroom 119 b 3 | 51 | 2123 {0769 | 0368 | 2600 | 4245 | 2031 | samr $5,355 | 13.85yrs
1194 - Band Raom e 3 | 35| 700 | 1646|0789 | 2600 | 2096 | 1435 | 273 $3,780 | 13.85yrs
131 - Classroom 131 50 3 | 150 | 1614 | 2974 | 1425 | 2500 | 12480 | 5980 | 43,137 $15,750 | 13.85yrs
137 - Classroom 137 a7 3 111 | 1334 | 2663 | L.276 | 2600 | 9236 | 4426 5841 $11,655 | 13.85yrs
138 - Classroom 138 ] 3 144 | 1475 | 3.124 | 1.497 | 2600 | 12981 | 5741 | $1,091 $15,120 | 13.85yrs
139 - Classroom 139 64 3 | 192 | 2080 | 2954 | 1425 | 2600 | 15975 | 7652 | s1.455 $20,160 | 13.85yrs
150- Classroom 150 9 3 27 | 748 | 1161 | 0556 | 2600 | 2246 | 1076 5205 $2,835 | 13.85yrs
151 - Cladsroom 151 9 3 27 | 748 | 1155|0553 | 2600 | 2246 | 1075 | 5208 $2,835 | 1385 yrs
*152 - Classroom 152 g 3 27 | 728 | 1187 | 0569 | 2600 | 2247 | 1077 $205 $2,835 | 13.85yrs
153 - Classroom 153 ) 3 27 | 752 | 1349 | 0551 | 2600 | 2247 | 1077 | s205 $2,835 | 13.85yrs
154 - Classroom 154 4 3 12 | 387 |0992{ 0475 | 2600 | 998 | 478 $91 $1,260 | 13.85yrs
155 - Classroom 155 12 3 36 | 1174 | 0961 | 0470 | 2600 | 2094 | 1435 | 273 $3,780 | 1388 yrs
156 - Classroom 156 12 3 36 | 1204 | 0.957 | 0.458 | 2600 | 2996 | 1434 | 4273 $3,780 | 13.85yrs
157 - Classroom 157 12 3 36 | 2189 | 0.959 | 0464 { 2600 | 2096 | 1434 | $273 $3,780 | 13.85yrs
158 - Classroom 158 12 3 36 | 1212 | 0,550 | 0.455 | 2600 | 2994 | 1434 $273 $3,780 | 13.85yrs
167 - Classroom 167 12 3 36 | 1254 | 0919 | 0440 | 2600 | 2996 | 1435 273 $3,780 | 13.85yrs
176 - Classroom 176 g 3 27 | 795 | 1087 0521 | 2600 | 2247 | 1077 | 205 $2,835 | 13.85yrs
178 - Classroom 178 9 3 27 | 795 | 1087 | 0521 | 2600 | 2247 | 1077 | 208 $2,835 | 13.85yrs
186 - Classroom 186 6 3 18 | 671 | 0.858 | 0.411 | 2600 | 1497 | 717 $136 $1,890 | 13.85yrs
203 - Classroom 203 12 3 36 | 720 | 1514 (0703 | 2600 | 2834 | 1316 | 5285 $3,780 | 13.85yrs
204 - Classroom 204 12 3 36 | 715 | 1611 | Q772 | 2600 | 2995 | 1435 | s$273 $3,780 | 13.85yrs
216 - Garage Bay 15 4 60 | 1708 | 0.837 [ 0.269 | 2600 | 4161 | 1195 | $518 $4,725 | 9.11yrs
230- Aux. Gym 12 1 12 | 3565 | 1346 | 0.663 | 3600 | 17275 | 8509 | $1,539 $3,780 | 246yn
230A - Aux. Gym Stage 14 1 14 | 937 |2.408 | 0.491 | 3600 | 8123 | 1656 | $11m $4410 | 39yrs
318 - Classroom 318 8 3 24 | 87 |0.886 | 0.424 | 2600 | 1997 | 956 $182 $2,520 | 13.85yrs
319 - Classroom 319 8 3 24 | 878 | 0875 | 0419 | 2600 | 1997 | 956 $182 $2,520 | 13.85yrs
320 - Classroom 320 8 3 24 | 916 |0.838 | 0.402 { 2600 | 1996 | 857 $182 $2,520 | 13.85yrs
321 - Classroom 321 8 3 24 | 851 | 0862|0413 | 2600 | 1957 | 957 $182 $2,520 | 13.85yrs
323 - Classroom 323 16 3 48 | 800 | 1520 | 0.520| 2600 | 3994 | 1914 | $364 $5,040 | 13.85y1s
325 - Classroom 325 a7 2 | 84 | 247 | 1164 | 0.706 | 2600 | 7483 |asa5 | $518|  $14,80s | 871yms
329E- Classroom 329 Studio | 24 i 24 | 329 | 4377|2796 | 2600 | 3744 | 2382 | 238 $7,560 | 3197 ys
331 - Classroom 33% 42 2 84 | 2446 | 1.099 | 0677 | 2600 | 6989 | 4305 | %469 $13,230 | 28,19 yrs
Yotal sop | ;| 158|308 s14480 |  $186,165 | 1286yrs
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Sitm and Exterior Lighting

P
ouctn | o | s | S | | e || e | B | 2 | e | o
1 - Pole MTD Spot 4 250 1000 109 436 3500 3500 1526 $314 $4,085 | 13.05yrs
2 - shoebox 2 250 5250 109 | 2283 | 3500 | 18375 | BOi2 | $1.64B|  $21439 | 13.05vs
3A - Wall Mounted, Ext. Light s 150 5250 36 1260 3500 18375 4410 | $2,220 §35,831 | 16.14y1s
44, - Canopy Lights Surfaca 5 150 750 36 180 3500 2625 £317 45,119 | 16.14yns
Total ' €5 $4,499 $66,544 | 14.79yrs

Estimétﬂ Savings from Lamp Changes (material and labor) if ECM is implemented

Type Est, Hours/bulb

LED- ° 50,000
T8 30,600
Estimated Average Bulb Years-to-Change
Operating Hours/Day 10
Operating Days/Week 5
Operating Hours/Year 2600
Estimated Life Spans (hrs} 30,000
Estimated Years to Bulb Change 115
Bulb Changes/15 Years 1
Estimated Cost/Bulb Change

Labar Hours/Bulb Change 0.2
Avg. Hourly Rate $60.00
Estimated Cost/Buib Change $12,00
Estimated Material Cost/Change $7.00
Total Estimated Cost/Changa $19.00
ECM 110 Number of Fixtures 1,712
Estimated Savings $3ys528




Table 20: ECM #10 Energy Saving Calculation

ECM # 10 - LED Lighting Upgrades

Description Units | Unit | Unit Cost | Est, Cost | Est. Annual Savings | Simple Payback
Exterior Fixture Replacement 65 | fixture | $575.00 | $63,375 $7,456
Interior Fixture Replacement | 612 | fixture | $300.00 | $183,600 $23,552
Contingency 5.0% | $12,349
-Estimated Total ECM Cost $259,324
Estimated Malntenance Savings $32,528
Estimated Incentive Valua $12,620
Adjusted Estimated ECM Cost $214,176 $31,008 6.91 yrs
Estimated Soft Costs 15% $32,126
Estimated ECM Projact Cost $246,302 7.94 yrs
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Vil. Design, Commissioning, Maintenance & Risk
Design & Commissioning:

The various ECMs and thelr 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 energy and comply with State and local building codes. Spiezle
Architectural Group and Partner Engineering and Science Inc. are prepared to provide
professional archltectural and engineering services to assemble a publicly bid set of
construction documents as well as provide bidding and construction administration
support during the Implementation of the selected ECMs.

Additionally the services of a commissioning agent should also be enlisted to provide
commissioning services. The use of a licensed professional engineer with
commissioning experiem:a Is recommended as it will aid in providing 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

Energy Conservation Measures

ECM # ECM Description C""'"':;’:"""
ECM#L DDC Controls Upgrade Yes
ECM#2 Variable Speed Pumping Yes
ECM#3 100 Wing Domestic Hot Water Upgrade Yes
ECM#4 300 Wing Boiler Upgrade Yes
ECMI#5 Fuel oil to Natural Gas Conversion Yes
ECM#6 HVAC Air/Water Rebalance No
ECM#7 .Retro Commissioning Yes
ECM#8 Plug Load Management No
ECM#9 Transformer Replacement No
ECM#10 LED Light Upgrades ' Yes

Maintepance:
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 malntenance and review the following:
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e Operatlonal Commissioning Report: The district should note the various
temperature set points damper pasitions and occupied/un-occupled
schedules outlined in the report. These control points should be added to the
schools regular maintenance program to ensure the estimated energy
savings assoclated with each ECM are realized.

¢ Operation and Maintenance Manual: On project closeout the District 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 regarding to the replacement of
several pleces of equipment that are near or have exceed thelr useful service life,
associated maintenance cost are foreseen to be iess costly than the current cost, saving
the District additional monies.

Risks:

The Districts pursuit of a “Do-it-Yourself” ESIP process introduces a few risks, One of
these [s a situation where the projected energy savings of an ECM is not realized and
causes the district to utilize budget dollars in lieu of the funds saved by the energy
savings measure. The “Do-it-Yourself approach allows the required measurement and
verification (M&V) 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 the “Do-It-Yourself” approach the
capital saved can act as an insurance policy to offset any anomalies In energy savings
encountered throughout the life of the project. Having worked closely with the Districts
Facllity manager during the audit process it Is our opinion the District has a
comprehensive mainténance plan. Implementation of the commissioning process
coupled with the current maintenance plan we do not recommend the District to
undertake the cost associated with an M&V plan. An additional risk is the cost
assoclated with natural gas. The two year average cost of natural gas has been
$1.26/Therm. The fluctuation in natural gas prices over the 15 year life of the EISP can
have an impact on the amount of savings seen with gas fired equipment however when
compared to the historical cost of fuel oll, these fluctuations should have little impact on
the amount of savings realized by the ol to gas conversion portions of the ESIP. The
installation of the various energy efficlency measures will provide the District with
newer more efficient equipment ta replace the facilities existing equipment that s at
the end of Its useful service life therefore reducing the risk of capital replacement
project cost. '
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Viii. PIM Demand Response and Curtailable Service

PJM, the regional transmission organization oversees the electricity grid in many of the
Mid-Atlantic States Including New Jersey. PJM offers a variety of demand response and
curtailable service programs to end users on the grid that provide the opportunity to
generate revenue by participating in the program(s) offered. Some of the most common
programs offered are the Emergency Load Response Program, Economic Load Response
Program and Synchronized Reseérves Market. The emergency load response program Is
structured to allow the end user the abiiity to receive financlal incentives at time when
there are emergencies on the power grid.

The Districts current electricity transmission provider Atlantic City Electric Is listed as a
participating member in the demand response program but the districts third party
electricity provider Energy Sol Is not affiliated with the program. It is not recommended
the District switch third party providers for participation in the program at this time. As
the facilities hours of operation are varying and scheduled reductions in consumption
could Impact class and [ab schedules.



iX. ESIP Cash Flow Summary

The financing for 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 iife.

For this project a 4.00% interest rate was utliized 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.




X. Greenhouse Gas Emisslons Summary

Greenhouse gas reductions associated with the ESIP program were calculated based on
several standards obtalned from external sources. According to the Environmental
Protection Agency’s (EPAs) eGrid, 9 Edition, Version 1.0, Year 2010 GHG Annual Output
Emission Rates, approximately 1562.72 pounds of COzare produced for every MWh of
electricity in the RFC East subregion (which includes New Jersey). Similarly, the EPA’s
website states that 11.689 pounds of CO; are created for every Therm of natural gas
consumed. Lastly, the U.S. Energy Information Administration lists the rate of CO2

generation assoclated with the burning fuel oll at 16.13 pounds per Therm.

The conversion factors listed above were used In conjunction with the estimated
electricity, natural gas and fuel oll savings associated with the ESIP program in order to
determine potential greenhouse gas emission reductions. As evidenced by Table 22
below, a total of 1,351,731 pounds of CO; can be prevented from entering the
atnio'sphere each year by adopting the ESIP program. For additional information
regarding this calculation, refer to Appendix “J”.

Table 22: Greenhouse Gas Emissions Reduction

Greanhouse Gas Emissions Reduction
Electric Natural Gas Fuel Oll
Energy Conservation Measure (ECM} Consumption Consumption Consumption
{kWh per¥r) {Therms perYr) (Therms per Yr)

Baseline - Historic Energy Consumption 2,742,798 117,074 8,213
Proposed - Energy Cansumption ARer Applying ECMs 2,155,207 91,419 0
Net Energy Savings 587,552 25,655 8,213
Greenhouse Gas Emisslons Reduction (ibs of CO3) 918,406 299,881 133,443
Total Greenhouse Gas Emissions Reduction (lbs of CO;) 135,731 ‘




Attachment 4. Letter of Suppost CMCM Special Services School

CAPE MAY CO
pasiiRAs, MkEoiEL SPECIAL SERVICES SCHOOL DISTRICT AR
Superintendent of Schools 4 Moore Road, DN 704 Principal, CMC High School
Ext, 2200 Cape May Court House, New Jersey 08210 Principal, Occan Academy
KATHLEEN M. ALLEN (609) 465-2720 « Fax (609) 465-8220 Principal, COMPACT
S Ext. 8800
School Business Administrator
Board Secretary
Ext.2213 LORI VILARY
JONATHAN PRICE Asgistam Priticipd
Dircctor of Relatcd Services Ext, 500
Ext. 4400
RECEIVED
MAR 20 2017
March 15, 2017 CMCMUA
To Whom It May Concern:

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 cyahara@ cmcspecialservices.org or by telephone at 609-465-2720
extension 7760.

Sincerely,

Barbara J. Makoski
Superintendent

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

q
cc- g_\{ i‘ www.cmcspecialservices.org
Rl Located at 148 Crest Haven Road, Cape May Court House, New Jersey 08210

We are an equal opportunity employer



CAPE MAY COUNTY SCHOOLS FOR SPECIAL SERVICES
Ocean Academy * Cape May County High School * Cape Educational COMPACT

INTEROFFICE MEMORANDUM

TO:

Bradley Rosenthal :

FROM: Barbara Makoski
SUBJECT: CMCMUA Support Letter
DATE: March 15, 2017

The information you requested is as follows:

Annual Natural Gas usage - 94,899 Therms.
Annual Electrical usage = 1,701,300 kWh.
Peak Electrical Demand - 624 kW.

Square Feotage - 176,000.

No large significant conservation purchases

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




Attachment 5. Letter of Support NJ Army National Guard

State of Netw Jersep
DEPARTMENT OF MILITARY AND VETERANS AFFAIRS
PosT OFFICE BOX 340
TRENTON, NEW JERSEY 08625-0340

w

MICHAEL L. CUNNIFF
Brigadier Generul
The Adjuiant General

NJARNG-CFM 9 March 2017

ClRIS CHRISTIE
Gevernor
Commander-in-Chief

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

SUBJECT: Microgrid 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.

2. 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 HQ'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 @ Michael.A.Lyons5.mil@mail.mil or 609-847-5441.

LYONS.MICHAELAN Liowswia wmeow muioes

D% catrd, 00l 3 Lovimere ousDel

TI"'ONY.1 028320902 l.:::'n.ﬂ:;m:lll ANTHONY HJR12080)

Dute JV70109 V140 Q0 OF O

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



BOARD of CHOSEN FREEHOLDERS

COUNTY of CarE MAy
Attachment 6. Letter of Support CMC 4 Mavre Rosd
Cape May Court House, Nl 08210-1654
(6UIHGS-T063  Fav: 465-618Y
GERALD M. THORNTON, Director Webnite: www,cupemaycountygas.nel WiLL MOREY
Adwminisiration, Plonning, Economic Developinent,
Revenue & Finance,

Edncetion, and Enginecring
Emerpency Manapemens

JEFFREY L. PIFRSON
Health and
Human Services

LEONARD C, DESIDERIO
VICE-INRECTOR
Public Offices,

Public Safety Elizubeth Bozzelli

Clerk of the Boartf
E. Manie HaYES

Consumer \[fnirs,
Tourivm usid Public tyformuasion,
Trunspariotion

22 March 2017

RE: TC DER Microgrid Feastbility Study Letter of Support
Dear New Jersey Board of Public Utilities (NJBPU).

The Cape May County Municipal Utilities Authority (CMCMUA) owns and operates the Seven Mile Middle
Wastewater Treatment Facility (WTF) located at the north end of the Crest Haven Complex in Cape May Court
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 Report, designates
this WTF as the anchor in Town Center CM 1. 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 / natural gas fueled Combined Heat and Power power plant at or near

the WTF that would supply electrical and thermal energy 10 the WTF and several other government

buildings in the Crest Haven Complex considered to be critical infrastructure; and,

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.

1A

The County of Cape May supports the CMCMUA application for 8 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 effort will be Ann Marie Mc Mahon. Director of Facilities and
Services who can be reached at annmarie.mcmahen{@co.cape-may.nj.us or by telephone at 609-465-1291.

Very Truly Yours,

ﬁl/[ { ,égr-,@i’

Gerald M. Thomton, Freeholder Director

Ce, Elizabeth Bozelli, Clerk of the Board
Michael Laffey, Director of Operations
Ann Marie Mc Mahon, Director of Facilities and Services



Attachment 7. Preliminary Gas and Energy Production Estimate
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From: "Chianelli, Julian” <jchianelli@hazenandsawyer.com>

To: Joshua Palombo <palomboj@cmcmua.com>

Cc: "Bottin, Mark" <MBottin@hazenandsawyer.com>

Bec:

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 | Hazen and Sawyer

333 Thornall Street, 3rd Floor, Suite 3B, Edison, NJ 08837
732 491-2813 (direct) | 908 285-7929 (cell)
jchianelli@hazenandsawyer.com | hazenandsawyer.com



Attachment 8. 2010 Cape May County CHP Study

Concord Engineering Group, Inc. C

520 BURNT MILL ROAD
YVOORBEES, NEW JERSEY 08043
PHONE: (856) 427-0200

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,

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 instailing 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 and 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 determined that two separate alternative options could be considered.

The first 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

Cape May Country Facilities and Services Page 1
Revised Combined Heat and Power Opinion July 31, 2010



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 CEG 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 CEG 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
HVAC system modifications which were not included in the study.

In addition, the 2003 CEG Energy Study recommended the installation of diesel
emergency generators in critical buildings where power is required at all times to 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 Consumption and Cost

As expected the cost of energy has 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
(per therm) (per KWhr)
2005 Unit Price $1.14382 $0.14905
Total Cost $650,354 $1,260,936
2006 UnitPrice  $1.52168 $0.16293
Total Cost  $335,444 $1,449,733
2007 Unit Price $1.68452 $0.15773
Total Cost  $519,080 $1,652,527
2008 UnitPrice  $1.58056 $0.16875
Cape May Country Facilities and Services Page 2
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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 central facility
buildings (large loads) had the following electrical consumption and average cost:

Maximum Demand 3,071 KW
Average Load 1,571 KW
Average Unit Cost $0.1371 per KWhr

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 will 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 installation, the engine exhaust heat can be used to
generate chilled water in an absorption chiller configuration,

As stated above the cost of electricity for the major loads was about $0.1371/KWhr 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 $0.15/KWhr
has been used. It may be possible to take credit for demand charge savings and obtain
additional project income from the PJM 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 plant.

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 then 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 being 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 thermal) from a single fuel source. The standard CHP
system is comprised of a prime mover (reciprocating engine or turbine generator) and a
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heat 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 steam 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 much higher than the traditional utility grid generation with simple
cycle generators (25% to 45%) and combined cycle power plants (50% 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 thermal
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 thermal load profiles first and then
review the electrical profiles.

CHP Opportunity Analysis

The normal CHP heat/electrical “rule of thumb” relationship between non-supplementary
fired heat recovery and electrical generation is 4 to 6 MMbtwhr 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 thermal
load is low compared to the electrical average load for the CMC campus. Due to the
mismatch of thermal and electrical loads, a CHP configuration 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 thermal loads 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
MMBtu/hr 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 thermal loads 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 boilers, 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 muitiple 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 instaliation 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 lifecycle 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.

In 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, which requires regular operator attendance, in one location and potentially
locating the balance of plant, unfired, 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) CHP grant. The
potential of additional demand response income and the utilization 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 thermal exhaust heat utilization, and any local
utility costs imposed for equipment upgrades to participate in these programs.

The BPU CHP grant program had 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 $450/KW
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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 and/or 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

81,833,000

$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%

$0.15 per KWhr
92%

75%

%

2%

Based on the examined configuration, and the assumptions above, the CHP proforma

should be expected to be as follows:

Average Electrical Gen
Average Heat Recovery

Average Heat Rate (HHV)

Annual Electrical Generated
Annual Thermal Generated

Offset Electrical Cost
Offset Thermal Cost
Total Annual Offset

CHP Fuel Consumption

Cape May Country Facilities and Services
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1,428 KW
2,163 MBtwhr
. 9,456 Btw/KWhr

11,278,367 KWhr
17,428,286 MBtu

$1,583,483
$209,139
$1,792,622

$910,858
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CHP Maintenance $169,176

Total CHP Annual Cost $1,080,034
Annual Savings $712,588
Simple Payback 9.89

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

Initial Capital Cost $7,051,000

¢ ,
NI BPU Grant ($450/K'W installed) ($642,000) Bex 3 e A dees
One Time Demand Response Payment ($120,000) & Yait ’ &
New Equipment Offset (boilers & chillers) [ (8678200) - ‘*f{j" reduvee e ‘;

s ‘
Net Capital Cost $5,611,000 ¢ new P lan
Simple Payback 7.78 years a
Project Schedule

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 design/bid/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 August 30, 2010
Engineering Start August 30, 2010
Air Permit Submission November 19, 2010
Order Power Island Equipment February 4, 2011
Start Construction June 20, 2011
Deliver Equipment January 6, 2012
Project Complete August 24, 2012

This schedule is based upon the immediate start of engineering with a final project Go/No
Go decision by December 31, 2010.

Conclusions and Recommendations

The CHP system appears to have a reasonable simpie payback, based upon the
configuration assumptions noted above. Any additional waste heat thermai 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 thermal 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 detail 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% 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.

As 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 cornments, please do not hesitate to call us at 802-999-6062.
Sincerely,

CONCORD ENGINEERING GROUP, INC.

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

ce M.Fischette, CEG
T.Iannuzzi, CEG
File

encl Draft Schedule (2 pages)
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Table 1: List of Major Buildings to be Connected to the Crest Haven Microgrid and their Related Energy Use.

Annual KW 2016] ww 2018 Annual 2016 - Thermal Load [Google Earth, Straight Line B
Facility Elactric Load |Paak Demand|Nat. Gas Therms [Propane Gals.| Oil Gals. | Square Footags | Distance from WTF {miles) [FEMA C: y|Previcusly i d Energy Efficiency Measurea?
CMCMUA Seven Mile / Middle Wastewater Treatment
Faciity (WTF) and Wastewalsr Re-Use Water Supply
Syslem {Fire Hydrants and olher Nan-Potable Waler Uses) 3 184,125 808 3040) o [ 135,000 of m Hogh Etficiency Vanable Speed Pump Mators,
CMCMUA Crest Haven Waslewater Pump Siation 42329 35 ol 0 0 250 0| 1l High Efficiency Varisble Speed Pump Molors
Cape May County Proseculor's Office / Crime Lab 225 075 266 12,182 0 0 41,168 0.15) v
Cape May County Sheriff's K9 60 745| 126 2.099| a [ 3.487 0.98] W
Cape May County Comectional Cenler 18969 a7 26,145 0 ] 46 872) 0.83 {1}
Cape May Counly Police and Fire Academies 49,829 232/ 8.118 o of 4482 0.44 W
Cape May County Admenisiralion Building 3836 5 18639 [ 0 65634 075 T LED kightng, Eﬂﬂmm“&:".“:mf
Cape May Counly Heallh Dep t 5.6852 17 17.415 0 0 31,229 0.69 1] shnson Controls Matasys Building M "
Cape May Counly Crest Haven Nursing and Rehabiilation System
Cenler 73.092 18 3273 0 0 95,689 0.58 ]
Cape May County Faalities & Services Warehouse 45148 173 18 494 [} 0 10,000 0.15 w
Cape May County Fadilities & Sernvices Maintenance Shop 41.804 160 5578 0 [ 1,500 0.67 v
Cape May Counly Bridge Commission 19,295 12 2819 0 0 3427 0.55 m
Cape May Counly Spedal Services School 1.701.300 824 94,899 0 0| 176,000 0.58 (1]
Cape May County Technical High School 2,784,225 832 1,714,285 o] 5577 249.800 0.41 [ Energy S Plan induded in Applicabon
T5 Lighting. LED Exterior Lighting. New Rool, Windows
New Jersey National Guard Armaory 90,822 38 4,389 65| 8.448) 32,052 0.95 v and Doors. Smart elecinc meters.
| Total 8,366,248 3,390 1,829,353 os| 14,025 995,568 |
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State of New Fersey

BOARD OF PUBLIC UTILITIES
44 SO. CLINTON AVENUE
THIRD FLOOR, SUITE 314 - P.O. BOX 350

TRENTON, NEW JERSEY 08625-0350
CHRIS CHRISTIE RICHARD 8. MROZ
GOVERNOR PRESIDENT
TEL. (609) 777-3310
KIM GUADAGNO FAX: (609)292-2264
LT. GOVERNOR
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:

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 feasibility 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.

As 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.

Singerely

Michael Win
SeniorPolicy Advisor



Jaseph V. Rlzzuto, Exccutive Director George WV, Betts. Chalrman

Richard Rizey. Viee Chairman
\riiliam G. Burns. Jr.

Patricla A. Callinan

Carl H. Groon

Carot A. Heenan

Carol L. Saduk
Cape Moy County Municipal Unlmes Authority
Oflyrz 25 2107 e L LR L)
Telepmone 2031 245 W TG jT:-ﬂ s -i-"vf‘; J-',‘ Qs

Somemud com gl it omemun com
April 26, 1017
Michael Winka, Senior Policy Advisor SENT VIA EMAIL
New Jersey Board of Public Utilities
TCDERmicrogrid@bpu.nj.gov

RE: Advanced Microgrid 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 Microgrid Program Feasibility Study Grant, the
Cape May County Municipal Utilittles 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 reiterates 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 consuiting firm capable of acting
as a single prime investigator for all aspects of the project.

Chief Englneer’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 Scurce and Generation Melhods Alternalives Study (including a review of

effects on the Distribution Companies and operational impacts to project partners) 90,900

18) Economic Analysis of Altematives $36,000
7) Coordination With Project Partners $30,000
) Project Partner Meetings $12,000

TOTAL: $243,000

1of 2



CMCMUA Project Management Estimated Costs

|Procurement $13,921
1) Calculation of Power Demand $£2,210
2) Energy Distribution Infrastructure Assessment and Recommendations $7,637
3) Energy Sale Feasibility Study $1,477
4) Generation Site Assessment $2,009
5) Energy Source and Generation Methods Altematives Study (including a review of
effects on the Distribution Companies and operational impacts to project partners) $12,327
6) Economic Analysis of Altematives $2,954
7) Coordination With Project Partners $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, .

Brad Rosenthal
Executive Assistant

Cc via email: Joseph Rizzuto, Executiva Diractor
Thomas LaRocco, Chief Engineer, Deputy Direclor
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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 te
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: '

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.

i. 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 data in this section and the full report should be provided through metered data were available but may also be
provided through simulated data from models such as Energy Plus. If the data is simulated the specific software and model
should be identified and available.



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.

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

iil. 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.



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, sustainability including avoided environmental impacts such as
air emissions, water usage, wastewater discharges, land use and waste generation,
affordability 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.

* This valuation should follow the Grid Services and Technologies Valuation Framework developed by the USDOE in their
Grid Modemization [nitiative.
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MEMORANDUM OF UNDERSTANDING
BETWEEN AND AMONG
THE NEW JERSEY BOARD OF PUBLIC UTILITIES,
AND
CAPE MAY COUNTY MUCICPAL UTILITIES AUTORITY

THIS MEMORANDUM OF UNDERSTANDING (“MOU™), is made this day of

, 2017, by and between The CAPE MAY COUNTY MUNICIPAL UTILITIES
AU’I‘ORITY (“Recipient”) and The NEW JERSEY BOARD OF PUBLIC UTILITIES
(“BPU” in general or “Board” when referring to Board of Commissioners) (collectively the
“Parties”) setting forth the roles and responsibilities of the Parties in connection with the Town
Center Distributed Energy Resource (TCDER) Microgrid Feasibility Study Incentive Program
(“Program™).!

WHEREAS, the BPU is charged with the authority to ensure that safe, adequate,
and proper utility services are provided at reasonable, non-discriminatory rates to all members of
the public who desire such services and to develop and regulate a competitive, ecconomically cost
effective energy policy that promotes responsible growth and clean renewable encrgy sources
while maintaining a high quality of life in New Jersey; and

WHEREAS, as set forth in N.J.S.A. 48:2-13, BPU is responsible for regulatory
oversight of all necessary services for transmission and distribution of electricity and natural gas
including but not limited to safety, reliability, metering, meter reading and billing; and

WHEREAS, the BPU is chair of the Energy Master Plan Committee and is
responsible for the preparation, adoption and revisions of the Energy Master Plan (EMP)
regarding the production, distribution, and conservation of energy in this State; and

WHEREAS, the BPU 2015 Energy Master Plan Update (EMP Updatc)
established a new overarching goal to “Improve Energy Infrastructure Resiliency & Emergency
Preparedness and Response” in response to scveral extreme weather events that left many people

and businesses without power for extended periods of time. One “Plan for Action™ policy

' Acronyms related to this program are referred to herein are as follows: Town Center (TC); Disributed Energy
Resource (DER):
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recommendation included in the EMP Update is to “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

WHEREAS, specifically, this new policy recommends that:
“The State [of New Jersey] should continue its work with the [United States Department of
Energy], the utilitics, local and state governments and other strategic partners to identify, design
and implement Town Center DER microgrids to power critical facilities and scrvices across the
State.”; and

WHEREAS, The Board approved the FY17 Clean Energy Program Budget
which cstablished as part of the Office of Clean Energy Distributed Resources Program, the
Town Center DER Microgrid Program and budget.; and

WHEREAS, The BPU staff has, under the direction and approval of the Board,
issued a full report and recommendations regarding the utilization of TCDER Microgrids and
subsequently issued an application for this Program; and

WHEREAS, the Recipients who are Parties to this MOU frecly and voluntarily,
in full consideration of the costs and benefits incident hereto, submitted an application to
participate in the Program; and

WHEREAS, BPU Staff issued a draft application for public comment regarding
this Program on August 5, 2016, a public meeting to discuss the draft application on August 23,
2016, and written comments were received and considered and staff responses were published;
and

WHEREAS, the Board, by virtue ol proper procedure, and cxecution of this
MOU, has determined that the Recipient’s application is approved and incentive funds will be

awarded to the Recipient, pursuant to the terms included herein;
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NOW THEREFORE, in consideration of the promises and mutual
rcpresentations, warranties, and covenants herein contained, the receipt and sufficiency of which
are hereby acknowledged, the Partics hereby agree as follows:

I. INCORPORATION

All of the above recitals, the entirety of the TCDER Micrigrid Feasibility Study Incentive
Program Application (attached hereto as Appendix A), the entirety of the Recipient’s submitted
application (Sumbittal letter which references recipient’s application is attached hereto as
Appendix B), The Best and Final Offer request letter and recipient’s response thereto (attached
hereto as Appendix C), and final Feasability Study Report Requirements (attache hereto as
Appendic D) are hereby incorporated by reference into this MOU as if set forth at length herein.

II. SCOPE OF THE AGREEMENT

This MOU applics only to the Feasibility Study phase of the Program which encompasses
the incentive award funding for the satisfactory completion and submission of the Recipient’s
TCDER Microgrid Ieasibility Study only. Conformance to the terms of this MOU and timely
completion of the Feasibility Study does not guarantee Recipient’s future participation in this
Program or any other related programs. [Furthermore, the terms and conditions included herein
represent the entire scope of this agreement and supersede all former representations whether
written or verbaily communicated.

ITE. DUTIES OF THE PARTIES

A. The Recipient will submit a complete and final TCDER Microgrid Feasibility
Study (The Study) in accordance with the terms and conditions of this MOU and incoporated

documents.
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B. The Recipient shall have one (1) year from the date that this MOU is exccuted to
complete The Study, unless a timely request for extension is submitted by the recipient for good
cause and is granted by Board StafT.

C. Recipient shall include in the Feasibility Study a Conceptual Design that should
be of sufficient detail to demonstrate how the TCDER Microgid functional and technical
requirements will be executed, the proposed approach to solve technical problems, and how
project goals will be accomplished. The Recipient’s Conceptual Design shall include at a
minimum: (1) Design Analysis including design narrative and design calculations for all
diciplines, an intended specifications list, ecnvironmental permitting memorandum that identifies
any and all required permits and the detailed outline of process required to obtain the identified
permits; (2) Schematic or one-line concept drawings; (3) Conceptual cost ecstimate; (4)
Preliminary construction schedule in bar chart format; and, (5) Project definitions and special

conditions.

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

Study upon request.

- The Recipicent is solely responsible for fully complying with the terms and
conditions of this MOU, the above-referenced incorporated documents, and any and all duly
executed subsequent agreements between the Parties.

F. Effective upon execution of this MOU, BPU agrees to firmly commit the sum of
$175,000, to cover costs to be incurred by the Recipient to administer. complete, and deliver the
Feasibility Study.

G. All requisitions, pay applications, and invoices submitted for costs or expenses
associated with the Feasibility Study shall be subject to review and approval by Recipicnt

according to its standard procedures. Upon approval, Recipient shall promptly submit to BPU for
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payment all such requisitions, pay applications and invoices. In reviewing, approving, submitting
and paying such requisitions, pay applications, Recipient and BPU shall be cognizant of and
shall comply with the requirements of the New Jersey Prompt Payment Act, N.J.S.A. 2A:30A-1
el scq.

I, Recipient shall submit all final invoices of expenditures and a final draft of the
Study within one year of the execution of this MOU or at the end of an approved extension
pursuant to Section I1I B of this MOU.

l.  Upon receipt of the Study and final invoices of expenditures, BPU Staff shall
determine if the Study meets the requirements of the program and the MOU at Section [T C. If
BPU Staff determines that the Study does not meet any requirement(s), BPU Stalf shall provide
to Recipient a list of requested revisions which recipient shall forward to the consultant that
completed the Study. The consultant shall then be afforded a reasonable period of time to make
the requested revisions and will then resubmit the Study. Final payment shall be made upon
BPU Staff approval of the Study.

J. Incentive funds for this program may not be diverted to pay for any work
conducted prior to the date of execution of this MOU. Furthermore, Incentive funds must only
be used in furtherance of the completion of the Feasibility Study specifically.

K. Recipient shall procure the services necessary to complete the Feasibility Study in
compliance with N.J.S.A. 52:32-2, N.J.S.A. 52:34-9.1, et seq., and N.J.S.A. 52:35-1, et scq.,
and any and all applicable State and local procurement laws, rules, and procedures.

L The BPU reserves the right to withhold or deny incentive funding for any invoice
items submitted by Recipicnt that BPU determines to be unlawful or otherwise inappropriate for

this Program.
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IV. DESIGNATED REPRESENTATIVES
Written communication between the Parties for the purpose of this MOU as defined
above shall be delivered to the {ollowing representatives.
New Jersey Board of Public Utilities
Attn: Michael Winka Sr Policy Advisor
44 S. Clinton Ave, Trenton, NJ 08625
Michael. Winka @bpu.nj.gov
Local Gov
Attn:
Addresss
XXXX.YYY(wabc.gov
V. MISCELLANEOUS

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

personally by Recipient, its employees, agents, contractors, or subcontractors with any liability
or held liable to Recipient, its employees, agents, contractors, or subcontractors under any term
or provision of this MOU or because of its execution or attempted execution or because of any
breach or attempted or alleged breach of this MOU.

No official or employce of Recipient shall be charged personally by BPU, its employees,
agents, contractors, or subcontractors with any liability or held liable to BPU, its employces,
agents, contractors, or subcontractors under any term or provision of this MOU or because of its
execution or attempted execution or because of any breach or attempted or alleged breach of this
MOU.

el Captions. The captions appearing in this MOU are inserted and included solely
for convenience and shall not be considered or given effect in construing this MOU, or its
provisions, in connection with the duties, obligations, or liabilities of the Partics or in
ascertaining intent, if a question of intent arises. The preambles are incorporated into this

paragraph as though sct forth in verbatim.
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D. Entirety ol Agreement. This MOU and its attachments represent the entire and

integrated agreement between the Parties and supersedes any and all prior agreements or
understandings (whether or not in writing). No modification or termination hereof shall be
effective, unless in writing and approved as required by law.

E. Amendments. This MOU may be amended by the written request of any Party
and with the consent of the other Party. Any proposed amendment of this MOU shall be
submitted by one Party to the other Party at least five (5) business days prior to lormal discussion
or ncgotiation of the issue. Any agreed amendment of this MOU shall be set forth in writing and
signed by an authorized representative of each Party in order to become effective.

F. No Third-Party Beneficiaries. This MOU does not create in any individual or
entity the status of third-party beneficiary, and this MOU shall not be construed to create such
status. The rights, dutics, and obligations contained in this MOU shall operate only between the
Parties and shall inure solely to the benefit of the Parties. The provisions of this MOU are
intended only to assist the Parties in determining and performing their obligations under this
MOU. The Partics intend and expressly agree that only the Parties shall have any legal or
equitable right to enforce this MOU, to seck any remedy arising out of a Party’s performance or
failure to perform any term or condition of this MOU, or to bring any action for breach of this

MOU.

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

the benefit of the Parties hereto and their respective successors.

H. Governing Law. This MOU and the rights and obligations of the Parties shall be

interpreted, construed, and enforced in accordance with the laws ol the State of New Jersey.
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I Authority. By execution of this MOU, the Parties represent that they are duly
authorized and empowered to enter into this MOU and to perform all duties and responsibilities
established in this MOU.

J. Term. This MOU shall be cffective as of the date hercinabove written and, unless
terminated sooner as set forth below, shall remain in effect until the completion of the Feasibility
Study and payment of funds as set forth in Section 11l

K. Termination. Board Staff and the Recipient may terminate this contract in whole,
or in part, when both parties agree that the continuation of the project would not produce
beneficial results commensurate with the expenditure of funds. The two partics shall agree upon
the termination conditions including the date on which the termination shall take effect, and, in
case of partial terminations, the portion to be terminated.

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

be an original, but all of which shall together constitute one (1) and the same instrument.

|[SIGNATURE PAGE FOLLOWS]



IN WITNESS WHEREOF, the parties have signed this Memorandum of
Understanding the date first written above.

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




