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CENTRAL ISLIP UNION FREE SCHOOL DISTRICT 
SUFFOLK COUNTY, NEW YORK 

 
REQUEST FOR PROPOSALS 

TO FINANCE AN ENERGY PERFORMANCE LEASE PURCHASE AGREEMENT 
 

Overview  
 
 The Central Islip Union Free School District, Town of Islip, Suffolk County, New York (the "District"), is 
seeking proposals (the “Proposal”) from qualified respondents to be a third party lessor to a lease purchase 
agreement with the District (the “Lease”), the proceeds of which will be used to finance equipment and related work 
for the implementation of energy conservation measures to be located at the Central Islip Public Library (the 
“Library”) pursuant to an energy performance energy performance contract between the Library and Renu Energy 
Solutions (the “Performance Contract”).  The Performance Contract with Renu Energy Solutions was executed on 
December 21, 2023, followed by a first amendment on June 26, 2024, and a second amendment on June 25, 2025. 
NYSED approvals were received as of June 25, 2025. The project will not receive any building aid. 
 
 The District seeks competitive proposals for the $1,232,212 lease-purchase financing with a final maturity 
of August 25, 2040.    
 
 The total project cost is $2,469,057, with the Central Islip Public Library contributing $1,236,845 and the 
District financing the remaining $1,232,212. 
 
Project Description  
 
 The Project contemplates implementation of various energy saving measures including installation of 
equipment and related work (the “Equipment”) at the Library.  The energy conservation measures and related work 
are attached to this RFP. 
 
Lease  
 
 The proposed Lease shall define the purpose and objective of the financing and the rights and obligations 
of each party to the financing. Further, the Lease will specify the applicable interest rate, as well as standard 
contractual terms and conditions. The form of the lease purchase agreement, escrow agreement, and any related 
documents are to be submitted with the proposal. Proposers must recognize that credit approval will be granted 
prior to submitting a proposal. All finance documents are subject to negotiation and modification by the District’s 
counsel, and no terms shall be binding on the District until final approval by District's counsel. All agreements and 
contractual conditions are required to conform with the laws of the State of New York, including but not limited to 
New York General Municipal Law, Local Finance Law, Education Law, Energy Law and the regulations of the 
New York State Education Department, the Commissioner of Education and the Office of the New York State 
Comptroller. The District’s counsel will review and approve all documents before consideration and/or approval by 
the Board of Education. 
 
 Lessor will be required to provide a form of standard lease purchase agreement and escrow agreement 
with its proposal.  
 
Lease Assignment  
 
 Assignment of the Lease and related documents by the successful proposer shall be subject to the prior, 
written consent of the District. The Lease must state that any assignment or transfer of the Lessor's interest shall not 
be effective unless the District has received prior, written notice, executed by the Lessor, of the name, contact 
person, address, telephone number and tax identification number of the proposed assignee and the District has given 
its consent in writing. No assignment will be valid unless the Lessor has received the District’s prior, written consent.  
The lease shall further provide that certificates of participation shall not be executed. 
 
Amount  
 
 The amount to be financed under the Lease is expected to be $1,232,212.  Lessor shall be responsible for 
all fees of Lessor including legal, issuance, origination, commitment and closing costs.  The District shall not incur 
or absorb any fees, costs, or expenses of Lessor related to Lessor’s proposal, negotiations, closing, documentation 
or other activities related to this RFP or the proposed transaction.  In the event that a transaction does not close 
because of the successful proposer’s failure to meet the terms of this RFP, the successful proposer shall be 
responsible for any and all costs incurred by the District in connection with the failed transaction and its negotiation.  
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Specifications  
 
 Interest Rate:   The Lease Proposal must provide interest rate terms for a lease-purchase option to mature 
on August 15, 2040 and shall set forth the interest rates under options proposed at by the proposing firm.  The 
Proposal must also cite the index and margin applied in establishing the interest rates cited.   
 
 Prepayment:  The Proposal must state that District will have the right, at its option, to prepay the principal 
portion outstanding on the Lease, in whole or in part, at any time following 30 days written notice to the Lessor. 
The Proposal must disclose additional fees and terms, if any, that are required upon the execution of this prepayment 
right, in addition to interest payable.  The Proposal must also disclose how such amounts are to be calculated in the 
event that the District exercises its right of partial or whole prepayment. The proposal shall include an option to 
prepay without penalty or premium at any time, with no additional fees or charges of any kind. Subject to the 
terms of the Inflation Reduction Act, the District also retains the ability to make an additional one time 
payment that may be eligible for a grant for a portion of the project. The District retains the ability to make 
an additional one time prepayment of the loan on account of grants, rebates or other funds received on 
account of the project. 
 
 Lease Payments:  The District will make periodic payments to the Lessor under the Lease.  The Lease shall 
separately state the principal and interest component of the periodic payments to be made thereunder.  The total of 
these payments, which include both principal and interest components made by the District each year throughout 
the term of the Lease, shall result in substantially level or declining annual debt service (without taking into account 
projected State aid or annual energy savings). Debt service payments shall be detailed in an amortization schedule 
prepared by the proposer and provided to the District with its Proposal.  For illustrative purposes, please assume a 
closing date of August 25, 2025 when developing an amortization schedule. Thereafter, debt service payments will 
be made semiannually in arrears on each February 15 and August 15 with the first debt service payment (principal 
& interest) to begin on August 15, 2026.  Lessor shall provide a statement and thirty days notification prior to each 
payment due date. 
 

The Proposal must provide that the interest rate and other terms cited in the proposal will be maintained 
through September 10, 2025.  The Lease shall not become effective until the delivery of funds.  
 
 Term:  The Lease-Purchase Agreement is scheduled to close on or around August 25, 2025 and mature on 
August 15, 2040.  
 
 Escrow:  Upon closing, it is anticipated that lease proceeds will be deposited and collateralized in an interest 
bearing escrow account to be utilized over the course of project construction (the “Project Fund”). The District shall 
not be responsible for any costs, fees, expenses or charges of any kind associated with the establishment, 
maintenance, administration, transfer or termination of said escrow account. The escrow provider must be a bank 
or trust company located and authorized to do business in New York State (the “Escrow Agent”). Investment and 
collateralization of the moneys in such fund will be solely at the direction of the District and must be in compliance 
with the New York State General Municipal Law Sections 10 and 11 as well as District investment policy. A copy 
of the District’s Investment Policy is attached to this RFP. The Escrow Agent shall be an agent of the District. 
The Project Fund shall be free of any security interest of the Escrow Agent. 
 
 1.  At the option of the District, the moneys in the Project Fund may be held uninvested in the Project Fund. 
If invested, the Escrow Agent shall invest amounts on deposit in the Project Fund solely at the written direction of 
an Authorized Officer of the District.  All investments made shall be subject to the following conditions: 
 

 (a) Such obligations shall be payable or redeemable at the option of the owner within such 
times as the proceeds will be needed to meet expenditures for purposes for which the moneys were 
provided and, in the case of obligations purchased with the proceeds of bonds or notes, shall be payable 
or redeemable in any event, at the option of the owner, within two years of the date of purchase.  Any 
obligation that provides for the adjustment of its interest rate on set dates shall be deemed to be payable 
or redeemable for purposes of this paragraph on the date on which the principal amount can be 
recovered through demand by the holder thereof. 
 
 (b) Such obligations, shall be registered or inscribed in the name of the District and shall be 
purchased through, delivered to and held in the custody of the Escrow Agent.  Such obligations shall 
be purchased, sold or presented for redemption or payment by such Escrow Agent in obligations only 
in accordance with prior written authorization from an Authorized Officer.  All such transactions shall 
be confirmed in writing to the District by the Escrow Agent. 

 
 2.  All investments described above shall be made and ownership recorded in accordance with all applicable 
requirements of Section 10 and Section 11 of the General Municipal Law, including the required collateralization 
of escrow funds. 
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 3.  The Escrow Agent shall expressly acknowledge that the District is authorized to invest in no-load money 
market mutual funds registered under the Securities Act of 1933, as amended, and operated in accordance with Rule 
2a-7 of the Investment Company Act of 1940, as amended, provided that such funds are limited to investments in  
obligations issued or guaranteed by, the United States of America or in obligations of agencies or instrumentalities 
of the United States of America where the payment of principal and interest are guaranteed by the United States of 
America (including contracts for the sale and repurchase of any such obligations), and are rated in the highest rating 
category by at least one nationally recognized statistical rating organization.  
 
 4.  Monies and investments in the Escrow Fund shall not be subject to levy, attachment or lien by or for the 
benefit of the Escrow Agent, or any creditor thereof. 
 
 Excess Proceeds:  In the event that there are excess proceeds available in the Project Fund at the end of the 
construction period, proceeds shall be transferred by the Escrow Agent to the Lessor and applied to the next 
succeeding lease payment and each lease payment thereafter until fully utilized.  Such use of funds will not 
constitute lease prepayment and will not be subject to administrative fees or charges.   
 
 UCC Filing:  The District will not provide a legal description for each District property in connection with 
this financing.  In the event the successful proposer requires this information for the purposes of making a fixture 
filing pursuant to the applicable provisions of the Uniform Commercial Code, the successful proposer shall obtain 
such information at its own effort and expense. 
 
 Warranties:  All manufacturers' warranties, expressed or implied with respect to the Equipment acquired 
shall be assigned by the Lessor to the District. 
 
 Annual Appropriation:  The District’s obligation to make lease payments is subject to appropriation each 
year by the Board of Education of the District.   
 
 Non-Funding/Executory Clause:  Pursuant to the General Municipal Law §109-b, and the Energy Law §9-
103, the Lease-Purchase Agreement shall contain an executory clause which shall state that should payments not 
be appropriated by the District in any fiscal year; the District will not be obligated to pay the amounts due beyond 
the end of the last funded fiscal year and no liability on account thereof shall be incurred by the District beyond the 
amount of such monies.  The financing contract is not a general obligation of the District.  Neither the faith and 
credit nor the taxing powers of the District are pledged to the payment of any amount due or to become due under 
the financing contract.  In the case of a failure to appropriate, the sole security under the Lease shall be the 
Equipment.  Prior to the sale or seizure of such equipment, the District shall be provided adequate written notice, 
no less than ninety (90) days, to cure any default. Should such a sale or seizure take place there shall be no disruption 
to the District’s operation to the extent possible.  Any such sale or seizure must be conducted in conformity with all 
applicable law, including the New York Uniform Commercial Code.  
 
 Financing Documents:  Upon submission of the proposal and following notification of the award, the 
prospective Lessor must provide the District with a draft of its proposed financing documents, which will 
incorporate proposed terms and append sample documents. Proposed financing documents and notification of credit 
approval for the transaction will be due no later than July 29, 2025.  All financing documents are subject to 
modification by District counsel. Closing is subject to successful negotiation and approval of all documents by 
counsel to the District, and the District shall have no liability or obligation if closing does not occur due to failure 
to reach agreement on documentation or obtain necessary approvals. The District reserves the right to rescind any 
award due to failure of successful negotiation of the parties to agree to the terms and conditions thereof and to 
recover its costs in connection therewith.  Unless otherwise provided by a duly adopted Resolution of the Board of 
Education, the prospective Lessor is advised that the President of the Board of Education is the sole authorized 
representative of the District for the purpose of signing financing documents.  
 
 Lease Termination:  Upon termination of a Lease through the exercise of Lessee's option to prepay or 
through payment by Lessee of all Rental Payments and other amounts due with respect to such particular Equipment, 
Lessor's security interest in such Equipment shall terminate, and Lessor shall execute and deliver to Lessee such 
documents as Lessee may reasonably request to evidence the termination of Lessor's security interest in such 
Equipment.  
 
 Tax Status:  The Lease shall qualify as a tax-exempt lease financing, that is, the interest component of the 
Lease will be exempt from Federal, New York State and, where applicable, New York City taxation.  The Lease-
Purchase Agreement will not be designated as “a qualified tax-exempt obligation” pursuant to Section 265(b)(3)(B) 
of the Internal Revenue Code of 1986, as amended (the “Code”). The District will not defend or hold the Lessor 
harmless from any adverse changes in the tax status of the transaction, after tax yield or cash flows resulting from 
changes in the Federal or State tax codes or regulations.  
 
 Credit Rating:  Moody’s Investors Service has assigned a rating of “A1” to the outstanding bonds of the 
District.    
 
 Binding Authority:  Each Proposal must be signed by an individual who is legally authorized to 
contractually bind the proposing firm.  
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 Issue Price:  The Lessor must submit to the District a certificate (the “Issue Price Certificate”), satisfactory 
to Bond Counsel, prior to the delivery of the Agreement, assuming the Lessor does not reoffer the Agreement to 
the general public, which states that the Lessor has purchased the Agreement for its own account and not with a 
view to distribution or resale and not in the capacity of a bond house, broker or other intermediary, and the price or 
prices at which such purchase was made, in such form and including such additional information as the District and 
Bond Counsel shall reasonably require.  
 
 Financial Information:  The audited financial statements for the FYE June 30, 2020 through and including 
June 30, 2024 and the Energy Performance Contract and amendments may be found on Munistat’s website: 
www.munistat.com.   

 
Evaluation Process  
 
 During the evaluation process, the District reserves the right, where it may serve the District’s best interest, 
to request additional information or clarifications from proposers, or to allow corrections of error or omissions.   
 
Amendments to RFP  
 
 Any verbal information obtained from or statements made by the representative of the District or its 
designee at the time of examination of the documents or site shall not be construed as, in any way, amending RFP 
documents or binding upon the District.  Only such corrections or addenda that are issued in writing to all proposers 
shall become a part of the RFP.  Any addendum issued during RFP process shall be included in the RFP response 
and become a part of any subsequent contract agreement.  
 
Legal Requirements  
 
 The Lease is required to conform to the laws of the State of New York, including, but not limited to, General 
Municipal Law, Local Finance Law, Education Law, Energy Law and regulations promulgated by the 
Commissioner of Education and the Office of the State Comptroller.   
 
Submission Requirements  
 
  
Proposals are due by 10:00 p.m. on Tuesday, July 29, 2025 by e-mail to: 
 

Michael J. Loguercio, President 
Munistat Services, Inc 
12 Roosevelt Avenue 
Port Jefferson Station, NY 11776  
Tel: (631) 331-8888  
mloguercio@munistat.com 
  
 

 

Questions regarding this RFP may be directed to Michael J. Loguercio.  
 
Basis of Award  
 
 The District reserves the right, in its sole discretion, to reject any and all proposals, or any part thereof, 
received in response to this Request for Proposals, to re-solicit for new proposals, to waive formalities, to request 
additional information from any proposer, and to award and negotiate the terms of the contract with any proposer.  
The District intends to select the firm whose proposal is most advantageous to the District and meets the District’s 
needs and/or this lease-purchase agreement, and not necessarily the firm with the lowest cost proposal.  In 
determining which proposal is most advantageous and in the District’s best interests, the District will evaluate, 
among other things, the overall financing cost (inclusive of any interest and fees) to the District, optional redemption 
provisions, responsiveness of each proposal to the terms of this RFP and applicable law, the terms and conditions 
of the proposed agreement, experience and reputation of the proposer in the State of New York.  The District shall 
not have any liability to any proposer for any costs, expenses, losses or damages of any nature incurred in connection 
with preparing and submitting a response to this request for proposals.    
 
 All proposals shall be signed by an individual legally authorized to bind the proposing firm and the signer’s 
name shall also be typed or printed adjacent to or beneath the signature together with his/her title or designation.  
 
 Following receipt of the completed proposals, tentative notification may be made to the prospective Lessor 
whose response best meets the District’s needs, in the District's sole discretion and otherwise appears to meet the 
basis for award.  It is expected that a formal award will be made by the Board of Education at a meeting date (to be 
determined) in August, subject to and contingent upon final review of the Lease Purchase Agreement and all 
financing documents by the District’s legal counsel. Note that the prospective Lessor must provide the District with 
a draft of its proposed financing documents, together with notification of credit approval in order for District 
officials to accept and grant final approval.  



Tax Opinion  
 
 The successful proposer will be furnished without cost with the opinion as to tax exemption by the law firm 
of Hawkins Delafield & Wood LLP (“Bond Counsel”). The opinion of Bond Counsel shall contain statements to 
the effect that, in the opinion of said law firm, under existing statutes and court decision and assuming continuing 
compliance with certain tax certifications described in the Tax Certificate of the District, (i) the portion of the rental 
payment designated as and constituting interest paid by the District is excluded from gross income for federal 
income tax purposes under Section 103 of the Code; and (ii) such interest component is not treated as a preference 
item in calculating the alternative minimum tax under the Code; however, such interest component is included in 
the “adjusted financial statement income” of certain corporations that are subject to the alternative minimum tax 
under Section 55 of the Code. The Tax Certificate of the District, which will be delivered concurrently with the 
delivery of the lease will contain provisions and procedures relating to compliance with applicable requirements of 
the Code.   
 
Opinion of School Attorney  
 
 At closing, the District shall furnish a validity opinion of Kevin Seaman, Esq.  (“School Attorney”), dated 
on the closing date, including a statement to the effect that there is no controversy or litigation of any nature pending 
or threatened that would restrain or enjoin the execution or delivery of the installment financing agreement, to the 
best of the School Attorney's knowledge and based on representations made by the District. 
 
Summary of Estimated Dates 
 

RFP sent to providers:         
Proposal Due:  
Selected Lessor Tentatively Approved: 
Closing of Lease: 

July 17, 2025 
July 29, 2025 (by 10:00 a.m.)  
August 11, 2025* 
August 25, 2025 

                    
*Subject to formal award by Trustees of the Board of Education. The District reserves the right to modify these dates. 
 
 
Thank you for your interest in the Central Islip Union Free School District and its affiliated  
Central Islip Public Library (a school district public library) in undertaking a lease-purchase financing for an energy 
performance project/initiative. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
PROPOSAL FORM 

ENERGY PERFORMANCE CONTRACT 

FOR  

CENTRAL ISLIP UNION FREE SCHOOL DISTRICT 

 

To:    Frank Bacchi 
    Assistant Superintendent for Business 
    Central Islip Union Free School District 
    c/o Michael Loguercio 

President 
    Munistat Services, Inc. 
    12 Roosevelt Avenue 
    Port Jefferson Station, New York 11776 
    Phone (631) 331-8888 
    Fax (631) 331-8834 
    E-mail: mloguercio@munistat.com 
 

Type of Equipment:    Energy Management Equipment 

Transaction Size:   $1,232,212 

Structure:    Initial interest payment, and subsequent semi-annual payments of 

principal and interest, in arrears 

Lease Term:    Please provide amortization schedule for 15 years with first payment, 

principal and interest starting on August 15, 2026.  

 



 

 

ATTACH AMORTIZATION SCHEDULE 

Proposal must identify any costs associated with this proposal and cap these costs.  The following costs must be 
itemized and will be taken into account to determine the all-inclusive cost of borrowing: 

 
 

First Payment 
August 15, 2026 

 
 

   

Other Expenses: $ ___________________  

The undersigned Proposer certifies this proposal is firm for 45 days from the date of submittal.  It is the intent of 
the District to formally award the bid to the selected winner by _______________. 

 

Signed: __________________________ 

 

Title: _________________________   Date: _______________ 

 
 

END OF RFP 

 
15 Years 

First Payment 
 August 15, 2026  

 

Average Annual Interest Rate: _______________   %  

All-In Interest Rate: ________________   %  

Payment Structure: 

(include total principle payments 
including any Costs of Issuance): 

________________  

Total Interest over term of 

Agreement: 
$ ________________  

Purchasers Costs: $ ________________  

Total Cost to District over 

Agreement Term: 
$ ________________  

Semi-annual Payment Amount: $ ________________  

Prepayment: 

 
The District will have the optional right to prepay, without incurring any 
penalties and/or additional expenses, costs or fees, any or all of the 
principal portion outstanding on any date under the Lease/Purchase upon 
payment of the then applicable termination value, which will be 
calculated as 100% of the outstanding principal balance and provided 
that the District gives a 30 day notice to the Lessor (as determined by the 
selected maturity schedule 
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FINANCIAL INFORMATION 



June 30, 2022 June 30, 2023 June 30, 2024

Assets:

  Cash - Unrestricted $ 39,161,647 $ 37,152,906 $ 35,671,494

  Cash - Restricted 38,093,536 66,881,820 125,951,481

  State and Federal Aid 2,677,849 3,181,189 2,584,299

  Due from Other Governments 4,590,660 4,743,384 5,709,022

  Due from Other Funds 7,603,992 8,931,303 14,824,498

  Accounts Receivable 21,991 125,175 273,507

Total Assets $ 92,149,675 $ 121,015,777 $ 185,014,301

Liabilities:

  Accounts Payable $ 760,510 $ 2,393,799 $ 1,454,493

  Accrued Liabilities 13,981,893 14,418,998 15,276,409

  Due to Other Governments 4,011,175 4,281,408 5,919,283

  Due to Other Funds 10,013,673 5,663,566 7,794,215

  Due to Teachers' Retirement System 10,107,345 11,053,027 10,934,650

  Due to Employees' Retirement System 1,086,289 1,091,288 1,328,673

  Compensated Absences Payable 3,432,636 3,939,482 3,829,268

  Other Liabilities 1,920

Total Liabilities 43,393,521 42,843,488 46,536,991

Deferred Inflows of Resources:

  New York State Supplemental Aid 486,939 486,940

  Unavailable Revenue- State Aid 486,940

  Unavailable Revenue- Charges for Services 293,947

  Foster Tuition 407,356 459,472

Total Deferred Inflows of Resources 894,295 946,412 780,887

Fund Balances:

  Restricted 38,093,536 66,881,820 125,587,415

  Assigned 543,035 284,466 556,487

  Unassigned 9,225,288 10,059,591 11,552,521

Total Fund Balances 47,861,859 77,225,877 137,696,423

       Total Liabilities Deferred Inflows of   
                               Resources & Fund Balances $ 92,149,675 $ 121,015,777 $ 185,014,301

NOTE: This schedule is NOT audited
Source:  Audited Financial Statements (2022-2024)

Balance Sheet
General Fund

Central Islip Union Free School District
A-1



2020 2021 2022 2023 2024

Revenues:

  Real Property Taxes $ 85,579,349 $ 86,772,038 $ 86,877,880 $ 85,153,846 $ 85,818,746

  Other Tax Items - Including STAR Reimbursement 13,577,962 13,341,753 12,519,685 11,959,958 11,261,413

  Charges for Services 574,911 471,135 586,543 844,784 468,503

  Use of Money and Property 379,257 142,798 33,678 1,894,157 4,949,306

  Sale of Property & Compensation for Loss 1,083,744 1,367,926 1,112,332 1,612,577 2,091,332

  Miscellaneous 1,479,535 3,523,454 1,577,932 1,504,761 2,350,503

  Interfund Revenues 14,409 6,165

  State Sources 115,729,709 113,167,583 128,993,863 153,422,044 193,424,604

  Medicaid Reimbursement 646,349 459,845 563,205

  Federal Sources 1,778,041 13,384 862,289 680,416

Total Revenues 219,065,225 221,030,738 232,278,502 257,254,416 301,044,823

Expenditures:

  General Support 22,451,819 22,560,971 24,017,278 24,908,923 26,464,277

  Instruction 113,239,162 111,303,522 114,038,139 119,304,356 124,705,044

  Pupil Transportation 11,111,249 9,940,289 11,708,742 11,839,297 12,426,550

  Community Service 203

  Employee Benefits 55,851,229 58,627,977 59,497,037 63,818,921 68,962,722

  Debt Service 8,052,787 7,845,700 7,318,057 7,689,538 4,323,606

Total Expenditures 210,706,246 210,278,459 216,579,253 227,561,035 236,882,402

Excess (Deficiency) of Revenues 

    Over Expenditures 8,358,979 10,752,279 15,699,249 29,693,381 64,162,421

Other Financing Sources and Uses

  Premiums on Obligations 3,840

  Operating Transfers In 161,294 167,640 89,394 81,687

  Operating Transfers (Out) (1,342,745) (1,492,279) (6,577,821) (422,597) (3,773,562)

Total Other Sources (Uses) (1,342,745) (1,330,985) (6,410,181) (329,363) (3,691,875)

Excess (Deficiency) of Revenues  and Other 

    Sources Over Over Expenditures 

     and Other (Uses) 7,016,234 9,421,294 9,289,068 29,364,018 60,470,546

Fund Balances - Beginning of Year 22,135,263 29,151,497 38,572,791 47,861,859 77,225,877

     Prior Period Adjustment

Fund Balances - End of Year $ 29,151,497 $ 38,572,791 $ 47,861,859 $ 77,225,877 $ 137,696,423

NOTE: This schedule is NOT audited
Source:  Audited Financial Statements (2020-2024)

Statement of Revenues, Expenditures and Fund Balance
General Fund

Central Islip Union Free School District
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Budget Summaries
Fiscal Year Ending June 30:

Budget Budget 

2024-2025 2025-2026

Revenues:

Real Property Taxes $ 91,315,810 $ 94,438,632

PILOT (IDA) Funds 4,500,000 5,200,000

Charges for Services 2,299,000 1,200,000

Medicaid Reimbursements 595,000

Health Services 105,000 300,000

Refund PY BOCES 750,000

Insurance Recoveries 100,000 1,475,000
Miscellaneous 1,051,000 230,000
Appropriated Fund Balance 3,500,000

State Sources 152,898,797 194,405,353

       Total Revenues $ 252,864,607 $ 301,498,985

Expenditures:

General Support $ 27,689,667 $ 31,370,123

Instruction 130,256,876 160,984,446

Pupil Transportation 14,141,338 16,979,803

Community Services 25,000

Employee Benefits 72,128,596 81,752,008
Debt Service 4,838,130 4,377,605

Interfund Transfers 3,810,000 6,010,000

       Total Expenditures $ 252,864,607 $ 301,498,985

Source: Adopted School Budgets

The 2024-2025 budget was approved by the voters of the District on May 21, 2024.

The 2025-2026 budget was approved by the voters of the District on May 20, 2025.

Central Islip Union Free School District
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ENERGY PERFORMANCE AGREEMENTS 
 
 

 



































Robert Ragozine, VP Energy Solutions
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FIRST AMENDMENT  
 

THE FIRST AMENDMENT TO ENERGY SERVICES CONTRACT (“First 
Amendment”), dated as of June 26, 2024 (“Effective Date”), is entered by and between RENU 
CONTRACTING & RESTORATION, INC. d/b/a RENU ENERGY SOLUTIONS, a New York 
corporation, having an address at 20 35th Street, Copiague, New York 11726 (“ESCO”), and 
CENTRAL ISLIP PUBLIC LIBRARY, having an address at 33 Hawthorne Avenue, Central Islip, 
New York 11722  (“Client”) (collectively, the “Parties”), in respect of that certain Energy Services 
Contract dated December 21, 2023 (as amended, modified or supplemented from time to time, the 
“Contract”) between such Parties.   
 

WITNESSETH: 
 

WHEREAS, ESCO and Client desire to amend the Contract, as provided below, upon the 
terms and subject to the conditions set forth herein.  
 

NOW, THEREFORE, in consideration for the mutual promises contained herein, and for 
other good and valuable consideration, the receipt and sufficiency of which are hereby 
acknowledged, the Parties hereby agree as follows:  
 

1. Defined Terms. Capitalized terms used but not otherwise defined in this First Amendment 
shall have the meaning given to them in the Contract.  
 

2. Amendment. Subject to the satisfaction of the Conditions Precedent set forth in Section 3 
of this First Amendment, the Contract is amended as of the Effective Date, as follows:  
 

a. The cover page of the Contract is hereby deleted in its entirety and replaced with 
the following inserted in lieu thereof:  
  

ENERGY SERVICES CONTRACT 
 

BY AND BETWEEN 
 

CENTRAL ISLIP PUBLIC LIBRARY 
 

AND 
 

RENU Contracting & Restoration, Inc. d/b/a RENU ENERGY SOLUTIONS 
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b. On page 4 of the Contract, the first paragraph is hereby deleted in its entirety and 
replaced with the following inserted in lieu thereof: 

 
THIS ENERGY SERVICES CONTRACT ("Contract") is made and entered into 
as of December 21,2023 (“Effective Date”), by and between Central Islip Public 
Library, having its principal place of business located at 33 Hawthorne Avenue, 
Central Islip, NY 11722 (“Client”) and RENU Contracting & Restoration, Inc. 
d/b/a RENU Energy Solutions, having its principal place of business at 20 35th 
Street, Copiague, NY 11726 ("ESCO").  ESCO and Client are sometimes 
hereinafter referred to collectively as the ”Parties.” 

 
c. On page 7 of the Contract, paragraph (a) of Section 4 (Compensation and Payment) 

is hereby deleted in its entirety and replaced with the following inserted in lieu 
thereof: 

 
The cost of the Project is Two Million Four Hundred Ninety Thousand One 
Hundred Dollars ($2,490,100.00). 

 
d. On page 12 of the Contract, paragraph (c) of Section 20 (Assignments and 

Subcontracting) is hereby deleted in its entirety and replaced with the following 
inserted in lieu thereof:  

 
ESCO shall not assign this Contract in whole or in part to any other party without 
first obtaining the consent of Client, which consent shall not be unreasonably 
withheld.  Notwithstanding the foregoing, ESCO may assign, without obtaining the 
consent of Client, its rights and obligations under this Contract in whole or in part 
to any affiliated or associated company of ESCO, as well as to any entity that 
merges with or acquires ESCO (which shall include any transaction involving the 
sale of substantially all of ESCO’s assets). ESCO will notify Client fifteen (15) 
days prior to any such assignment. 
 

e. “Attachment B” (Scope of Services) to the Contract is hereby deleted in its entirety 
and replaced with a revised version of the same, which is annexed hereto as Exhibit 
A.  
 

f. “Attachment F” (Guarantee of Energy Cost Savings) to the Contract is hereby 
deleted in its entirety and replaced with a revised version of the same, which is 
annexed hereto as Exhibit B. 

 
g. “Attachment G” (Contract Cost and Annual Services) to the Contract is hereby 

deleted in its entirety and replaced with a revised version of the same, which is 
annexed hereto as Exhibit C. 
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h. “Attachment K” (Standards of Service) to the Contract is hereby deleted in its
entirety and replaced with a revised version of the same, which is annexed hereto
as Exhibit D.

i. “Attachment L” (Modifications to Comprehensive Energy Audit) to the Contract is
hereby deleted in its entirety and replaced with a revised version of the same, which
is annexed hereto as Exhibit E.

3. Conditions Precedent. The effectiveness of this First Amendment is subject to the
following conditions precedent: (i) ESCO and Client shall have executed the First
Amendment, (ii) this First Amendment may be executed in multiple counterparts, each of
which shall be deemed an original, and all of which shall constitute one agreement. This
First Amendment may be executed by facsimile or PDF signature by any party and such
signature shall be deemed binding for all purposes hereof without delivery of an original
signature being thereafter required.

4. Full Force and Effect. Except as expressly provided herein, the Contract, as modified by
this First Amendment, remains in full force and effect.

5. Governing Law. This First Amendment shall be governed by and construed in accordance
with the laws of the State of New York.

6. Invalidity. If any terms, covenant or condition of this First Amendment shall be held to be
invalid, illegal or unenforceable in any respect, this First Amendment shall be construed
without such provision.

IN WITNESS WHEREOF, RENU CONTRACTING & RESTORATION, INC. d/b/a
RENU ENERGY SOLUTIONS and CENTRAL ISLIP PUBLIC LIBRARY have caused this First 
Amendment to the Agreement to be duly executed.   

RENU CONTRACTING & RESTORATION, INC. 
d/b/a RENU ENERGY SOLUTIONS 

By: ____________________ 
       Name: 
       Title: 

CENTRAL ISLIP PUBLIC LIBRARY 

By: ____________________ 
       Name: 
       Title: 

Tara Kohles
Library Director

Robert Ragozine
Vice President



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT A 
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ATTACHMENT B 
 
 

 SCOPE OF SERVICES 
 

DESCRIPTION OF THE ENERGY CONSERVATION MEASURES AND THE EQUIPMENT 
 
 
Building Name ECM # Proposed Energy Conservation Measure (ECM) 

Central Islip Public Library  1 Roof Replacement 

Central Islip Public Library 2 Building Envelope Upgrades 

Central Islip Public Library 3 Rooftop Solar 

Central Islip Public Library 4 LED Lighting and Controls 

Central Islip Public Library 5 Rooftop Unit Upgrades and VAV Boxes 

Central Islip Public Library 6 Replace Heat Pump with High Efficiency Heat Pump 

Central Islip Public Library 7 Replace Vestibule Fan Coil Unit with High Efficiency Heat Pump 

Central Islip Public Library 8 Building Management System 

Central Islip Public Library 9 Demand Control Ventilation (DCV) 

Central Islip Public Library 10 High Efficiency Gas-Fired Water Heater 

Central Islip Public Library 11 Plug Load Controllers 
 
Scope of Work: 
 
ECM 1: Roof Replacement 
 
1. Remove/Rip existing roof down to metal deck. 
2. Properly dispose of all materials, including asbestos containing materials (ACM) at an EPA approved 

landfill. 
3. Supply and install new, tapered R-30 Poly ISO mechanically fastened to metal deck. 
4. Supply and install new .060 mechanically fastened Johns Manville TPO roof system as per manufacturers 

specifications.  White in color. 
5. Flash all penetrations. 
6. Supply and install new 20-year Kynar aluminum gravel stop. 
7. Provide all dumpsters. 
8. Provide safety and pedestrian protection. 
 
ECM 2: Building Envelope Upgrades 
 
Central Islip Library Main Building 
1. 4 Single Doors to be weather-stripped.  
2. 385’ Roof/Wall Joint to be sealed 
3. Supply and install foam insulation around (7) exhaust fans. 
4. Re-pointing of damaged areas with air leakage 
5. Re-caulking of exterior windows 
6. Re-caulking of top of main entry into building 
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Central Islip Library Storage Building 
1. 1 Single Door to be weather-stripped.  
2. 1 Roll-up Garage Door to be weather-stripped (sides & top only; 30’) 
3. 1 Exhaust fan to be sealed at the damper to plenum connection (6’)  
4. 120’ Roof/Wall Joint to be sealed 
 
ECM 3: Rooftop Solar 
 
1. Provide PV array design with ballast layout for structural approval by others. 
2. Furnish and install (343) Q.Peak Duo XL or similar solar modules producing 164.64 kW. 
3. Furnish and install mounting structure with aluminum top rails type TerraGEN, aluminum tilt rails and 

custom roll formed galvanized steel base rails.  Fasteners will be stainless steel 18-supply. 
4. Install rubber safety membrane for roof protection. 
5. Furnish and install all inverters, (5) CPS-CPS25KW-208 
6. Furnish and install Rapid shutdown devices as necessary. 
7. Furnish and install all Panelboards & Electrical Disconnects 
8. Furnish inverter monitoring package. 
9. Roof warranty inspection upon completion. 
 
ECM 4: LED Lighting and Lighting Controls 
 
The ECM proposed involves the replacement of non-LED fixtures with new LED lighting to conserve energy 
and improve the quality of the Library lighting. Our strategy will include upgrading existing 2x4 and 2x2 fixtures 
with a combination of new volumetric LED fixtures and LED “door kits” that will make the fixture appear as if it 
is an entirely new fixture.  The benefit of using door kits is they are more cost-effective than an entire fixture 
replacement and they significantly reduce packaging, waste and recycling needs, making them a more 
sustainable solution.  In the high ceiling areas of the Library, we will remove the pendent mounted up lights and 
reposition the fixtures to achieve a more unified design.  In the Business Office we will remove the downlights 
and install new 2x2 LED fixtures to provide better lighting.  In the Director’s bathroom, we will remove the 
outdated 1x1 fixture and install a new 2x2 LED fixture.  In the Library Stack area, we will install new LED surface-
mounted fixtures on the lower level.  For the upper level of the Stack area, at the Library’s request we will install 
a new drop ceiling with LED surface mounted fixtures. Existing downlights will be replaced with new LED 
downlights.  Exterior building-mounted Metal Halide fixtures will be replaced with new LED fixtures with 
photocells.  The project's scope of work includes disconnecting the existing lighting system, disposing and/or 
recycling of the old equipment, securely installing the new LED fixture, wiring and controls connection, and 
thorough testing of the new fixtures to ensure proper operation.  
 
RENU has identified several areas suitable for lighting controls using wither a wall sensor, or a sensor built right 
into the fixture/door kit in the ceiling.  The project's scope of work involves installing occupancy sensors, where 
deemed suitable and connecting electrical wiring in accordance with New York laws and permit requirements.  
We do not recommend the installation of sensors for the main Library areas, the Community Room, or the 
Children’s areas, since having lights turned off in these areas could be problematic.  Our proposal does not 
include the installation of lighting controls in these areas. 
 
 
ECM 5: Rooftop Unit Upgrades with VAV Boxes 
 

1. Provide labor to reclaim refrigerant gas from existing split A/C system located on roof of building. We 
will dispose of all refrigerant gas as per local code requirement. 

2. Provide rigging service to remove existing rooftop units and properly dispose of them.  
3. Provide labor and materials to install (1) 40-ton gas fired packaged rooftop unit Carrier Model # 

48K5GU40-HC5A1QAF5. 
4. Modification of existing roof steel to meet unit requirements. 
5. Provide labor and materials to install (9) Variable Air Volume Boxes. 
6. Provide labor and materials to install new supply air and return ductwork for new rooftop. 

unit. New ductwork will be connected to existing supply air and return air duct. 
penetrations through existing roof. 
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7. Provide labor and materials to install all required transition ductwork that will be required for installation 
of new variable air volume boxes. 

8. Provide labor and materials to insulate new outdoor and interior ductwork. All exterior 
ductwork will be insulated with 2” thickness 6 lbs. density duct board and will be 
weatherproof with venture clad membrane. 

9. Provide a certified air balance report at completion of project. 
10. Provide all required shop and as-built drawings at completion of project. 
11. Provide startup service for new rooftop unit. 
12. Building Management System communication and control of all (9) VAV boxes, RTU-1, RTU-2 and 

RTU-3. 
13. Installation and control of Electric Duct Heater in Children’s office Area. 
14. Modifications to existing fire alarm system for CO monitoring. 
15. Installation of new natural gas service by National Grid Long Island. 
16. Installation of new natural gas meter and natural gas exterior mounted piping to rooftop units. 

 
 
 
ECM 5a: Implement Natural Gas in Existing 20-Ton York RTU 
 
1. Installation of new natural gas piping to unit. 
2. Conversion of unit to natural gas heating using existing heat exchanger in unit. 
3. Commission existing unit for functionality of heat exchanger. 
4. Provide new DDC controls to unit and integration into new BMS system. 
5. Re-commissioning of unit. 
6. Provide a certified air balance report at completion of project. 

 
 

ECM 6: Replace Heat Pump with High Efficiency Heat Pump – IT Room 
 
1. Provide labor to reclaim refrigerant from existing split system and properly dispose of. 
2. Provide labor to disconnect and remove existing condenser and evaporator from site. 
3. Provide labor and materials to install (1) 12,000 BTU high efficiency cooling only condenser. 

and (1) 12,000 BTU wall-mounted evaporator Daikin Skyair FAQ_TAVJUA. 
4. Provide labor and materials to install new refrigeration and condensate piping for new unit. 
5. Condensate pumps will be provided as required. 
6. Integration into new BMS system. 
7. Provide and install (2) equipment rails and (1) pipe portal. 
8. Provide rigging service to set new condenser on roof. 
9. Provide startup service for new units. 
 

ECM 7: Replace Vestibule Fan Coil Unit with High Efficiency Heat Pump  
 
1. Provide labor to disconnect and remove existing electric fan coil unit from premises and dispose of unit. 
2. Provide labor and materials to install (1) 30,000 BTU high efficiency heat pump. Daikin Model Sky Air 

FBQ_TBVJU condenser and (1) 30,000 BTU ceiling cassette evaporator. 
3. Provide labor and materials to install new refrigeration and condensate piping for new unit. 
4. Integration into new BMS system. 
5. Provide and install (2) equipment rails and (1) pipe portal. 
6. Provide rigging service to set new condenser on roof. 
7. Provide startup service for new units. 

ECM 8: Building Management System (BMS) 
 
1. Install and fully configure a new JCI Facility Explorer FX-80 Niagara web-based BMS system. The new 

BMS system will be provided with a full graphics package, historical trends, alarms, etc. to provide a 
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complete, cohesive control system for the building. All equipment listed in this proposal will be networked 
to the new BMS system and included in the graphical user interface.  

2. Provide DDC control for (5) exhaust fans.  
3. Provide start/stop, status, and alarm. New graphics, schedules, trends, and alarms. 
4. Provide occupancy programming/control as per owner requirements.  
5. Replace the existing programmable thermostats on the (1) existing York RTU, (1) existing Aaon unit, and 

(1) new Carrier RTU with a new JCI FX DDC control system.  
6. This includes a BACnet DDC controller as well as a new space temperature sensor, discharge air sensor, 

control relays, actuators, etc.  
7. Provide, install, and wire a wall-mounted CO2/temperature sensor for each RTU. The RTUs will be 

programmed to provide a full demand-controlled ventilation sequence of operation.  
8. The new control system for each RTU will be fully mapped to the new BMS system and included in the 

graphics, schedules, trends, alarms, etc. This includes the following points and sequences:  
• Supply Fan Start/Stop and Status Monitoring  
• Return Fan Start/Stop and Status Monitoring (if applicable)  
• Space Temperature  
• Space Relative Humidity  
• Space CO2 Level  
• Discharge Air Temperature  
• Economizer control  
• Mixed air control (including DCV control)  
• Heating control  
• Cooling control  
• Freeze protection  
• Full set point and parameter control from BMS system.  

9. Design, fabricate, wire, install, program and commission a new JCI FX DDC control system for the new 
RTU.  

10. This includes a BACnet DDC controller as well as a new space temperature sensor, discharge air sensor, 
control relays, actuators, etc.  

11. Provide, install, and wire a wall-mounted CO2/temperature sensor for the RTU. The RTU will be 
programmed to provide a full demand-controlled ventilation sequence of operation.  

12. The new control system for the RTU will be fully mapped to the new BMS system and included in the 
graphics, schedules, trends, alarms, etc. This includes the following points and sequences: 
• Supply Fan Start/Stop and Status Monitoring 
• Return Fan Start/Stop and Status Monitoring (if applicable) 
• Space Temperature 
• Space Relative Humidity 
• Space CO2 Level 
• Discharge Air Temperature 
• Economizer control 
•  Mixed air control (including DCV control) 
• Heating control 
• Cooling control 
• Freeze protection 
• Full set point and parameter control from BMS system.  

 
13. Provide, install, wire and program a new JCI FX BACnet control system for each new VAV box.  This 

includes the following points and sequences:  
• Space Temperature  
• Space Relative Humidity  
• Space CO2 Level  
• Occupied Space Set Point  
• Unoccupied Space Set Point  
• Discharge Air Temperature  
• CFM set point (heating and cooling modes)  
• Full set point and parameter control from BMS system.  
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The (9) new control points for each VAV box, will be fully mapped to the new BMS system and included in the 
graphics, schedules, trends, alarms, etc.  
 
The Library will provide addresses and permissions for integration to the Library’s existing LAN and remote 
connectivity via VPN (or external IP address) and the Library will provide and maintain a VPN for our use during 
the project and throughout the contract period. 
 
ECM 9: Demand Control Ventilation (DCV) 
 
The scope of work for implementing DCV for Rooftop Units includes installing CO2 sensors in each occupied 
space to measure the level of CO2. Based upon the sensor readings, the ventilation rate for each RTU will be 
adjusted to meet the current demand. The system will be set up to provide a minimum amount of fresh air when 
the space is unoccupied, to maintain indoor air quality.   
 
ECM 10: High Efficiency Gas-Fired Water Heater  
 
1. Disconnecting, removing, and disposing of the existing electric water heater.  
2. New gas lines will be furnished and installed at the location of the new water heater. 
3. Supply and install a new condensing domestic water heater, AO Smith ATI-540HX3-N. 
4. Supply and install all necessary piping, valves, and fittings required to connect the new units to the existing 

piping systems (water and gas). 
5. The new portions of the piping will be insulated with fiberglass and PVC fittings.  
6. Electrical power will be provided to the new unit.  

 
 

ECM 11: Plug Load Controls  
 
Install BERT plug load controls on (25) electronic devices in the Library.  The plug load controls will be installed 
to automatically turn off or put electronic devices in standby mode. 

 
 

 
 
 
 

 
 

 

Device Type: Quantity: 
Projector 2 

Printer 15 
Large Printer/Copier  3 

Coffee Maker 4 
H/C Water Dispenser 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT B 
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ATTACHMENT F 
 
 

GUARANTEE OF ENERGY COST SAVINGS 
 

1. DEFINITIONS 
 

When used in this Contract, the following capitalized words shall have the meaning ascribed to them below: 

 

“Baseline Period” is the period of time that defines the Baseline Usage and is representative of the facilities 

operations, consumption, and usage that is used as the benchmark for determining cost avoidance. 

 

“Baseline Usage” is the calculated energy usage of the Facilities prior to the implementation of the ECMs.   

 

“Baseline Demand” is the calculated energy demand of a piece of equipment or a site prior to the 

implementation of the ECMs. Baseline physical conditions, such as equipment counts, nameplate data, and 

control strategies, will typically be determined through building occupancy, energy end-use survey and plug 

load surveys of the Facilities. 

 

“Energy and Operational Cost Avoidance Guarantee Practices” are those practices identified in The Schedule 

of Savings, intended to achieve avoided costs in energy and/or operating expenses. 

 

“Energy Costs” may include the cost of electricity and fuels to operate HVAC equipment, cogeneration system, 

facility mechanical and lighting systems, and energy management systems, and the cost of water and sewer 

usage, as applicable. 

 

“ECM” the Energy Conservation Measure (ECM) is the installation of equipment or systems, or modification of 

equipment or systems as described in Attachment B. 

 

“Excess Verified Savings” is the amount of Verified Savings minus Guaranteed Savings in a Guaranteed Period. 

 

“Facilities” shall mean those described in Attachment A. 

 

“First Guarantee Period” is defined as the period beginning on the first (1st) day of the month following the date 

of execution of the Delivery and Acceptance Certificate (Attachment E-2) upon Substantial Completion of this 

Project by the Client and ending on the day prior to the first (1st) twelve-month anniversary thereof. 

 

“Guarantee Period” is defined as the First Guarantee Period and each of the successive twelve (12) month 

periods commencing on the anniversary of the commencement of the First Guarantee Period throughout the 

Term of this Contract. 

 

“Guaranteed Savings” is defined as the amount of avoided Energy and Operational Costs guaranteed to the 

CLIENT in each Guarantee Period. 

 

“Guaranteed Savings Report” is defined as the process and report for determining the Verified Savings in each 

Guarantee Period and reconciling it to the Guaranteed Savings in the same Guarantee Period. 

 

“IPMVP” shall mean the International Performance Measurement and Verification Protocol and its 

Measurement and Verification Guidelines for energy savings performance contract projects.  The IPMVP 

guidelines classify measurement & verification approaches as Option A, Option B, Option C, and Option D. 

 

“Measurement and Verification Plan” (M&V Plan) is defined as the plan providing details on how the Guarantee 

Savings will be verified. 

 

“Operational Costs” shall include the cost of operating and maintaining the Facilities, such as, but not limited 

to, the cost of inside and outside labor to repair and maintain Covered Systems and Equipment, the cost of 

custodial supplies, the cost of replacement parts, the cost of deferred maintenance, the cost of lamp and ballast 

disposal, and the cost of new capital equipment as defined for each ECM in Section 4, Schedule of Values. 
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“Term” shall be 18 years from acceptance. 

 

“Verified Savings” is the defined as the summation of avoided Energy and Operational Costs as determined by 

the Measurement & Verification Plan for the Facilities in each Guarantee Period as a result of the ECMs 

provided by ESCO. 

 

Table 2.1. Guaranteed Savings 
 

ECM Electric (kWh)  Electric 
Demand (kW) 

Natural Gas 
(Therms) 

Total Energy 
Savings ($) 

1 – Roof Replacement 
6,426 0 0 $1,070 

2 – Building Envelope 

Improvements  6,176 0 0 $1,028 

3- Solar Ownership 
217,563 0 0 $36,221 

4 – Comprehensive 

Lighting Upgrades and 

Controls 106,114 26 0 $21,402 

5 – Rooftop Unit 

Upgrades with VAV 

Boxes 64,071 21.2 -1,830 $11,608 

6 – Replace Heat 

Pump with High 

Efficiency Heat Pump 1,260 1.9 0 $483 

7– Replace Vestibule 

Fan Coil Unit with High 

Efficiency Heat Pump  5,534 3 0 $1,352 

8 – Install Building 

Management System 

(BMS) 15,045 0 0 $2,505 

9 – Demand Control 

Ventilation 3,393 0 678 $1,345 

10– Install High 

Efficiency Gas-Fired 

Water Heater 2,285 3.5 -82 $789 

11 – Plug Load 

Controls 3,636 0 0 $605 

TOTAL 431,503 56 -1,234 $78,410 
 

 

2.1.1 Excess Savings.  Annual cost savings beyond the guaranteed minimum savings will be retained by 

Client. 

 

 2.1.2  Savings.  Prior to Final Retrofit Acceptance all energy and operational cost avoidance realized by Client 

and as calculated through the Measurement & Verification Plan that result from activities undertaken by ESCO 

prior to Final Acceptance may be applied to the Savings for the First Guarantee Period. 

 

2.1.3 Cumulation of Savings.  The Guaranteed Savings in each Guarantee Period are considered satisfied if 

the Savings for such Guarantee Period equals or exceeds the Guaranteed Savings for such Guarantee Period. 

 

2.1.4 Savings Shortfalls.  In the event that the Savings in any Guarantee Period is less than the Guaranteed 

Savings required for that Guarantee Period, ESCO shall, upon receipt of written demand from Client, 

compensate Client the amount of any such shortfall, limited by the value of the guarantee, within sixty (60) 
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calendar days.    The resulting compensation shall be ESCO’s sole liability for any shortfall in the Guaranteed 

Savings. 

 

2.2 Savings Documentation.   
 
ESCO will provide Client with a Guarantee Savings Report after each Guarantee Period within 120 days.  Client 

will assist ESCO in generating the savings report by providing ESCO’s receipt thereof, together with access to 

relevant records relating to such Energy and Operating Costs.  Client will also assist ESCO by permitting access 

to any energy billing information, maintenance records, drawings, or other data deemed necessary by ESCO 

to generate the said report.  Data and calculations utilized by ESCO in the preparation of its Guaranteed Savings 

Report will be made available to Client, along with such explanations and clarifications as Client may reasonably 

request. 

 

2.2.1 Acceptance of Guaranteed Savings Report.  At the end of each Guarantee Period, Client will have 

forty-five (45) days to review the Guaranteed Savings Report and provide written notice to ESCO of non-

acceptance of the Guaranteed Savings Report for that Guarantee Year.  Failure to provide written notice within 

forty-five (45) days of the receipt of the Guarantee Savings Report shall constitute the deemed acceptance of 

the Report and its findings by the Client. 

 

2.2.2 Guaranteed Savings.  Guaranteed Savings shall be based on 92.5% of the Savings and will be 

determined in accordance with the methodology(s), operating parameters, formulas, and constants as 

described below and/or defined in the Measurement & Verification Plan and/or additional methodologies defined 

by ESCO that may be negotiated with Client at any time.  Actual savings reduction in utility bills may vary for 

reasons outside of ESCO’s control including but not limited to: changes in energy and other utility rates and 

tariffs, changes in Client operating schedules and usage patterns, changes in Client loads due to addition or 

reductions in energy and water consuming devices, changes in weather, impacts due to the operations of 

ECMs, impacts due to the maintenance of ECMs maintained by Client, and additions to and/or reduction in 

facility space usage.  For the purposes of calculating any shortfalls or excesses of Verified Savings versus 

Guaranteed Savings, the Measurement & Verification Plan will be utilized. 

 

2.2.3     Activities and Events Adversely Impacting Savings.  Client must promptly notify ESCO of any activities 

known to Client, which adversely impacts ESCO’s ability to realize the Guaranteed Savings and ESCO shall be 

entitled to reduce the Guaranteed Savings by the amount of any such adverse impact to the extent that such 

adverse impact is beyond ESCO’s reasonable control. 

 

2.2.4   Guarantee Adjustment.  ESCO’s Guaranteed Savings obligations under this Contract are contingent 

upon: (1) Client following the operations and maintenance requirements for the ECMs in accordance with the 

Contract; (2) no alterations or additions being made by the Client without prior notice and written agreement of 

the Parties; (3) Client sending all current utility bills to ESCO within two (2) weeks after receipt; and (4) ESCO’S 

ability to render services not being impaired by circumstances beyond its control.  To the extent that the Client 

defaults or fails to perform fully any of its obligations under this Contract, ESCO may, in its sole discretion, 

adjust the Guaranteed Savings obligation; provided, however, that no adjustment hereunder shall be effective 

unless ESCO has first provided the Client with written notice of Client’s default(s) or failure(s) to perform and 

Client has failed to cure its default(s) and failure(s) to perform within thirty (30) days after receipt of such notice. 

 

2.2.5   Energy Rates.  The base utility rates used for calculating annual cost savings are presented in Table 

2.2.5. These rates will be escalated annually utilizing the rates indicated in Table 2.3 and applied to the ECM 

savings at each facility to determine annual cost savings for each guarantee period. The escalated utility rates 

will be compared to actual utility rates during each year of the Guarantee Period, and the higher of the floor 

values or the actual utility rates in effect will be used to determine savings. 
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Table 2.2.5 Energy Rates 
 

 Annual 
kW Total kW $ Annual 

kWh 
Total 
kWh $ $/kW Calculated 

$/kWh 
$/kWh 

(Blended) Building 
Library 2,172 $26,003 484,480 $80,659 $11.97 $0.17 $0.22 

 

Building Usage (th) Total ($) Estimated $/Unit 

Library 0 $0  $1.15  

 
2.3  Annual Utility Rate Escalation Rate  
The following table shows annual escalation of the utility rates to be used for calculating energy cost savings.  

The utility rates will increase by the following percentages each year over the rates in the prior year beginning 

in Year 1.  

 

Table 2.3 Annual Escalation 
 

Utility Electricity Natural Gas 
$/kWh $/Therm 

Annual 3.5% 3.5% 

 

2.4  Guaranteed Savings 
The following table lists the amount of Guaranteed Savings resulting from the ECMs to be installed by ESCO.   

 
Table 2.4 Guaranteed Savings with Escalation Rate 

 

Period Cost Savings 
1 $78,410 
2 $81,154 
3 $83,995 
4 $86,934 
5 $89,977 
6 $93,126 
7 $96,386 
8 $99,759 
9 $103,251 
10 $106,865 
11 $110,605 
12 $114,476 
13 $118,483 
14 $122,630 
15 $126,922 
16 $131,364 
17 $135,962 
18 $140,720 

Total $1,921,017 
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3. MEASUREMENT & VERIFICATION PLAN 
 

3.1 Measurement and Verification. ESCO and the Client agree that the Verified Savings will be determined 

using the following Measurement and Verification Plan. Through this plan, the Guaranteed Savings generated 

by the ECMs installed in the Facilities will be verified and incorporated herein by reference.  

 

Measurement & Verification Plan:  ESCO and the Client agree that the Verified Savings by ECM will be 

determined using the following Measurement & Verification plans further described in this section.  Through 

this plan, the guaranteed savings generated by the ECMs installed in the Facilities will be validated.  The M&V 

methodologies proposed for these ECMs are based on the North American Measurement and Verification 

Protocol.  The objective of the plan is to quantify the actual electrical and fossil fuel and compare those to the 

specific Baseline Usage for each Facility, the difference of which is the Verified Savings. 

 

During the term of the Contract, ESCO will make adjustments to energy savings due to changes in building 

occupancy, weather data, and utility rate schedules, etc.  The unit costs of energy will be applied to the energy 

savings calculated by this M&V plan.  Current utility cost will be used as a basis for determining the unit cost, 

with floor and ceiling prices set by baseline rate information, presented herein this Attachment. 

 

3.2 M&V Descriptions. The following matrix summarizes the M&V Plan with detailed plan descriptions for 

each ECM
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Table 3.2 Measurement and Verification Summary Matrix 
ECM Number and 

Description 
M&V 

Option 
Utility Types 

Affected Baseline M&V 
Post-Installation 

M&V Performance Period M&V 
Contractually Agreed 

Upon Variables 
 

ECM 1 – Roof Replacement 
The scope of work for this 

ECM involves removing and 
disposing of the existing roof 
system, including all roofing 

materials and insulation. 

C 
 

Electric 
(kWh) 

 

The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual on-site inspections of 
equipment for ongoing 

verification 

These values will be the 
parameters used within 
the model to calculate 
energy savings. The 
operation parameters 

include roof performance, 
reflectance, and space 

temperature. 
 

ECM 2 – Building Envelope Upgrades 

This scope of work this ECM 
involves existing exhaust fans 
will be sealed, areas around 

windows and doors that need 
new weather stripping or 

caulking will be addressed, 
gaps in the concrete along the 

base of the right side of the 
building and the front of the 

storage building. 
 
 
 
 

C Electric 
(kWh) 

 

The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual on-site inspections of 
equipment for ongoing 

verification. Baseline Adjustment 
should be made based on 

cooling and heating load and 
operating hours 

Weather, heating, and 
cooling system efficiency 

and occupancy. 
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ECM 3 – SOLAR 

This scope of work for this 
ECM involves the installation 
of roof-mounted photovoltaic 
systems using ballasted roof 
mounts, with an appropriate 
support system for the PV 

modules 

B Electric 
(kWh) 

Baseline electrical 
energy is equivalent to 
the portion of the facility 

electrical load to be 
offset by the PV system 

electrical generation.  PV 
system generation shall 
be calculated from the 

digital acquisition system 
(DAS) on the inverters. 

Verify that proposed PV 
system has been 

implemented and is 
operating as intended. 
Instantaneous array 
performance to be 
compared against 

designed system output 
through measurement of 
solar insolation, module 
temperature and inverter 
output. Post installation 
savings is determined 

from the same baseline 
calculation modified for 
the as-built condition of 

the PV system 

 Annual on-site inspections of PV 
equipment for ongoing 

verification that system is in 
place, operational and that 

guaranteed electrical generation 
is sustainable.  Energy 

generation is continuously 
metered by the PV system’s 

revenue grade meter. All 
metered generation is reported 

as verified savings. 

System name plate DC 
rating, array tilt, array 
azimuth, DC to AC 

conversion efficiency, 
hours and intensity of 
solar radiation, annual 

kwh generation 
 

ECM 4 – LED LIGHTING AND LIGHTING CONTROLS  
This scope of work for this 

ECM proposed involves the 
replacement of non-LED 

fixtures with new LED lighting.  
 
 

C Electric 
(kWh) 

Lighting fixture power 
consumption, operating 
hours, lighting levels. 
The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual visual inspection of a 
sample set of lighting fixtures 

and controls to ensure the 
integrity of the fixtures and 

controls and confirm that the 
ECM still has the potential to 

perform as specified. 

Lighting fixture power 
consumption, operating 
hours, lighting levels. 
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ECM 5, 6, 7 ,8 & 9 – HVAC UPGRADES & BMS 
This scope of work for this 
ECM involves replacing 

standard efficiency packaged 
air conditioning units with 

higher efficiency conditioning 
units. In addition, integration 

to the BMS system. 
 

C Electric (kWh) The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual on-site inspections of 
HVAC controls and equipment 

for ongoing verification that 
energy control strategies are in 

place and sustainable. 

System efficiency, building 
parameters, current and 

proposed operating 
schedules 

ECM 10 – INSTALL HIGH EFFICIENCY GAS-FIRED WATER HEATER 

This scope of work for this 
ECM involves disconnecting, 
removing, and disposing of 
the existing electric water 

heater. New gas lines will be 
furnished and installed at the 

location of the new water 
heater. 

C Electric (kWh) 
and Gas 
(Therms) 

The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual on-site inspections of the 
equipment and taking readings 
from the installed gas meter.. 

Size, capacity, energy 
efficiency rating, 

temperature setting and 
occupied days 

ECM 11 – PLUG LOAD CONTROLS 

This scope of work for this 
ECM involves installing plug 
load controls on electronic 

devices. 

C Electric (kWh) 
The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. 
Post installation savings is 
determined from the same 
baseline model modified 

for the set points and 
energy rates. 

Annual on-site inspections of 
equipment for ongoing 

verification that energy control 
strategies are in place and 

sustainable. 

Device wattage, number of 
Berts and Scheduled On 

hours 
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3.2.1 Overview of M&V Plan – ECM 1- Roof Replacement 
 

The M&V plan for this ECM is based on IPMVP Option C. 

 

Savings Verification Methodology 

The savings calculation methods for roof insulation primarily rely on the comparison of pre-installation and post-

installation energy consumption data. This calculation considers variables such as heating and cooling degree 

days, occupancy patterns, and temperature differentials. 

Savings calculations includes: 

 

• Regression analysis to account for weather variations 

• Analysis of utility bills and metered data to track changes in energy use. 

• Modeling and simulation tools to predict energy savings based on insulation specifications and building 

characteristics. 

• Comparative analysis of energy consumption data before and after insulation installation to assess the 

impact on heating and cooling loads. 

 

Formulas used to develop and estimate the savings: 

 

• Load Factor = (Area A * U-value A) + (Area B * U-value B) + (Area C * U-value C) 

• Sol-air Temperature Factor = ((Area A * Reflectance A) + (Area B * Reflectance B)+(Area C * Reflectance 

C)/(Total Area)*(Daylight & Debree Factor) 

• Annual Savings (MBH/YR) = (Cooling btu/hr savings)*(% runtime)*(average days in period) 

• Annual Savings (kWh/YR) = (mbh/hr savings)/(12mbh/ton)*(kW/ton)
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Baseline M&V Activities 

The M&V plan for the Roof ECM will follow IPMVP Option C using monthly facility utility bills. Option C analysis 

relies on leveraging utility bills, weather data, and historical weather data to forecast the energy consumption 

at a given facility. Typically, a baseline period is established prior to implementation of ECMs and a weather-

adjusted baseline energy model is determined. This baseline model is calibrated to ensure an accurate 

prediction of facility consumption patterns. After the installation period, utility bills are collected again to examine 

the consumption once the measures have been implemented, and a new weather-adjusted energy model is 

developed. The baseline energy model is applied to the post-install weather conditions, and the difference 

between baseline and post-install is determined to be the energy savings as a result of the project. The figure 

below showcases the Option C methodology for determining whole-facility savings. 

 

 

Post-Installation M&V Activities 

 

• Verify installation of new roof. 
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• Perform standard ASHRAE calculations to verify reduced heat transfer and infiltration. 

• Perform utility bill analysis to verify building operation became more efficient or that changes in 

operation have been taken into consideration. 

 

Table 3.2.1 Guaranteed Savings Summary 
 

Description Electric Savings 
kWh 

Roof Replacement  6,426 

 

 
3.2.2 Overview of M&V Plan – ECM 2- Building Envelope 
 

The M&V plan for this ECM is based on IPMVP Option C. 

 

Savings Verification Methodology 

 

The pre-installation will be validated by verifying the linear feet and area contributing to infiltration. Accepted 

engineering principles were used for Baseline and Post-Installation calculations. Baseline energy use is affected 

by weather patterns, building loads, and building envelope deficiencies. 

 

The information gathered during the CEA includes the following information: 

 
• Building K value: 100 

• Existing cooling COP: 2.5 

• Existing heating efficiency: 80% 

• Weather data based on location. 

• Total gap area 1.72 sq ft 

 

The data collected during the M&V are to use as  input into calculations to create the Baselines to determine 

the performance of the building envelope improvements. 

 

A Microsoft Excel spreadsheet was developed to calculate the baseline and savings for this ECM. A bin 

calculation method was used to estimate the savings associated with improving the building’s insulation 

characteristics and reducing the building’s unwanted infiltration. Details of the calculation can be found below
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Formulas used to estimate the savings: 

 

• Non-Electric Heat Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (HDD) x (9/5) x 

0.075 x .243 x 60 x 24) / (100,000 x Eff %) 

• Electrical Heating Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (HDD) x (.075 x .243 

x 60 x 24) x (conversion to kwh) 

• Cooling Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (CDD) x (.075 x .243 x 60 x 

24) x (conversion to kWh) 

 
Baseline M&V Activities 

 

The M&V plan for the Building Envelope ECM will follow IPMVP Option C using monthly facility utility bills. 

Option C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the 

energy consumption at a given facility. Typically, a baseline period is established prior to implementation of 

ECMs and a weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure 

an accurate prediction of facility consumption patterns. After the installation period, utility bills are collected 

again to examine the consumption once the measures have been implemented, and a new weather-adjusted 

energy model is developed. The baseline energy model is applied to the post-install weather conditions, and 

the difference between baseline and post-install is determined to be the energy savings as a result of the project. 

The figure below showcases the Option C methodology for determining whole-facility savings. 

 

 

 

 

 

 

 

 

Post-Installation M&V Activities 

 

The Post-Installation performance factors are heating system efficiencies and thermal integrity of windows, 

doors, roofs, and wall insulation. The intent of Performance Period verification activities is to ensure that the 
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infiltration experienced in the building prior to implementing this ECM has been reduced as a result of various 

building envelope improvements. The intent is also to ensure that the building envelope improvements are 

being properly maintained. 

.  

 

 

Table 3.2.2 Guaranteed Savings Summary 
 

Description Electric Savings 
 kWh 

Building Envelope 6,176 
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3.2.3 Overview of M&V Plan – ECM 3 - Rooftop Solar 
 

The M&V plan for this ECM is based on IPMVP Option B. 

 
Savings Verification Methodology 

The PVWatts calculator determines the energy production and cost savings of grid-connected photovoltaic (PV) 

energy systems by creating hour-by-hour performance simulations that provide estimated monthly and annual 

energy production in kilowatts and energy value. Users select a geographic location of the PV installation and 

establish system parameters for size, electric cost, array type, tilt angle, and azimuth angle. Using typical 

meteorological year weather data for the selected location, the PVWatts calculator determines the solar 

radiation incident of the PV array and the PV cell temperature for each hour of the year. The DC energy for 

each hour is calculated from the PV system DC rating and the incident solar radiation and then corrected for 

the PV cell temperature. The AC energy for each hour is calculated by multiplying the DC energy by the overall 

DC-to-AC derate factor and adjusting for inverter efficiency as a function of load.  
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Baseline M&V Activities 

Given that the solar PV system is not installed at present, the energy baseline is considered to be the maximum 

potential annual output of the array. The baseline energy was established through collection of various data 

parameters including: 

 

• Geographic location of array 

• DC system size (name plate rating) 

• DC-to-AC derate Factors 

• Array type (fixed, tracking, etc) 

• Array tilt, azimuth 

 

The data collected is used within the proposal to generate baseline energy generation for the PV system. 

 

Post-Installation M&V Activities 

The M&V plan for the rooftop solar panel installation will follow IPMVP Option B: Retrofit Isolation. To determine 

the energy consumption and costs that are offset by the onsite solar panels, data from the digital acquisition 

system (DAS) on the inverters is required. Additionally, cost savings will be determined based on the billing 

data detailing the generated energy, and details of the rate schedule. Examples of the trend data points required 

from the DAS and billing data are noted below.  

 
Parameter  Units  Interval  Dura1on  
Power 
Generated  

kW 15 min  12 months  

PV System 
Standby Use  

kW 15 min  12 months  

Power Returned 
to Utility  

kWh  Monthly  12 months  

Power Returned 
to Grid Cost  

$/kWh Monthly  12 months  

Rated PV 
Capacity  

kWh  N/A  One-Time  

 

 

  
Table 3.2.3 Guaranteed Savings Summary 

 

Description Electric Savings 
 kWh 

Rooftop Solar  217,563 

 
3.2.4 Overview of M&V Plan – ECM 4 - LED Lighting and Lighting Controls 
 
The M&V plan for this ECM is based on IPMVP Option C 

 

 
Savings Verification Methodology 

 
Energy (kWh) and demand (kW) savings will be calculated using the following equations: 
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kWh Savings = Σu [ (kW UsageGroupU,baseline - kW UsageGroupU,post ) x Annual Hours of Operation]  

kW Savings = Σu [(kW UsageGroupU,baseline - kW UsageGroupU,post) 

 

Where:   

kWh Savings  =  kilowatt-hour savings realized during one-

year post-installation  

kW Savings  =  Coincident kilowatt demand saving realized  

kW UsageGroup U,baseline  =  Lighting baseline demand for usage group u  

kW UsageGroup U,post  =  Lighting demand during post-installation 

period for usage group u  

Annual Hours of Operation  =  Annual number of operating hours for the 

usage group u  

 

Savings Calculation Method 

Baseline Energy 
Usage (kWh/yr) = Existing Fixture Watts x Operating Hours / yr x 1 kW / 1000 Watts 

Estimated Energy 
Usage (kWh/yr) 

= Proposed Fixture Watts x Op. Hours/yr x 1 kW / 1000 Watts 

Energy Savings (kWh 
/yr) 

= Baseline Energy Usage – Estimated Energy Usage 

Baseline Demand 
(kW) 

= Existing Fixture Watts / 1000 Watts 

Retrofit Demand 
(kW) 

= Proposed Fixture Watts / 1000 Watts 

Energy Savings (kW) = (Existing Fixture Watts – Proposed Fixture Watts) x 1 kW / 1000 Watts 
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Baseline M&V Activities 

 
The M&V plan for the LED Lighting and Lighting Controls ECM will follow IPMVP Option C using monthly facility 

utility bills. Option C analysis relies on leveraging utility bills, weather data, and historical weather data to 

forecast the energy consumption at a given facility. Typically, a baseline period is established prior to 

implementation of ECMs and a weather-adjusted baseline energy model is determined. This baseline model is 

calibrated to ensure an accurate prediction of facility consumption patterns. After the installation period, utility 

bills are collected again to examine the consumption once the measures have been implemented, and a new 

weather-adjusted energy model is developed. The baseline energy model is applied to the post-install weather 

conditions, and the difference between baseline and post-install is determined to be the energy savings as a 

result of the project. The figure below showcases the Option C methodology for determining whole-facility 

savings. 

 
Post-Installation M&V Activities 

 

Upon project completion, an as-built inventory of post-installation lighting fixtures will be supplied, including the 

lighting ballasts and lamps installed, and lighting illumination levels (foot-candles) in each area. Savings 

calculations will be corrected based on as-built data and will be reported in the Post-Installation Report.  

 

These measurements will be used to calculate actual expected energy savings and will be detailed in the 

Post-Installation Report.  
 

Table 3.2.4 Guaranteed Savings Summary  
 

Description Electric Savings  
kWh 

LED Lighting and Lighting Controls  106,114 

 
   

3.2.5 Overview of M&V Plan – ECM 5,6,7,8,9 - HVAC and BMS upgrades 
 

The M&V plan for this ECM is based on IPMVP Option C. 

 
Savings Verification Methodology 

RTU savings were performed using the TRANE Trace 700 software by inserting the building heating/cooling 

load requirements.  

 

For Heat pump replacement spread sheets tools were used. Energy (kWh) and demand (kW) savings will be 

calculated using the equations below: 

 

Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 

calculation is in kW/ton for simplicity] 

 
 
 
 
 
 
 
 
 
 
 
 
RTU Trane Trace Calculation 
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HEAT PUMP REPLACMENT CALCULATION 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 
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FAN COIL UNIT REPLACMENT CALCULATION 
 

Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 

calculation is in kw/ton for simplicity] 

 

Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 

calculation is in kW/ton for simplicity] 
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BMS Controls Calculation  
Temperature setback based on occupancy 
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Demand Control Ventilation (DCV) 
 

Savings Calculation Method 

Baseline Energy 
Usage (MBH / yr) = 

Sum of all BINs(Existing OA% x Heating/Cooling Efficiency x BIN data 
(Temperature Difference x # of hours)) 

Estimated Energy 
Usage (MBH / yr) 

= 
Sum of all BINs(New OA% x Heating/Cooling Efficiency x BIN data (Temperature 

Difference x # of hours)) 

Energy Savings (MBH 
/ yr) 

= Baseline Energy Usage – Estimated Energy Usage 

 
 
Baseline M&V Activities 

 

The M&V plan for the HVAC and BMS ECMs will follow IPMVP Option C using monthly facility utility bills. Option 

C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the energy 

consumption at a given facility. Typically, a baseline period is established prior to implementation of ECMs and 

a weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure an 

accurate prediction of facility consumption patterns. After the installation period, utility bills are collected again 

to examine the consumption once the measures have been implemented, and a new weather-adjusted energy 

model is developed. The baseline energy model is applied to the post-install weather conditions, and the 

difference between baseline and post-install is determined to be the energy savings as a result of the project. 

The figure below showcases the Option C methodology for determining whole-facility savings. 

 
Post-Installation M&V Activities 

 

The HVAC Controls portion of the audit tool utilizes Trane Trace, an hourly building simulation model to 

generate baseline and post-retrofit models of the facilities energy use. Trane Trace essentially utilizes standard 

heat transfer equations to determine heating and cooling loads based on the heat loss or gain through the 

building envelope, the amount of outdoor air brought into the building, and any source of internal heat gain such 

as lighting or occupants. 

 

After the new HVAC units have been installed and commissioned, RENU will conduct a post-installation 

inspection to verify that the units installed is consistent with what was proposed and has the potential to 

generate the cost savings predicted.  

3.2.5 Guaranteed Savings Summary 

 

Description Electric Savings 
kWh 

Rooftop Unit upgrades with VAV 

boxes 
64,071 

Replace Heat Pump 1,260 

Fan Coil Unit Replacement 5,534 

BMS (DCV and HVAC control) 18,438 
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3.2.6 Overview of M&V Plan – ECM 10 - Gas-Fired Water Heater 
 

The M&V plan for this ECM is based on IPMVP Option C. 

 

Savings Verification Methodology 

 

The detailed calculations for the energy savings and the main equations used are down below: 

• Heating Value for Gallon of Water = 1btu/1lb water x 8lbs/gal x (DHW Setpoint - Incoming Water 

Temperature) 

• Existing Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating Value per gal 

Water)/Existing Efficiency)/btu per unit 

• Proposed Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating Value per gal 

Water) Proposed Efficiency)/btu per unit 

 

 
 
 
Baseline M&V Activities 

 

• The M&V plan for the Hot Water Heater ECM will follow IPMVP Option C using monthly facility utility bills. 

Option C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the 

energy consumption at a given facility. Typically, a baseline period is established prior to implementation 

of ECMs and a weather-adjusted baseline energy model is determined. This baseline model is calibrated 

to ensure an accurate prediction of facility consumption patterns. After the installation period, utility bills are 

collected again to examine the consumption once the measures have been implemented, and a new 

weather-adjusted energy model is developed. The baseline energy model is applied to the post-install 

weather conditions, and the difference between baseline and post-install is determined to be the energy 
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savings as a result of the project. The figure below showcases the Option C methodology for determining 

whole-facility savings. 

 
Post-Installation M&V Activities 

 

RENU shall record the energy consumption of loads associated with the ECM. At the end of the one-year M&V 

period, summarize the gas consumption data for comparison with the baseline and expected consumption. The 

metered equipment shall be inspected at the conclusion of the M&V period and as needed to verify proper 

operation. All collected information and comparison results will be included in the M&V report. portion will be 

used to extrapolate if appropriate. Extension of the M&V period is also an option for mitigating the effect of lost 

data. 

 

 
Table 3.2.6 Guaranteed Savings Summary 

 

Description Electric Savings  
kWh 

Gas fired water heater 2,285 

 
 
 
3.2.7 Overview of M&V Plan – ECM 11- Plug Loads 
 

The M&V plan for this ECM is based on IPMVP Option C. 

 
Savings Verification Methodology 

 
Savings calculation methods for Plug Load Control often involve the comparison of pre-installation and post-

installation energy consumption data.  
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Baseline M&V Activities 

The M&V plan for the Plug Load Controller ECM will follow IPMVP Option C using monthly facility utility bills. 

Option C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the 

energy consumption at a given facility. Typically, a baseline period is established prior to implementation of 

ECMs and a weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure 

an accurate prediction of facility consumption patterns. After the installation period, utility bills are collected 

again to examine the consumption once the measures have been implemented, and a new weather-adjusted 

energy model is developed. The baseline energy model is applied to the post-install weather conditions, and 

the difference between baseline and post-install is determined to be the energy savings as a result of the project. 

The figure below showcases the Option C methodology for determining whole-facility savings. 

 

Post-Installation M&V Activities 

• Commissioning of plug load control devices or systems, following design specifications. 

• Post-installation data collection, covering the same parameters as the pre-installation phase, to 

measure the impact of control measures on energy use. 

• Periodic inspections and maintenance to ensure the continued operation and optimization of plug load 

control systems. 

 
 

 
 

Table 3.2.7 Guaranteed Savings Summary 
 

Description Electric Savings 
 kWh 

Plug Loads  3,636 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT C 
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ATTACHMENT G 

CONTRACT COST AND ANNUAL SERVICES 

(a) Client agrees to pay to ESCO, the amount equal to the Project Cost, as listed below, in accordance
with the terms described in Section 4 of the Contract.  The project payments shall be substantially the
same as those found in Attachment G-1, Project Payments, attached hereto.  Please note this is a
projected payment schedule, subject to market conditions at the time of actual project financing
approval.

Project Cost: $2,490,100 
Downpayment: $1,050,000 
Net Financed Amount: $1,440,100 

Progress Payments are attached hereto as Attachment G-1. 

Schedule G-1 

Year Payment 
1 $138,908 
2 $138,908 
3 $138,908 
4 $138,908 
5 $138,908 
6 $138,908 
7 $138,908 
8 $138,908 
9 $138,908 
10 $138,908 
11 $138,908 
12 $138,908 
13 $138,908 
14 $138,908 
15 $139,755 

Total $2,084,461 

(b) Maintenance Fee:  Client shall pay ESCO for annual maintenance provided under this Contract that
the Parties mutually agree to have ESCO perform. Client agrees to pay the annual Maintenance Fee
as provided for below with respect to such agreed upon services.
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Table G-1 – Annual Maintenance Fee 

Year Fee 
1 $0 
2 $0 
3 $0 
4 $0 
5 $0 
6 $0 
7 $0 
8 $0 
9 $0 
10 $0 
11 $0 
12 $0 
13 $0 
14 $0 
15 $0 
16 $0 
17 $0 
18 $0 

Total $0 

(c) Measurement & Verification Fee: Client shall pay ESCO for annual measurement and verification
services payable at the beginning of each performance period.  Client agrees to pay the annual
Measurement & Verification fee as provided for below with respect to such agreed upon services.

Table G-2 – Annual M&V Fee 

Year Fee 
1 $2,588 
2 $2,639 
3 $2,692 
4 $2,746 
5 $2,801 

Total $13,466 

(d) Performance Period Fee:  The annual performance period fee shall be the sum of the Maintenance Fee
and the Measurement and Verification Fee.  Client agrees to pay the following Performance Period
Fees
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Table G-3 – Performance Period Fee 

Year Fee 
1 $2,588 
2 $2,639 
3 $2,692 
4 $2,746 
5 $2,801 
6 $0 
7 $0 
8 $0 
9 $0 
10 $0 
11 $0 
12 $0 
13 $0 
14 $0 
15 $0 
16 $0 
17 $0 
18 $0 

Total $13,466 
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(e) Cash Flow Table
The following cash flow demonstrates the annual positive cost benefits associated with implementation of the
Energy Performance Contract over the 18-year term.

Year 

Guaranteed 
Energy 
Savings 

O&M 
Savings 

Total 
Savings Payments 

M&V 
Service Total Cost 

Net Cash 
Flow 

ENERGY 
REBATE/ 

INCENTIVE $207,888 
1 $78,410 $5,059 $83,469 $138,908 $2,588 $141,495 $149,862 
2 $81,154 $5,160 $86,315 $138,908 $2,639 $141,547 -$55,232 
3 $83,995 $5,264 $89,258 $138,908 $2,692 $141,600 -$52,341 
4 $86,934 $5,369 $92,303 $138,908 $2,746 $141,653 -$49,350 
5 $89,977 $5,476 $95,453 $138,908 $2,801 $141,708 -$46,255 
6 $93,126 $0 $93,126 $138,908 $0 $138,908 -$45,781 
7 $96,386 $0 $96,386 $138,908 $0 $138,908 -$42,522 
8 $99,759 $0 $99,759 $138,908 $0 $138,908 -$39,148 
9 $103,251 $0 $103,251 $138,908 $0 $138,908 -$35,657 
10 $106,865 $0 $106,865 $138,908 $0 $138,908 -$32,043 
11 $110,605 $0 $110,605 $138,908 $0 $138,908 -$28,303 
12 $114,476 $0 $114,476 $138,908 $0 $138,908 -$24,432 
13 $118,483 $0 $118,483 $138,908 $0 $138,908 -$20,425 
14 $122,630 $0 $122,630 $138,908 $0 $138,908 -$16,278 
15 $126,922 $0 $126,922 $139,755 $0 $139,755 -$12,834 
16 $131,364 $0 $131,364 $0 $0 $0 $131,364 
17 $135,962 $0 $135,962 $0 $0 $0 $135,962 
18 $140,720 $0 $140,720 $0 $0 $0 $140,720 

TOTAL  $1,921,017 $26,328 $2,155,233 $2,084,461 $13,466  $2,097,926 $57,307 



EXHIBIT D 
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ATTACHMENT K 

STANDARDS OF SERVICE 

The Standards of Service documents equipment operating characteristics for the purpose of developing 
baseline energy use and energy efficient upgrade profiles.  

Lighting Systems: 
Standards of Service for lighting systems are defined as the footcandle(fc) at the work surface by the new 
lighting and/or other equipment to be affected by the ECMs. The pre-construction fc levels and equipment 
schedules are used in the development and calibration of the system baseline energy use model/analysis. The 
post-construction fc levels and equipment schedules are used in the development of the system energy use 
model/analysis, and the associated savings. 

Mechanical Systems: 
Standards of Service for mechanical systems are defined as the temperature settings and equipment schedules 
for buildings, zones, and/or other equipment to be affected by the ECMs. The pre-construction temperature 
settings and equipment schedules are used in the development and calibration of the system baseline energy 
use model/analysis. The post-construction temperature settings and equipment schedules are used in the 
development of the system energy use model/analysis, and the associated savings. 

Water Standard of Service: 
Standards of Service for water systems are defined as the pre-construction plumbing fixture flow rates (GPF & 
GPM), usage patterns (flushes or minutes per day) and occupancy for areas affected by the ECM. Baseline 
water usage is calculated based on the plumbing fixture flow rates and usage patterns. A water allocation is 
developed for each building and is compared to the actual (metered) water usage to validate the estimated 
baseline. The post-construction plumbing fixture flow rates are used to calculate the water usage of the system 
and the associated savings. 

The following Attachments K-1 and K-2 document the Standards of Service for the mechanical and water 
systems, respectively. 
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K-1 LIGHTING STANDARDS OF SERVICE

The following average maintained standards of service and comfort shall apply: 

I. SPACE LIGHT LEVELS (FC):

Description 
Occupied Hours Average 

Existing FC 
Average 

Proposed FC From To 

Community Room 
Mon – Thurs: 8AM – 9PM 

Fri -Sat: 9AM- 5PM 
Sun: 1PM-5PM 

60 60 

Children’s Library 
Mon – Thurs: 8AM – 9PM 

Fri -Sat: 9AM- 5PM 
Sun: 1PM-5PM 

60 60 

Main Library 
Mon – Thurs: 8AM – 9PM 

Fri -Sat: 9AM- 5PM 
Sun: 1PM-5PM 

60 60 

Lower Stacks 
Mon – Thurs: 8AM – 9PM 

Fri -Sat: 9AM- 5PM 
Sun: 1PM-5PM 

30 45 

If Client is unable to meet these Standards of Comfort for any reason, Client and ESCO shall mutually agree 
upon an appropriate adjustment to energy savings. 

K-2 MECHANICAL STANDARDS OF SERVICE

The following average maintained standards of service and comfort shall apply: 

I. SPACE TEMPERATURES:

Description 
Occupied Hours Heat Temp 

Occ/Unocc 
Cool Temp 
Occ/Unocc 

Winter 
Days per 

Week 

Summer 
Days per 

week From To 

LIBRARY 

Mon – Thurs: 8AM – 9PM 
Fri -Sat: 9AM- 5PM 

Sun: 1PM-5PM 
72 / 66-68 72 / 76-78 7 6 (closed on 

Sundays) 
Mon – Thurs: 8AM – 9PM 

Fri -Sat: 9AM- 5PM 
Sun: 1PM-5PM 

72/ 66-68 72 / 76-78 7 6 (closed on 
Sundays) 

Mon – Thurs: 8AM – 9PM 
Fri -Sat: 9AM- 5PM 

Sun: 1PM-5PM 
72 / 66-68 72/76-78 7 6 (closed on 

Sundays) 

II. HOT WATER HEATERS:
DHW 100-105°F

III. VENTILATION: Within AHSRAE 62-2007 Code. 

If Client is unable to meet these Standards of Comfort for any reason, Client and ESCO shall mutually agree 
upon an appropriate adjustment to energy savings. 

If Client is unable to meet these Standards of Service, Comfort or Consumption parameters for any reason, 
Client and ESCO shall mutually agree upon an appropriate adjustment to energy savings.
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ATTACHMENT L 
 
 

MODIFICATIONS TO COMPREHENSIVE ENERGY AUDIT 
 

 
 
This contract is based on the revised CEA dated June 18th 2024.



SECOND AMENDMENT  
 

THE SECOND AMENDMENT TO ENERGY SERVICES CONTRACT (“Second 

Amendment”), dated as of June 2, 2025 (“Effective Date”), is entered by and between RENU 

CONTRACTING & RESTORATION, INC. d/b/a RENU ENERGY SOLUTIONS, a New York 

corporation, having an address at 20 35th Street, Copiague, New York 11726 (“ESCO”), and 

CENTRAL ISLIP PUBLIC LIBRARY, having an address at 33 Hawthorne Avenue, Central Islip, 

New York 11722  (“Client”) (collectively, the “Parties”), in respect of that certain Energy Services 

Contract dated December 21, 2023 (as amended, modified or supplemented from time to time, the 

“Contract”) between such Parties.   

 

WITNESSETH: 
 

WHEREAS, ESCO and Client desire to amend the Contract, as provided below, upon the 

terms and subject to the conditions set forth herein.  

 

NOW, THEREFORE, in consideration for the mutual promises contained herein, and for 

other good and valuable consideration, the receipt and sufficiency of which are hereby acknowledged, 

the Parties hereby agree as follows:  

 

1. Defined Terms. Capitalized terms used but not otherwise defined in this Second Amendment 

shall have the meaning given to them in the Contract.  

 

2. Amendment. Subject to the satisfaction of the Conditions Precedent set forth in Section 3 of 

this Second Amendment, the Contract is amended as of the Effective Date, as follows:  

 

a. On page 7 of the Contract, paragraph (a) of Section 4 (Compensation and Payment) is 

hereby deleted in its entirety and replaced with the following inserted in lieu thereof: 

 

The cost of the Project is Two Million Four Hundred Sixty Nine Thousand Fifty Seven Dollars 

($2,469,057.00). 

 

b. On page 8, Section 8 (Changes In Work) inert the sentence “Project and change orders 

are not executory until the approval of the Commissioner is obtained and the Project 

costs will not exceed appropriated monies’ at the end of the paragraph. 

 

c. “Attachment B” (Scope of Services) to the Contract is hereby deleted in its entirety and 

replaced with a revised version of the same, which is annexed hereto as Exhibit A.  

 

d. “Attachment F (Guarantee of Energy Cost Savings) to the Contract is hereby deleted 

in its entirety and replaced with a revised version of the same, which is annexed hereto 

as Exhibit B. 

 

e. “Attachment G” (Contract Cost and Annual Services) to the Contract is hereby deleted 

in its entirety and replaced with a revised version of the same, which is annexed hereto 

as Exhibit C. 
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f. “Attachment L” (Modifications to Comprehensive Energy Audit) to the Contract is

hereby deleted in its entirety and replaced with a revised version of the same, which is

annexed hereto as Exhibit D.

g. The Guarantee of Rebates is attached as Exhibit E.

3. Conditions Precedent. The effectiveness of this Second Amendment is subject to the

following conditions precedent: (i) ESCO and Client have executed the Second Amendment,

(ii) this Second Amendment may be executed in multiple counterparts, each of which shall be

deemed an original, and all of which shall constitute one agreement. This Second Amendment

may be executed by facsimile or PDF signature by any party and such signature shall be

deemed binding for all purposes hereof without delivery of an original signature being

thereafter required.

4. Full Force and Effect. Except as expressly provided herein, the Contract, as modified by this

Second Amendment, remains in full force and effect.

5. Governing Law. This Second Amendment shall be governed by and construed in accordance

with the laws of the State of New York.

6. Invalidity. If any terms, covenant or condition of this Second Amendment shall be held to be

invalid, illegal or unenforceable in any respect, this Second Amendment shall be construed

without such provision.

IN WITNESS WHEREOF, RENU CONTRACTING & RESTORATION, INC. d/b/a RENU

ENERGY SOLUTIONS and CENTRAL ISLIP PUBLIC LIBRARY have caused this Second 

Amendment to the Agreement to be duly executed.   

RENU CONTRACTING & RESTORATION, INC. 

d/b/a RENU ENERGY SOLUTIONS 

By: ____________________ 

       Name: Robert Ragozine 

       Title:  Vice President Energy Solutions 

CENTRAL ISLIP PUBLIC LIBRARY 

By: ____________________ 

       Name: 

       Title: 
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EXHIBIT A – Scope of Services 

ATTACHMENT B - SCOPE OF SERVICES 

DESCRIPTION OF THE ENERGY CONSERVATION MEASURES AND THE EQUIPMENT 

Building Name ECM # Proposed Energy Conservation Measure (ECM) 

Central Islip Public Library 1 Roof Replacement 

Central Islip Public Library 2 Building Envelope Upgrades 

Central Islip Public Library 3 Rooftop Solar 

Central Islip Public Library 4 LED Lighting and Controls 

Central Islip Public Library 5 Rooftop Unit Upgrades and VAV Boxes 

Central Islip Public Library 6 Replace Heat Pump with High Efficiency Heat Pump 

Central Islip Public Library 7 Replace Vestibule Fan Coil Unit with High Efficiency Heat Pump 

Central Islip Public Library 8 Building Management System 

Central Islip Public Library 9 High Efficiency Gas-Fired Water Heater 

Central Islip Public Library 10 Plug Load Controllers 

Scope of Work: 

ECM 1: Roof Replacement 

1. Remove/Rip existing roof down to metal deck.
2. Properly dispose of all materials, including asbestos containing materials (ACM) at an EPA approved

landfill.
3. Supply and install new, tapered R-30 Poly ISO mechanically fastened to metal deck.
4. Supply and install new .060 mechanically fastened Johns Manville TPO roof system as per manufacturers

specifications.  White in color.
5. Flash all penetrations.
6. Supply and install new 20-year Kynar aluminum gravel stop.
7. Provide all dumpsters.
8. Provide safety and pedestrian protection.

ECM 2: Building Envelope Upgrades 

Central Islip Library Main Building 
1. 4 Single Doors to be weather-stripped.
2. 385’ Roof/Wall Joint to be sealed
3. Supply and install foam insulation around (7) exhaust fans.
4. Re-pointing of damaged areas with air leakage
5. Re-caulking of exterior windows
6. Re-caulking of top of main entry into building
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Central Islip Library Storage Building 
1. 1 Single Door to be weather-stripped.  
2. 1 Roll-up Garage Door to be weather-stripped (sides & top only; 30’) 
3. 1 Exhaust fan to be sealed at the damper to plenum connection (6’)  
4. 120’ Roof/Wall Joint to be sealed 

 
ECM 3: Rooftop Solar 

 
1. Provide PV array design with ballast layout for structural approval by others. 
2. Furnish and install (343) Q.Peak Duo XL or similar solar modules producing 164.64 kW. 
3. Furnish and install mounting structure with aluminum top rails type TerraGEN, aluminum tilt rails and 

custom roll formed galvanized steel base rails.  Fasteners will be stainless steel 18-supply. 
4. Install rubber safety membrane for roof protection. 
5. Furnish and install all inverters, (5) CPS-CPS25KW-208 
6. Furnish and install Rapid shutdown devices as necessary. 
7. Furnish and install all Panelboards & Electrical Disconnects 
8. Furnish inverter monitoring package. 
9. Roof warranty inspection upon completion. 

 
ECM 4: LED Lighting and Lighting Controls 

 
This ECM involves the replacement of non-LED fixtures with new LED lighting. Existing 2x4 and 2x2 fixtures 
will be upgraded with volumetric LED “door kits” that will make the fixture appear as if it is an entirely new fixture.  
In the high ceiling areas of the Library, the pendent mounted up-lights will be removed and the fixtures will be 
repositioned to achieve a more unified design.  In the Business Office the downlights will be removed, and new 
2x2 LED fixtures will be installed to provide better lighting.  In the Director’s bathroom, the outdated 1x1 fixture 
will be removed and replaced with a new 2x2 LED fixture.  In the Library Stack area, new LED surface-mounted 
fixtures will be installed on the lower level.  For the upper level of the Stack area, a new drop ceiling will be 
installed with 2x2 LED fixtures. Existing downlights will be replaced with new LED downlights.  Exterior building-
mounted Metal Halide fixtures will be replaced with new LED fixtures with photocells.  The project's scope of 
work includes disconnecting the existing lighting system, disposing and/or recycling of the old equipment, 
securely installing the new LED fixture, wiring and controls connection, and thorough testing of the new fixtures 
to ensure proper operation.  
 
The project's scope of work involves installing occupancy sensors, where deemed suitable, and connecting 
electrical wiring in accordance with New York laws and permit requirements.  We do not recommend the 
installation of sensors for the main Library areas, the Community Room, or the Children’s areas, since having 
lights turned off in these areas could be problematic.  Our proposal does not include the installation of lighting 
controls in these areas. 
 

ECM 5: Rooftop Unit Upgrades with VAV Boxes 
 
Scope of Work (40-Ton RTU and VAV Boxes) 

1. Provide labor to reclaim refrigerant gas from existing split A/C system located on roof of building. We 
will dispose of all refrigerant gas as per local code requirement. 

2. Provide rigging service to remove existing rooftop units and properly dispose of them.  
3. Provide labor and materials to install (1) 40-ton gas fired packaged rooftop unit Carrier Model # 

48K5GW40-JH5A1QAF5. 
4. Modification of existing roof steel to meet unit requirements. 
5. Provide labor and materials to install (9) Variable Air Volume Boxes. 
6. Provide labor and materials to install new supply air and return ductwork for new rooftop. 

unit. New ductwork will be connected to existing supply air and return air duct. 
penetrations through existing roof. 

7. Provide labor and materials to install all required transition ductwork that will be required for installation 
of new variable air volume boxes. 
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8. Provide labor and materials to insulate new outdoor and interior ductwork. All exterior ductwork will be 
insulated with 2” thickness 6 lbs. density duct board and will be weatherproof with venture clad 
membrane. 

9. Provide a certified air balance report at completion of project. 
10. Provide all required shop and as-built drawings at completion of project. 
11. Provide startup service for new rooftop unit. 
12. Building Management System communication and control of all VAV boxes, RTU-1, RTU-2 and RTU-

3. 
13. Installation and control of Electric Duct Heater in Children’s office Area. 
14. Modifications to existing fire alarm system. 

 
Scope of Work (Implement Natural Gas in Existing 20-Ton RTU) 

1. Provide labor to burn out existing heat exchanger once gas piping is completed.  
2. Provide a certified air balance report. 

 

ECM 6: Replace Heat Pump with High Efficiency Heat Pump – IT Room 
 
1. Provide labor to reclaim refrigerant from existing split system and properly dispose of. 
2. Provide labor to disconnect and remove existing condenser and evaporator from site. 
3. Provide labor and materials to install (1) 12,000 BTU high efficiency cooling only condenser and (1) 12,000 

BTU wall-mounted evaporator Daikin Skyair FAQ_TAVJUA. 
4. Provide labor and materials to install new refrigeration and condensate piping for new unit. 
5. Condensate pumps will be provided as required. 
6. Provide and install (2) equipment rails and (1) pipe portal. 
7. Provide rigging service to set new condenser on roof. 
8. Provide startup service for new units. 

ECM 7: Replace Vestibule Fan Coil Unit with High Efficiency Heat Pump  

 
1. Provide labor to disconnect and remove existing electric fan coil unit from premises and dispose of unit. 
2. Provide labor and materials to install (1) 30,000 BTU high efficiency heat pump. Daikin Model Sky Air 

FBQ_TBVJU condenser and (1) 30,000 BTU ceiling cassette evaporator. 
3. Provide labor and materials to install new refrigeration and condensate piping for new unit. 
4. Provide and install (2) equipment rails and (1) pipe portal. 
5. Provide rigging service to set new condenser on roof. 
6. Provide startup service for new units. 

ECM 8: Building Management System (BMS) 

 
1. Install and fully configure a new JCI Facility Explorer FX-80 Niagara web-based BMS system. The new 

BMS system will be provided with a full graphics package, historical trends, alarms, etc. to provide a 
complete, cohesive control system for the building. All equipment listed in this proposal will be networked 
to the new BMS system and included in the graphical user interface.  

2. Provide DDC control for (5) exhaust fans.  
3. Provide start/stop, status, and alarm. New graphics, schedules, trends, and alarms. 
4. Provide occupancy programming/control as per owner requirements.  
5. Replace the existing programmable thermostats on the (1) existing York RTU, (1) existing Aaon unit, and 

(1) new Carrier RTU with a new JCI FX DDC control system.  
6. This includes a BACnet DDC controller as well as a new space temperature sensor, discharge air sensor, 

control relays, actuators, etc.  
7. Provide, install, and wire a wall-mounted CO2/temperature sensor for each RTU. The RTUs will be 

programmed to provide a full demand-controlled ventilation sequence of operation.  
8. The new control system for each RTU will be fully mapped to the new BMS system and included in the 

graphics, schedules, trends, alarms, etc. This includes the following points and sequences:  

• Supply Fan Start/Stop and Status Monitoring  

• Return Fan Start/Stop and Status Monitoring (if applicable)  
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• Space Temperature  

• Space Relative Humidity  

• Space CO2 Level  

• Discharge Air Temperature  

• Economizer control  

• Mixed air control (including DCV control)  

• Heating control  

• Cooling control  

• Freeze protection  

• Full set point and parameter control from BMS system.  
9. Design, fabricate, wire, install, program and commission a new JCI FX DDC control system for the new 

RTU.  
10. This includes a BACnet DDC controller as well as a new space temperature sensor, discharge air sensor, 

control relays, actuators, etc.  
11. Provide, install, and wire a wall-mounted CO2/temperature sensor for the RTU. The RTU will be 

programmed to provide a full demand-controlled ventilation sequence of operation.  
12. The new control system for the RTU will be fully mapped to the new BMS system and included in the 

graphics, schedules, trends, alarms, etc. This includes the following points and sequences: 

• Supply Fan Start/Stop and Status Monitoring 

• Return Fan Start/Stop and Status Monitoring (if applicable) 

• Space Temperature 

• Space Relative Humidity 

• Space CO2 Level 

• Discharge Air Temperature 

• Economizer control 

•  Mixed air control (including DCV control) 

• Heating control 

• Cooling control 

• Freeze protection 

• Full set point and parameter control from BMS system.  
13. Provide, install, wire and program a new JCI FX BACnet control system for each new VAV box.  This 

includes the following points and sequences:  

• Space Temperature  

• Space Relative Humidity  

• Space CO2 Level  

• Occupied Space Set Point  

• Unoccupied Space Set Point  

• Discharge Air Temperature  

• CFM set point (heating and cooling modes)  

• Full set point and parameter control from BMS system.  
 
The new control points for each VAV box will be fully mapped to the new BMS system and included in the 
graphics, schedules, trends, alarms, etc.  
 
The Library will provide addresses and permissions for integration to the Library’s existing LAN and remote 
connectivity via VPN (or external IP address) and the Library will provide and maintain a VPN for our use during 
the project and throughout the contract period. 

 

ECM 9: High Efficiency Gas-Fired Water Heater  

 
1. Disconnecting, removing, and disposing of the existing electric water heater.  
2. New gas lines will be furnished and installed at the location of the new water heater. 
3. Supply and install a new condensing domestic water heater, AO Smith ATI-540HX3-N. 
4. Supply and install all necessary piping, valves, and fittings required to connect the new units to the existing 

piping systems (water and gas). 
5. The new portions of the piping will be insulated with fiberglass and PVC fittings.  
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6. Electrical power and control wiring will be provided to the new units.  
7. Piping will be checked for leaks to ensure proper operation of the new water heater. 

 

ECM 10: Plug Load Controls  

 
Install BERT plug load controls on (25) electronic devices in the Library.  The plug load controls will be installed 

to automatically turn off or put electronic devices in standby mode. 
 
 

 
 
 
 

 
 

 

Device Type: Quantity: 

Projector 2 

Printer 15 

Large Printer/Copier  3 

Coffee Maker 4 

H/C Water Dispenser 1 
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EXHIBIT B – Guarantee of Energy Cost Savings 
 
Table 2.1. Guaranteed Savings 

 

ECM Electric (kWh)  
Electric 

Demand (kW) 

 
Natural Gas 

(Therms) 
Total Energy 
Savings ($) 

1 – Roof Replacement 
8,687 0 

 

0 $1,374 

2 – Building Envelope 
Improvements  6,176 0 

 

0 $977 

3- Solar Ownership 
217,563 0 

 

0 $34,410 

4 – Comprehensive 
Lighting Upgrades and 
Controls 106,114 26 

 

0 $20,332 

5 – Rooftop Unit 
Upgrades with VAV 
Boxes 64,071 21.2 

 

-1,830 $11,028 

6 – Replace Heat 
Pump with High 
Efficiency Heat Pump 1,260 1.9 

 

0 $459 

7– Replace Vestibule 
Fan Coil Unit with High 
Efficiency Heat Pump  5,534 3 

 

0 $1,285 

8 – Install Building 
Management System 
(BMS) 15,045 0 

 

0 $2,380 

9– Install High 
Efficiency Gas-Fired 
Water Heater 2,285 3.5 

 

-82 $750 

10 – Plug Load 
Controls 3,636 0 

 
0 $575 

TOTAL 430,371 56  -1,912 $73,568 

 
 

Table 2.4 Guaranteed Savings with Escalation Rate 

 

Period Cost Savings 

1 $76,143 

2 $78,808 

3 $81,566 

4 $84,421 

5 $87,375 

6 $90,434 

7 $93,599 

8 $96,875 

9 $100,265 

10 $103,775 
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Period Cost Savings 

11 $107,407 

12 $111,166 

13 $115,057 

14 $119,084 

15 $123,252 

16 $127,566 

17 $132,030 

18 $136,651 

Total $1,865,473 

 

 

3. MEASUREMENT & VERIFICATION PLAN 

3.1 Measurement and Verification. ESCO and the Client agree that the Verified Savings will be determined using the 
following Measurement and Verification Plan. Through this plan, the Guaranteed Savings generated by the 
ECMs installed in the Facilities will be verified and incorporated herein by reference. 

 
Measurement & Verification Plan: ESCO and the Client agree that the Verified Savings by ECM will be determined 
using the following Measurement & Verification plans further described in this section. Through this plan, the 
guaranteed savings generated by the ECMs installed in the Facilities will be validated. The M&V methodologies 
proposed for these ECMs are based on the North American Measurement and Verification Protocol. The objective 
of the plan is to quantify the actual electrical and fossil fuel and compare those to the specific Baseline Usage for 
each Facility, the difference of which is the Verified Savings. 

 
During the term of the Contract, ESCO will make adjustments to energy savings due to changes in building 
occupancy, weather data, and utility rate schedules, etc. The unit costs of energy will be applied to the energy 
savings calculated by this M&V plan. Current utility cost will be used as a basis for determining the unit cost, with 
floor and ceiling prices set by baseline rate information, presented herein this Attachment. 

 

3.2 M&V Descriptions. The following matrix summarizes the M&V Plan with detailed plan descriptions for each 
ECM. 
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Table 3.2 Measurement and Verification Summary Matrix 

ECM Number and 
Description 

M&V 
Option 

Utility Types 
Affected 

 
Baseline M&V 

Post-Installation M&V  
Performance Period M&V 

Contractually Agreed 
Upon Variables 

 

ECM 1 – Roof Replacement 

The scope of work for this 
ECM involves removing and 
disposing of the existing roof 
system, including all roofing 

materials and insulation. 

C Electric (kWh) The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. Post 
installation savings is 

determined from the same 
baseline model modified for 
the set points and energy 

rates. 

Annual on-site inspections of 
equipment for ongoing verification 

These values will be the 
parameters used within 
the model to calculate 
energy savings. The 
operation parameters 

include roof performance, 
reflectance, and space 

temperature. 

ECM 2 – Building Envelope Upgrades 

This scope of work this ECM C Electric The analysis relies on Verify that proposed Annual on-site inspections of Weather, heating, and 
involves existing exhaust fans  (kWh) leveraging utility bills, equipment has been equipment for ongoing cooling system efficiency 
will be sealed, areas around   weather data, and implemented and is verification. Baseline Adjustment and occupancy. 

windows and doors that need   historical weather data to operating as intended. should be made based on  

new weather stripping or   forecast the energy Post installation savings is cooling and heating load and  

caulking will be addressed, 
gaps in the concrete along the 

  consumption at a given 
facility. 

determined from the same 
baseline model modified 

operating hours  

base of the right side of the    for the set points and   

building and the front of the    energy rates.   

storage building.       
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ECM 3 – SOLAR 

This scope of work for this B Electric Baseline electrical Verify that proposed PV Annual on-site inspections of PV System name plate DC 
ECM involves the installation  (kWh) energy is equivalent to system has been equipment for ongoing rating, array tilt, array 
of roof-mounted photovoltaic   the portion of the facility implemented and is verification that system is in azimuth, DC to AC 
systems using ballasted roof   electrical load to be operating as intended. place, operational and that conversion efficiency, 
mounts, with an appropriate   offset by the PV system Instantaneous array guaranteed electrical generation hours and intensity of 
support system for the PV   electrical generation. PV performance to be is sustainable. Energy solar radiation, annual 

modules   system generation shall compared against generation is continuously kwh generation 
   be calculated from the designed system output metered by the PV system’s  

   digital acquisition system through measurement of revenue grade meter. All  

   (DAS) on the inverters. solar insolation, module 
temperature and inverter 
output. Post installation 

metered generation is reported as 
verified savings. 

 

    savings is determined   

    from the same baseline   

    calculation modified for   

    the as-built condition of   

    the PV system   

ECM 4 – LED LIGHTING AND LIGHTING CONTROLS 
This scope of work for this C Electric Lighting fixture power Verify that proposed Annual visual inspection of a Lighting fixture power 

ECM proposed involves the  (kWh) consumption, operating equipment has been sample set of lighting fixtures consumption, operating 
replacement of non-LED   hours, lighting levels. implemented and is and controls to ensure the hours, lighting levels. 

fixtures with new LED lighting.   The analysis relies on operating as intended. integrity of the fixtures and  

   leveraging utility bills, Post installation savings is controls and confirm that the  

   weather data, and determined from the same ECM still has the potential to  

   historical weather data to baseline model modified perform as specified.  

   forecast the energy for the set points and   

   consumption at a given energy rates.   

   facility.    
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ECM 5, 6, 7 & 8 – HVAC UPGRADES & BMS 

This scope of work for this 
ECM involves replacing 

standard efficiency packaged 
air conditioning units with 

higher efficiency conditioning 
units. In addition, integration 

to the BMS system. 

C Electric (kWh) The analysis relies on 
leveraging utility bills, 

weather data, and 
historical weather data to 

forecast the energy 
consumption at a given 

facility. 

Verify that proposed 
equipment has been 
implemented and is 

operating as intended. Post 
installation savings is 

determined from the same 
baseline model modified for 
the set points and energy 

rates. 

Annual on-site inspections of 
HVAC controls and equipment 

for ongoing verification that 
energy control strategies are in 

place and sustainable. 

System efficiency, building 
parameters, current and 

proposed operating 
schedules 

ECM 9 – INSTALL HIGH EFFICIENCY GAS-FIRED WATER HEATER 

This scope of work for this C Electric (kWh) The analysis relies on Verify that proposed Annual on-site inspections of the Size, capacity, energy 
ECM involves disconnecting,  and Gas leveraging utility bills, equipment has been equipment and taking readings efficiency rating, 
removing, and disposing of  (Therms) weather data, and implemented and is from the installed gas meter.. temperature setting and 
the existing electric water   historical weather data to operating as intended.  occupied days 

heater. New gas lines will be   forecast the energy Post installation savings is   

furnished and installed at the   consumption at a given determined from the same   

location of the new water   facility. baseline model modified   

heater.    for the set points and   

    energy rates.   

ECM 10 – PLUG LOAD CONTROLS 
This scope of work for this C Electric (kWh)  Verify that proposed Annual on-site inspections of Device wattage, number of 

ECM involves installing plug   The analysis relies on equipment has been equipment for ongoing Berts and Scheduled On 
load controls on electronic   leveraging utility bills, implemented and is verification that energy control hours 

devices.   weather data, and operating as intended. strategies are in place and  

   historical weather data to 
forecast the energy 

Post installation savings is 
determined from the same 

sustainable.  

   consumption at a given baseline model modified   

   facility. for the set points and   

    energy rates.   
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3.2.1 Overview of M&V Plan – ECM 1- Roof Replacement 

The M&V plan for this ECM is based on IPMVP Option C. Savings 

Verification Methodology 
The savings calculation methods for roof insulation primarily rely on the comparison of pre-installation and post- 
installation energy consumption data. This calculation considers variables such as heating and cooling degree days, 
occupancy patterns, and temperature differentials. 
Savings calculations includes: 
 

• Regression analysis to account for weather variations 

• Analysis of utility bills and metered data to track changes in energy use. 

• Modeling and simulation tools to predict energy savings based on insulation specifications and building 
characteristics. 

• Comparative analysis of energy consumption data before and after insulation installation to assess the 
impact on heating and cooling loads. 

Formulas used to develop and estimate the savings: 

• Load Factor = (Area A * U-value A) + (Area B * U-value B) + (Area C * U-value C) 

• Sol-air Temperature Factor = ((Area A * Reflectance A) + (Area B * Reflectance B)+(Area C * Reflectance 
C)/(Total Area)*(Daylight & Debree Factor) 

• Annual Savings (MBH/YR) = (Cooling btu/hr savings)*(% runtime)*(average days in period) 

• Annual Savings (kWh/YR) = (mbh/hr savings)/(12mbh/ton)*(kW/ton) 
 

 
Baseline M&V Activities 
The M&V plan for the Roof ECM will follow IPMVP Option C using monthly facility utility bills. Option C analysis relies 
on leveraging utility bills, weather data, and historical weather data to forecast the energy consumption at a given 
facility. Typically, a baseline period is established prior to implementation of ECMs and a weather- adjusted baseline 
energy model is determined. This baseline model is calibrated to ensure an accurate prediction of facility 
consumption patterns. After the installation period, utility bills are collected again to examine the consumption once 
the measures have been implemented, and a new weather-adjusted energy model is developed. The baseline 
energy model is applied to the post-install weather conditions, and the difference between baseline and post-install 
is determined to be the energy savings as a result of the project. The figure below showcases the Option C 
methodology for determining whole-facility savings. 
 
 
Post-Installation M&V Activities 

• Verify installation of new roof. 

• Perform standard ASHRAE calculations to verify reduced heat transfer and infiltration. 

• Perform utility bill analysis to verify building operation became more efficient or that changes in 
operation have been taken into consideration. 

 
Table 3.2.1 Guaranteed Savings Summary 

 

 
Description 

Electric Savings 
kWh 

Roof Replacement 8,687 

 

 

3.2.2 Overview of M&V Plan – ECM 2- Building Envelope 

The M&V plan for this ECM is based on IPMVP Option C. Savings 
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Verification Methodology 

The pre-installation will be validated by verifying the linear feet and area contributing to infiltration. Accepted 
engineering principles were used for Baseline and Post-Installation calculations. Baseline energy use is affected by 
weather patterns, building loads, and building envelope deficiencies. 

The information gathered during the CEA includes the following information: 

 

• Building K value: 100 

• Existing cooling COP: 2.5 

• Existing heating efficiency: 80% 

• Weather data based on location. 

• Total gap area 1.72 sq ft 

The data collected during the M&V are to use as input into calculations to create the Baselines to determine the 
performance of the building envelope improvements. 
 
A Microsoft Excel spreadsheet was developed to calculate the baseline and savings for this ECM. A bin calculation 
method was used to estimate the savings associated with improving the building’s insulation characteristics and 
reducing the building’s unwanted infiltration. Details of the calculation can be found in the CEA. 
 

Formulas used to estimate the savings: 
 

• Non-Electric Heat Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (HDD) x (9/5) x 
0.075 x .243 x 60 x 24) / (100,000 x Eff %) 

• Electrical Heating Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (HDD) x (.075 x .243 
x 60 x 24) x (conversion to kwh) 

• Cooling Loss = ((Bldg Leakage sq ft) x (bldg k factor) x (Wind P Factor) x (CDD) x (.075 x .243 x 60 x 
24) x (conversion to kWh) 

 
Baseline M&V Activities 
 
The M&V plan for the Building Envelope ECM will follow IPMVP Option C using monthly facility utility bills. Option 
C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the energy 
consumption at a given facility. Typically, a baseline period is established prior to implementation of ECMs and a 
weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure an accurate 
prediction of facility consumption patterns. After the installation period, utility bills are collected again to examine 
the consumption once the measures have been implemented, and a new weather-adjusted energy model is 
developed. The baseline energy model is applied to the post-install weather conditions, and the difference between 
baseline and post-install is determined to be the energy savings as a result of the project. The figure below showcases 
the Option C methodology for determining whole-facility savings. 
 
Post-Installation M&V Activities 

The Post-Installation performance factors are heating system efficiencies and thermal integrity of windows, doors, 
roofs, and wall insulation. The intent of Performance Period verification activities is to ensure that the infiltration 
experienced in the building prior to implementing this ECM has been reduced as a result of various building 
envelope improvements. The intent is also to ensure that the building envelope improvements are being properly 
maintained. 
. 
Table 3.2.2 Guaranteed Savings Summary 
 

 
Description 

Electric Savings 
kWh 

Building Envelope 6,176 
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3.2.3 Overview of M&V Plan – ECM 3 - Rooftop Solar 

The M&V plan for this ECM is based on IPMVP Option B. Savings 

Verification Methodology 

The PVWatts calculator determines the energy production and cost savings of grid-connected photovoltaic (PV) 
energy systems by creating hour-by-hour performance simulations that provide estimated monthly and annual 
energy production in kilowatts and energy value. Users select a geographic location of the PV installation and 
establish system parameters for size, electric cost, array type, tilt angle, and azimuth angle. Using typical 
meteorological year weather data for the selected location, the PVWatts calculator determines the solar radiation 
incident of the PV array and the PV cell temperature for each hour of the year. The DC energy for each hour is 
calculated from the PV system DC rating and the incident solar radiation and then corrected for the PV cell 
temperature. The AC energy for each hour is calculated by multiplying the DC energy by the overall DC-to-AC derate 
factor and adjusting for inverter efficiency as a function of load. 
 
Baseline M&V Activities 
Given that the solar PV system is not installed at present, the energy baseline is considered to be the maximum 
potential annual output of the array. The baseline energy was established through collection of various data 
parameters including: 
 

• Geographic location of array 

• DC system size (name plate rating) 

• DC-to-AC derate Factors 

• Array type (fixed, tracking, etc) 

• Array tilt, azimuth 

The data collected is used within the proposal to generate baseline energy generation for the PV system. 

Post-Installation M&V Activities 

The M&V plan for the rooftop solar panel installation will follow IPMVP Option B: Retrofit Isolation. To determine the 
energy consumption and costs that are offset by the onsite solar panels, data from the digital acquisition system 
(DAS) on the inverters is required. Additionally, cost savings will be determined based on the billing data detailing 
the generated energy, and details of the rate schedule. Examples of the trend data points required from the DAS and 
billing data are noted below. 

 

Parameter Units Interval Dura1on 

Power Generated kW 15 min 12 months 

PV System 
Standby Use 

kW 15 min 12 months 

Power Returned 
to Utility 

kWh Monthly 12 months 

Power Returned 
to Grid Cost 

$/kWh Monthly 12 months 

Rated PV 
Capacity 

kWh N/A One-Time 

 
 

Table 3.2.3 Guaranteed Savings Summary 
 

 
Description 

Electric Savings kWh 

Rooftop Solar 217,563 
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3.2.4 Overview of M&V Plan – ECM 4 - LED Lighting and Lighting Controls 

 
The M&V plan for this ECM is based on IPMVP Option C 
 
Savings Verification Methodology 

 
Energy (kWh) and demand (kW) savings will be calculated using the following equations: 

kWh Savings = Σu [ (kW UsageGroupU,baseline - kW UsageGroupU,post ) x Annual Hours of Operation] 

 
kW Savings = Σu [(kW UsageGroupU,baseline - kW UsageGroupU,post) 

 
Where: 
kWh Savings = kilowatt-hour savings realized during one- 

kW Savings = 

year post-installation 

Coincident kilowatt demand saving realized 

kW UsageGroup U,baseline = Lighting baseline demand for usage group u 

kW UsageGroup U,post = Lighting demand during post-installation 

Annual Hours of Operation = 
period for usage group u 
Annual number of operating hours for the 

  usage group u 

 

Savings Calculation Method 

Baseline Energy 
Usage (kWh/yr) 

 

= 
 

Existing Fixture Watts x Operating Hours / yr x 1 kW / 1000 Watts 

Estimated Energy 
Usage (kWh/yr) 

 

= 
 

Proposed Fixture Watts x Op. Hours/yr x 1 kW / 1000 Watts 

Energy Savings (kWh 
/yr) 

 

= 
 

Baseline Energy Usage – Estimated Energy Usage 

Baseline Demand 
(kW) 

 

= 
 

Existing Fixture Watts / 1000 Watts 

Retrofit Demand 
(kW) 

 

= 
 

Proposed Fixture Watts / 1000 Watts 

Energy Savings (kW) = (Existing Fixture Watts – Proposed Fixture Watts) x 1 kW / 1000 Watts 
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Baseline M&V Activities 
 
The M&V plan for the LED Lighting and Lighting Controls ECM will follow IPMVP Option C using monthly facility utility 
bills. Option C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the 
energy consumption at a given facility. Typically, a baseline period is established prior to implementation of ECMs 
and a weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure an 
accurate prediction of facility consumption patterns. After the installation period, utility bills are collected again to 
examine the consumption once the measures have been implemented, and a new weather-adjusted energy model 
is developed. The baseline energy model is applied to the post-install weather conditions, and the difference 
between baseline and post-install is determined to be the energy savings as a result of the project. The figure below 
showcases the Option C methodology for determining whole-facility savings. 
 
Post-Installation M&V Activities 
 
Upon project completion, an as-built inventory of post-installation lighting fixtures will be supplied, including the 
lighting ballasts and lamps installed, and lighting illumination levels (foot-candles) in each area. Savings calculations 
will be corrected based on as-built data and will be reported in the Post-Installation Report. 

These measurements will be used to calculate actual expected energy savings and will be detailed in the Post-
Installation Report. 

 
Table 3.2.4 Guaranteed Savings Summary 

 

 
Description 

Electric Savings kWh 

LED Lighting and Lighting Controls 106,114 

 

 
3.2.5 Overview of M&V Plan – ECM 5,6,7 & 8 - HVAC and BMS upgrades 
 
The M&V plan for this ECM is based on IPMVP Option C. Savings  
 
Savings Verification Methodology 
 
RTU savings were performed using the TRANE Trace 700 software by inserting the building heating/cooling 
load requirements. 
 
For heat pump replacement spread sheets tools were used. Energy (kWh) and demand (kW) savings will be 
calculated using the equations below: 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 
 

HEAT PUMP REPLACMENT CALCULATION 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 
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FAN COIL UNIT REPLACMENT CALCULATION 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kw/ton for simplicity] 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) [Efficiency 
calculation is in kW/ton for simplicity] 

BMS Controls Calculation 
Temperature setback based on occupancy 
 
Baseline M&V Activities 

The M&V plan for the HVAC and BMS ECMs will follow IPMVP Option C using monthly facility utility bills. Option C 
analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the energy 
consumption at a given facility. Typically, a baseline period is established prior to implementation of ECMs and a 
weather-adjusted baseline energy model is determined. This baseline model is calibrated to ensure an accurate 
prediction of facility consumption patterns. After the installation period, utility bills are collected again to examine 
the consumption once the measures have been implemented, and a new weather-adjusted energy model is 
developed. The baseline energy model is applied to the post-install weather conditions, and the difference between 
baseline and post-install is determined to be the energy savings as a result of the project. The figure below 
showcases the Option C methodology for determining whole-facility savings. 

 
Post-Installation M&V Activities 
 
The HVAC Controls portion of the audit tool utilizes Trane Trace, an hourly building simulation model to generate 
baseline and post-retrofit models of the facilities energy use. Trane Trace essentially utilizes standard heat transfer 
equations to determine heating and cooling loads based on the heat loss or gain through the building envelope, the 
amount of outdoor air brought into the building, and any source of internal heat gain such as lighting or occupants. 
 
After the new HVAC units have been installed and commissioned, RENU will conduct a post-installation inspection 
to verify that the units installed is consistent with what was proposed and has the potential to generate the cost 
savings predicted. 
 

3.2.5 Guaranteed Savings Summary 

 

 
Description 

Electric Savings kWh 

Rooftop Unit upgrades with VAV boxes 
64,071 

Replace Heat Pump 1,260 

Fan Coil Unit Replacement 5,534 

BMS (DCV and HVAC control) 15,045 
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3.2.6 Overview of M&V Plan – ECM 10 - Gas-Fired Water Heater 
 
The M&V plan for this ECM is based on IPMVP Option C. Savings 

Savings Verification Methodology 

The detailed calculations for the energy savings and the main equations used are down below: 

• Heating Value for Gallon of Water = 1btu/1lb water x 8lbs/gal x (DHW Setpoint - Incoming Water 
Temperature) 

• Existing Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating Value per gal 
Water)/Existing Efficiency)/btu per unit 

• Proposed Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating Value per gal 
Water) Proposed Efficiency)/btu per unit 

 
Baseline M&V Activities 
 

• The M&V plan for the Hot Water Heater ECM will follow IPMVP Option C using monthly facility utility bills. 
Option C analysis relies on leveraging utility bills, weather data, and historical weather data to forecast the 
energy consumption at a given facility. Typically, a baseline period is established prior to implementation of 
ECMs and a weather-adjusted baseline energy model is determined. This baseline model is calibrated to 
ensure an accurate prediction of facility consumption patterns. After the installation period, utility bills are 
collected again to examine the consumption once the measures have been implemented, and a new 
weather-adjusted energy model is developed. The baseline energy model is applied to the post-install 
weather conditions, and the difference between baseline and post-install is determined to be the energy 
savings as a result of the project. The figure below showcases the Option C methodology for determining 
whole-facility savings. 

 
Post-Installation M&V Activities 

RENU shall record the energy consumption of loads associated with the ECM. At the end of the one-year M&V 
period, summarize the gas consumption data for comparison with the baseline and expected consumption. The 
metered equipment shall be inspected at the conclusion of the M&V period and as needed to verify proper operation. 
All collected information and comparison results will be included in the M&V report. portion will be used to 
extrapolate if appropriate. Extension of the M&V period is also an option for mitigating the effect of lost data. 
 

 
Table 3.2.6 Guaranteed Savings Summary 

 

 
Description 

Electric Savings 
kWh 

Gas fired water heater 2,285 

 

 
3.2.7 Overview of M&V Plan – ECM 11- Plug Loads 

The M&V plan for this ECM is based on IPMVP Option C. 

Energy Savings Verification Methodology 

Savings calculation methods for Plug Load Control often involve the comparison of pre-installation and post- installation 
energy consumption data. 
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Baseline M&V Activities 
The M&V plan for the Plug Load Controller ECM will follow IPMVP Option C using monthly facility utility 
bills. Option C analysis relies on leveraging utility bills, weather data, and historical weather data to 
forecast the energy consumption at a given facility. Typically, a baseline period is established prior to 
implementation of ECMs and a weather-adjusted baseline energy model is determined. This baseline 
model is calibrated to ensure an accurate prediction of facility consumption patterns. After the 
installation period, utility bills are collected again to examine the consumption once the measures have 
been implemented, and a new weather-adjusted energy model is developed. The baseline energy 
model is applied to the post-install weather conditions, and the difference between baseline and post-
install is determined to be the energy savings as a result of the project. The figure below showcases the 
Option C methodology for determining whole-facility savings. 

Post-Installation M&V Activities 

• Commissioning of plug load control devices or systems, following design specifications. 

• Post-installation data collection, covering the same parameters as the pre-installation 
phase, to measure the impact of control measures on energy use. 

• Periodic inspections and maintenance to ensure the continued operation and optimization 
of plug load control systems. 

 
Table 3.2.7 Guaranteed Savings Summary 

 

 
Description 

Electric Savings kWh 

Plug Loads 3,636 
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EXHIBIT C – Contract Cost and Annual Services 
 
ATTACHMENT G - CONTRACT COST AND ANNUAL SERVICES  

 
(a) Client agrees to pay to ESCO, the amount equal to the Project Cost, as listed below, in accordance 

with the terms described in Section 4 of the Contract.  The project payments shall be substantially 
the same as those found in Attachment G-1, Project Payments, attached hereto.  Please note this 
is a projected payment schedule, subject to market conditions at the time of actual project financing 
approval. 

 
 Project Cost:   $2,469,057 
 Downpayment:   $1,050,000 
 Net Financed Amount: $1,419,057 
 

Schedule G-1  
 

Year Payment 

1 $136,878 

2 $136,878 

3 $136,878 

4 $136,878 

5 $136,878 

6 $136,878 

7 $136,878 

8 $136,878 

9 $136,878 

10 $136,878 

11 $136,878 

12 $136,878 

13 $136,878 

14 $136,878 

15 $137,713 

Total $2,054,003 
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EXHIBIT D – Modifications to Comprehensive Energy Audit 
 

The Comprehensive Energy Audit (CEA) is revised as of May 12, 2025 and is attached hereto. 
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EXHIBIT E – Guarantee of Rebates 
 

For the Central Islip Public Library EPC, RENU Energy Solutions guarantees the total rebate 

amount of $207,888 in full without exception.  Any shortfall will be paid by RENU to the Library. 
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CEA 6-18-24 Revision 5-12-25 
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Section 1. Executive Summary  
 

1.1 Overview 
RENU Energy Solutions (RENU) is pleased to submit this Comprehensive Energy Audit (CEA) for 
the Central Islip Public Library. The purpose of this CEA is to assess the energy performance of 
Central Islip Public Library and present energy conservation measures (ECM) that will reduce 
operating costs and improve energy efficiency. The CEA was conducted in accordance with 
industry-standard procedures and guidelines and includes a comprehensive analysis of the 
building’s energy systems, utility bills, and energy usage patterns. 
 
Overall, the Comprehensive Energy Audit for Central Islip Public Library provides a 
comprehensive analysis of the building’s energy performance, identifies cost-effective energy 
conservation measures, and provides a detailed financial analysis to assist the Central Islip Public 
Library in making informed decisions about implementing these measures. By implementing the 
recommended measures, the building can significantly reduce energy consumption, lower 
operating costs, improve energy efficiency, and address several needed capital upgrades.  
 

1.2 Benefits 
RENU has evaluated various energy-saving measures to develop the CEA. Based on the findings, 
several energy conservation measures were identified that could significantly reduce energy 
consumption and operating costs. These measures included but were not limited to upgrades to 
the building’s HVAC systems, lighting upgrades, enhanced controls, installation of a rooftop 
photovoltaic system, and improvements to the building envelope. Each measure was evaluated 
based on its potential energy savings, capital cost, and payback period. 
 

1.3 Simple Payback Summary 
See attached Appendix 1 for the Project Simple Payback Summary. 
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Section 2. Introduction  
 

This Comprehensive Energy Audit (CEA) addresses the following facilities:  
 

Building Address Total Square Footage 

Central Islip Public Library & 
Storage Building 

33 Hawthorne Ave 24,000 ft2 

 

2.1 Facility Description 
 

Central Islip Public Library 
 

Background Information 
Central Islip Public Library is located at 33 
Hawthorne Ave, Central Islip, New York. This 
23,000 ft2 facility was originally built in 1976 
and remains in good condition. Central Islip 
Public Library consists of mostly one (1) floor of 
office space and open Library space. There is 
one small section of book stacks which has two 
(2) floors. There is also a detached 1,000 square 
foot storage building at the back of the 
property.  

 
Building Occupancy 
Occupancy of the building is approximately 230 people, including staff and daily visitors.  
 

Hours of Operation 
• Monday through Thursday - 9:30 am to 9:00 pm  

• Friday through Saturday - 9:30 am to 5:00 pm  

• Sunday (Oct-May) – 1:00 pm to 5:00 pm  

• Sunday (June-Sept) – Closed  
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2.1.1 Roof 
The building has a flat roof that was installed in 
1976 and appears to be in poor condition. The 
existing foam roof is frequently in need of repair 
and the roof needs complete replacement.   In 
addition, on August 10, 2023, RENU enlisted JC 
Broderick to perform bulk sampling and analysis 
of suspect asbestos containing materials (ACM) 
that may be disturbed by the proposed scope of 
work.  Sampling was performed in accordance with the United States Environmental Protection 
Agency (U.S. EPA) 40 CFR Part 763.86 (AHERA).   
 
A chain of custody forms was prepared for the samples collected and were delivered to EMSL 
Analytical Laboratories, Inc. (EMSL) for analysis.  Based on this analysis, asbestos was determined 
to be present in the main roofing system. 
 

2.1.2 Building Envelope 
 
 

 
The building is constructed of masonry walls with a brick façade. The building has double pane 
operable windows with metal frames and interior shades. The exterior doors are typically metal 
with glass panes and metal.  
 
The sealant around these frames is in fair condition and the windows area a source of air 
infiltration. The exterior doors, in some instances, have either missing or worn weather-stripping 
materials which show signs of infiltration. The building envelope has deficiencies and contributes 
to a small amount of air infiltration. 
 
It was noted that the corner Children’s Area office was previously a garage. The occupant of the 
space noted that in the winter the space is cold enough to have required the district to install a 
5-kW electric heater to supplement the heating load. 
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2.1.3 Renewable Energy Generation 
The Central Islip Public Library currently does not have any source of on-site renewable energy 
generation.   
 

2.1.4 Lighting 
 

  
  

The building is primarily lit by linear fluorescent fixtures which contain 32W T8 lamps. Fixtures 
throughout the building include pendant mounted continuous rows fixtures, surface mounted 
wraps, or recessed troffer fixture. Some areas have recessed can fixtures.  
 
The open Library areas are primarily illuminated by 2-lamp 2x2 fluorescent fixtures. Many of 
lamps and ballasts in these fixtures need replacement, causing uneven lighting levels throughout 
the space. Lamps are changed less frequently than required, due to the high ceiling requiring a 
lift in order to change into a single lamp. During the site walkthrough, it was noted that the lamps 
directly over bookshelves were burnt out and left unchanged for longer than those not over 
furniture.  There are sections of the building which have had minor renovations to install LED 
Lights.  Portions of the office spaces, community room and lobby restrooms have already been 
converted to LEDs. Most of these LEDs are made up of 2x2 fixtures and round recessed LEDs.  
 
The exterior lighting includes building mounted Metal Halide lamps. The exterior of both the 
storage building and main Library are illuminated by 250-watt Metal Halide wall-pack fixtures.  
Parking lot lights have previously been upgraded to LED. 
 

2.1.5 Lighting Controls 
The lighting in individual rooms is manually controlled via wall switches. There are currently no 
occupancy sensors nor a BMS to control on/off the existing facility lights.  
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2.1.6 Mechanical Systems 

HVAC Systems and Equipment: 
 
The Central Islip Public Library is served by (3) rooftop 
units (RTUs)/air handling units (AHUs) which provide 
ventilation and cooling duties for the entire building. 
The Library does not have any existing natural gas-fired 
heaters or boilers and all heating is done with electric 
resistance.   
 
A 20-ton York RTU and a 75-ton Trane AHU paired with 
a Trane condenser serve the majority of the building.  
Downstream of the ductwork, there are eight electric 
duct heaters of various capacities which provide all the 
heating duty. Table 1 shows the available existing duct 
heater information. The York unit serves the 
Community Room and lobby area while the Trane unit 
serves offices, book stacks and the main Library. 
 
Table 1: Existing Electric Duct Heaters 

Designation Location Serves Capacity (KW) Capacity (CFM) 

Duct Heater 
Back Circulation 

Office 
Elec Room, Conf. Room & 

Copy Room 
11.4 890 

Duct Heater Office Hallway Back Offices 39.4 2262 

Duct Heater Computer Lab Comp. Lab and Offices 20.0 1130 

Duct Heater Circulation Office Children’s Library 31.8 3200 

Duct Heater Circulation Office Main Library 67.7 9500 

Duct Heater Main Library Book Stacks 26.7 5000 

Duct Heater Gallery Gallery 11.0 2600 

Duct Heater Gallery 
Café, Restrooms & 
Community Room 

45.7 5500 

 
The third RTU is a small, 6-ton Aaon unit which only 
serves the Children’s space and a corner office. This 
unit is equipped with electric heat and does not have 
any existing electric duct heaters. The thermostat for 
the unit is in the Children’s Room. During RENU’s 
walkthrough, it was noted by staff in the office that the 
room gets too cold in the winter. There is an electric 
unit heater which was installed to supplement the 
heating requirement. However, it was indicated that 
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the unit heater is too noisy and requires to be switched 
on/off at the unit which requires a ladder to do so.  
 
Due to the delicate nature of the IT server equipment, 
there is also a dedicated 1-ton mini-split heat pump 
that only serves the IT room. This unit is extremely 
important as it provides cooling for the sensitive 
electrical components in the room even when the RTUs 
are turned off.  
 
The entry vestibule is heated by a fan coil unit. This 
section of the building is only kept at 55 degrees during 
the winter months, so as to only temper the air as the 
vestibule is only for entering and leaving the building, 
not for continuous occupancy.  
 
The detached storage building provides heat by two electric unit 
heaters. The building has no air conditioning but has an exhaust 
fan to exhaust hot air during the warmer months. 
 

2.1.7 Motors 
The HVAC systems that serve the building utilize fan motors which are generally in good 
condition and of standard to high efficiency. These systems include exhaust fan motors and 
supply fan motors. All motors more than 5 horsepower were analyzed for retrofit.  The existing 
Trane AHU has a 20 HP supply fan motor.  
 

2.1.8 Building Controls (HVAC Controls) 
The Library has no central building management system 
(BMS) to control temperature setpoints or track and record 
data. Temperature in the spaces is controlled by wall-
mounted thermostats, one for each big RTU, which can be 
manually changed by staff. 
 
There are two wall-mounted time clocks which were used 
to control the two main RTUs. These time clocks are set to 
turn the unit completely off at night and turn the unit back 
on in the morning.  However, at the date of the walk-
through, these time clocks were switched to the 
“permanently-on” override mode.  
 
There is an absence of a humidity control sequence, which creates humidity conditions that 
fluctuate inside the building. This is indicated by the green graph line for humidity levels 
monitored through the period 7/30/2023-8/23/2023. 
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2.1.9 Hot Water Systems (Domestic Hot Water) 
The building does not have any boilers that produce heating hot 
water for any equipment.  Most of the domestic hot water is 
distributed by a 30-gallon, 4500 watt electric water heater. However, 
there is an additional electric water heater for a private office as well 
as another electric water heater for the main lobby restrooms.   
 
Given the timeframe of when work would commence for this 
project, we will replace the existing main electric water heater with 
a new gas-fired water heater that operates at an efficiency of up to 
97%. This will be possible with the addition of natural gas to the site.  
 

Table 2: Existing Electric Water Heaters 

Designation Location 
Floor/ 
Serves 

Manufacture
r 

Model/ 
Make 

Date Type Capacity 

DHW 1 Elec Room 
Whole 

Building 
Rheem 82V30-2        2013 Electric 4500 W 

DHW 2 
Office 
Closet 

Private 
Office 

Rheem 81VP6S  1998 Electric 2000 W 

DHW 3 Restrooms 
Lobby 

Restrooms 
Rheem - - Electric 4500 W 

 

2.1.10 Kitchen Equipment 
The Library does not offer a public commercial kitchen but does have a small residential-style 
kitchen in the break room for staff. The kitchen utilizes electric cooking equipment as well as 
some toasters and microwaves. There is a residential-style refrigerator, but there are no walk-
in freezers or walk-in fridges of any kind. 
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2.1.11 Plug Loads 
Office equipment is regularly left in the ‘on’ state at all times 
allowing the individual machine to revert to the ‘Sleep’ mode based 
on an internal timer.  This measure will plug the office equipment 
into a networkable device that will allow for scheduling of the 
plugged-in equipment. The existing plug loads were observed to 
have no existing plug load controls. Plug loads with significant 
parasitic loses will be investigated to determine viability of installing 
plug load controls, though not all existing plug loads will be good 
candidates for plug load controllers due to low energy savings.  
 

RENU observed to following plug loads: 

                     Table 3: Existing Plug Loads 
Device Type: Quantity: 

Projector 2 

Computers 69 

TV/LCD/Smart TV 2 

Printer 15 

Large Printer/Copier  3 

3D Printer 1 

Desk/Personal Fans 10 

Microwave/Toaster/Toaster Oven 3 

Coffee Maker 4 

H/C Water Dispenser 1 

Paper Shredder 3 

 

 

2.1.12 CO2, Temperature and Light Meters 
RENU installed (3) Light/Temperature meters and (1) CO2/Temperature meters across the Library 
in order to gather data to better understand the building’s trends throughout the day. The 
following graphs show the data from the end of July through the end of August 2023 (~30 Days).  
 
The following graph shows the trends of CO2 (Blue), Relative Humidity (Green) and Temperature 
(Red) in the Library over the month the meters were first installed. One meter was installed in 
the main circulation desk area, a location that was central to the Library as well as a primary way 
people enter and exit the Library. The CO2 levels in space are a good indicator of ventilation 
provided by the mechanical system.  Approximately 400 PPM is typical for the outdoor 
environment. Indoor spaces at less than 800-1000 Parts Per Million (PPM) are properly 
ventilated by code.  Between 400-800 PPM, the building would be considered over-ventilated, 
while over 1000+ PPM, the building would be under-ventilated, potentially leading to health risks 
depending on the concentration of CO2 and length of exposure.  
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As seen from the data, the Library is properly ventilated, as it only exceeded 800 PPM a few 
times over the data collection. In fact, the data indicates that at times, the building is over-
ventilated, meaning that the outside air brought in is far greater than what is required to offset 
the CO2. Over-ventilating can lead to an additional heating or cooling load on the equipment, 
increasing energy consumption. The Library could benefit from demand control ventilation to 
modulate the amount of outside air depending on the occupancy in the space at a given time.  
 

 
CO2 Meter at Main Circulation Desk 

 
The following (3) graphs show the trend of temperature (Red) and light levels (Green) in the 
Children’s Library Area, Main Lobby Entrance, and the Office Section in the Library. The data 
shows the trend of the lighting level (lumens) going from a peak during the daytime and going 
to zero once the building is closed for the day. The temperature across the meters also holds 
steady with slight changes throughout the day, dropping slightly every night. The Library could 
benefit from adding temperature setbacks which would decrease energy usage during 
unoccupied times by letting the temperature setpoint drift. For instance, the Library does not 
need the HVAC units to keep the temperature at 70°F during the night. The units could be set to 
60°F for the night, and setback to normal temperature an hour or two before opening, still 
allowing the space to be at a comfortable temperature for the occupants.  
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Light Meter in Children’s Library Area 

 
 
 

 
Light Meter in Main Lobby 
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Light Meter in Office Area 
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2.2 Utility Analysis 
 
Utility Baseline 
 
2.2.1 Electric  
 
Electrical energy is provided to Central Islip Public Library from PSE&G Long Island. PSEG Long 
Island is both the electric transport company as well as the commodity supplier. The Library does 
not currently purchase electricity from a 3rd party. The electric rate used by the Library is Rate 
285 – Primary, Commercial, Large, Multiple Periods. The electric utility measures consumption 
in kilowatt-hours (kWh).  One kWh usage is equivalent to 1,000 watts running for one hour.   
 
The following table shows the utility breakdown of the Central Islip Public Library. For the most 
current 12-months of utility data the Library currently uses 484,480 kWh/year which costs the 
Library $106,662/year. The next 12-months of utility data showed the Library used 557,280 
kWh/year which costs the Library $117,411.84/year. 
 
For the purpose of establishing a baseline energy usage for the building, the past 24-months of 
available utility data were used to obtain an average annual usage (kWh) and an average annual 
cost ($). Therefore, the baseline usage for the Library is 520,880 kWh/year resulting in an annual 
cost of $112,037/year. 
 

 
 
 

                   

  SUMMARY TABLE    

  
# DAYS Usage Demand 

Load 
Factor 

 Total Billing 
Charges  

Blended Rate 
Usage/ Day 

   

2023 181 244,160 kWh 230.60 kW 37.2%  $45,263.00   $0.19  1,352 kWh/Day    

2022 365 532,800 kWh 248.60 kW 36.7%  $120,259.99   $0.23  1,462 kWh/Day    

2021 186 258,880 kWh 229.10 kW 33.3%  $57,398.20   $0.22  1,389 kWh/Day    

 

  

Year

Annual 

Consumption 

(kWh)

Annual 

Demand 

(kW)

Annual Cost ($)

Annual 

Consumption 

(Therms)

Annual Cost 

($)
Annual Cost ($)

2022-2023 484,480 2,172 $106,662.55 - - $106,662.55

2021-2022 557,280 2,134 $117,411.84 - - $117,411.84

Average 520,880 2,153 112,037.20$   112,037.20$   
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Breakout of Electric Bill Charges 

 

  

  

  

        
 

    

Start 
Date 

End 
Date 

# 
Days 

Usage Demand 
Load 

Factor 

PSEG 
Delivery 

& System 
Charges 

PSEG 
Power 
Supply 

Charges 

Other 
Charges 

Total 
Billing 

Charges 

Blended 
Rate 

Usage/ Day 
kWh/Day 

6/2/23 7/3/23 31 39,040 kWh 230.60 kW 22.8% $6,145 $4,053 $501 $10,700 $0.27 1,259 kWh/day 

5/1/23 6/2/23 32 42,080 kWh 126.90 kW 43.2% $2,297 $4,318 $322 $6,937 $0.16 1,315 kWh/day 

4/3/23 5/1/23 28 32,640 kWh 149.60 kW 32.5% $2,131 $2,916 $256 $5,305 $0.16 1,166 kWh/day 

3/1/23 4/3/23 33 42,240 kWh 133.90 kW 39.8% $2,431 $3,949 $326 $6,707 $0.16 1,280 kWh/day 

2/1/23 3/1/23 28 43,520 kWh 166.60 kW 38.9% $2,468 $4,764 $352 $7,585 $0.17 1,554 kWh/day 

1/3/23 2/1/23 29 44,640 kWh 139.70 kW 45.9% $2,343 $5,321 $362 $8,027 $0.18 1,539 kWh/day 

12/1/22 1/3/23 33 55,200 kWh 150.60 kW 46.3% $2,908 $6,955 $684 $10,548 $0.19 1,673 kWh/day 

11/1/22 12/1/22 30 36,960 kWh 158.20 kW 32.4% $2,429 $5,099 $543 $8,073 $0.22 1,232 kWh/day 

10/3/22 11/1/22 29 23,840 kWh 110.90 kW 30.9% $1,753 $3,210 $371 $5,335 $0.22 822 kWh/day 

9/1/22 10/3/22 32 33,120 kWh 216.20 kW 19.9% $5,395 $4,423 $876 $10,695 $0.32 1,035 kWh/day 

8/1/22 9/1/22 31 41,600 kWh 213.80 kW 26.2% $5,678 $5,759 $971 $12,410 $0.30 1,342 kWh/day 

7/1/22 8/1/22 31 48,000 kWh 248.60 kW 26.0% $6,468 $6,199 $1,099 $13,766 $0.29 1,548 kWh/day 

6/2/22 7/1/22 29 41,600 kWh 243.30 kW 24.6% $6,060 $5,497 $1,011 $12,569 $0.30 1,434 kWh/day 

5/2/22 6/2/22 31 43,200 kWh 137.30 kW 42.3% $2,429 $5,576 $575 $8,581 $0.20 1,394 kWh/day 

4/1/22 5/2/22 31 45,920 kWh 140.60 kW 43.9% $2,605 $5,672 $607 $8,886 $0.19 1,481 kWh/day 

3/1/22 4/1/22 31 50,240 kWh 138.10 kW 48.9% $2,636 $6,427 $633 $9,698 $0.19 1,621 kWh/day 

2/1/22 3/1/22 28 51,360 kWh 161.60 kW 47.3% $2,619 $6,181 $628 $9,428 $0.18 1,834 kWh/day 

1/3/22 2/1/22 29 61,760 kWh 170.60 kW 52.0% $2,951 $6,604 $710 $10,266 $0.17 2,130 kWh/day 

12/1/21 1/3/22 33 53,280 kWh 161.40 kW 41.7% $2,849 $6,260 $663 $9,773 $0.18 1,615 kWh/day 

11/1/21 12/1/21 30 45,600 kWh 166.40 kW 38.1% $2,565 $5,222 $576 $8,363 $0.18 1,520 kWh/day 

10/4/21 11/1/21 28 31,200 kWh 107.40 kW 43.2% $1,802 $3,543 $398 $5,744 $0.18 1,114 kWh/day 

9/1/21 10/4/21 33 37,280 kWh 206.40 kW 22.8% $5,065 $4,333 $776 $10,175 $0.27 1,130 kWh/day 

8/2/21 9/1/21 30 44,800 kWh 229.10 kW 27.2% $5,712 $5,003 $888 $11,604 $0.26 1,493 kWh/day 

7/1/21 8/2/21 32 46,720 kWh 227.50 kW 26.7% $5,932 $4,888 $915 $11,736 $0.25 1,460 kWh/day 
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MONTH Demand Usage 

June 2023 230.60 kW 39,040 kWh 

May 2023 126.90 kW 42,080 kWh 

April 2023 149.60 kW 32,640 kWh 

March 2023 133.90 kW 42,240 kWh 

February 2023 166.60 kW 43,520 kWh 

January 2023 139.70 kW 44,640 kWh 

December 2022 150.60 kW 55,200 kWh 

November 2022 76.00 kW 40,800 kWh 

October 2022 110.90 kW 23,840 kWh 

September 2022 216.20 kW 33,120 kWh 

August 2022 213.80 kW 41,600 kWh 

July 2022 248.60 kW 48,000 kWh 

June 2022 243.30 kW 41,600 kWh 

May 2022 137.30 kW 43,200 kWh 

April 2022 140.60 kW 45,920 kWh 

March 2022 138.10 kW 50,240 kWh 

February 2022 161.60 kW 51,360 kWh 

January 2022 170.60 kW 61,760 kWh 

Month Demand Usage 

December 2021 161.40 kW 53,280 kWh 

November 2021 166.40 kW 45,600 kWh 

October 2021 107.40 kW 31,200 kWh 

September 2021 206.40 kW 37,280 kWh 

August 2021 229.10 kW 44,800 kWh 

July 2021 227.50 kW 46,720 kWh 
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2.2.2 Natural Gas 
 
The Library does not currently have a natural gas service, resulting in only electricity usage. If 
natural gas were to be added, the utility from which the Library would purchase natural gas 
would be National Grid. The gas utility measures consumption in cubic feet x 100 (CCF) and 
converts the quantity into therms of energy.  
 

2.2.3 Energy Use Index 

The Energy Use Index (EUI) refers to the amount of energy used per square foot of building area 
annually. The units for EUI are in kBTU/ft², which requires converting natural gas (therms) and 
electricity (kWh) consumption into kBTU. The EUI helps compare buildings of similar type to 
gauge how good or bad they are doing lowering energy consumption. Typically, the lower the 
EUI, the more energy efficient a building is. The Library has an EUI of 74.07, which is just around 
the U.S. National Median EUI of 71.6. This means that the Library is slightly higher than other 
libraries throughout the U.S. in terms of energy consumption per square foot. 
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RENU analyzed the utility bills provided by the district for the most recent 24-month period (July 
2021 – June 2023). The monthly kWh usage was then graphed against the Heating Degree Days 
(HDD) and the Cooling Degree Days (CDD) for that region. Degree days measure how cold or 
warm a location is. A degree day compares the mean (the average of the high and low) outdoor 
temperatures recorded to 60°F. The more extreme the outside temperature, the higher the 
number of degree days. A high number of degree days generally results in higher energy use for 
space heating or cooling. This helps check whether the energy use trend is reasonable for the 
given outdoor conditions for a building. 
 

2.2.4 Marginal Rates 

For the purposes of determining how energy conservation measures will affect the utility bill, it 
is important to understand what portions of the cost can be saved. In general, there are costs 
associated with utility bills that are fixed and independent of usage, such as the monthly meter 
charge. For example, in the case of a monthly meter charge, this charge often exists even if the 
energy usage were zero.  An energy conservation measure often cannot produce a cost savings 
on this portion of the bill.  The utility rate structure has to, therefore, be analyzed to determine 
what portion of the bill a cost savings can be produced using a specific energy conservation 
measure.  For the purposes of this report, the blended average utility rate is the total cost 
divided by the total energy units. The effective rate is the portion of the bill effected by energy 
saving or the applied energy conservation measure. 
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The utility rates identified below were used for purposes of calculating the dollar effect of the 
energy used. 
 
Electric  

Electric Rates $/kWh $/kW 

Rate 285  $0.166486  $11.972090 

 

The effective supply kWh rate is the most recent in the baseline period.  The effective transport 
$/kWh and $/kW demand rates are based on the most recent utility tariff rates as of June 2023.  
The total effective $/kWh rate is the summation of the supply and transport effective rates.  
 

Gas 

Due to the fact that the building does not currently have natural gas, it was estimated that if 
natural gas were to be added to the building, the new usage would cost $1.15/therm. This 
number was used in any calculation which resulted in added natural gas usage.  

 

2.2.5 Utility Escalation Rates  

The utility escalation rates used in the financial analysis for the project is shown in the table below: 

Name of Building  

Energy 

Electric Consumption 
Annual Electric 

Demand 
Natural Gas 

Escalation 
Rate 

Start Year 
of 

Escalation 

Escalation 
Rate 

Start Year 
of 

Escalation 

Escalation 
Rate 

Start Year 
of 

Escalation 

Central Islip Public 
Library  

3.5% Year 1 3.5% Year 1 3.5% Year 1 
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Section 3. Energy Conservation Measures  

 

ECM 1: Roof Replacement  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$573,375 $0 $573,375 $1,446 $500 

 

  
Existing Foam Roof TPO Roofing System 

ECM General Description 
Roofing will be replaced with a new roof system that meets all code requirements regarding roof 
pitch, insulation thickness, and thermal resistance (R) value. The existing roofing system is a foam 
system which is constantly needing to be patched/resprayed. During RENU’s walkthrough, the 
foam in many sections was bubbling and causing water to get trapped, restricting drainage.  The 
new roofing system will reduce water infiltration and maintenance. The TPO roof system will 
come standard with a 20-year warranty, this will also accommodate roof mounted solar 
photovoltaic across the systems useful life, most commonly 25+ years. 
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The scope of work for this ECM involves removing and disposing of the existing roof system, 
including all roofing materials and insulation. Any underlying structural or moisture damage will 
be inspected and need to be repaired as necessary, although these costs were not factored into 
our original preliminary assessment. In August 2023, RENU enlisted the services of JC Broderick 
to take samples of the existing roof to determine whether there was the presence of asbestos, 
and in fact, there is.  The existing roof will be removed and properly remediated as part of this 
project. The new roofing system will consist of materials that meet energy efficiency standards 
to reduce solar heat gain and increase energy efficiency. New thermal insulation materials will 
also be installed to improve energy efficiency and provide a more comfortable indoor 
environment. A new roofing membrane will be installed to provide superior water resistance and 
durability. Flashing and sealant materials will be installed to ensure proper waterproofing and 
long-term performance. 
 

Benefits: 
By replacing the existing roof with an energy-efficient roofing system, the building is expected to 
experience reduced energy consumption, improved thermal insulation, and increased comfort 
for occupants. The roof replacement provides energy savings and improved indoor comfort, 
while reducing long-term maintenance costs associated with roof repairs and replacements and 
will eliminate the presence of asbestos in the roof. 
 

Scope of Work 
1. Remove/Rip existing roof down to metal deck. 
2. Properly dispose of all materials, including asbestos containing materials (ACM) at an 

EPA approved landfill. 
3. Supply and install new, tapered R-30 Poly ISO mechanically fastened to metal deck. 
4. Supply and install new .060 mechanically fastened Johns Manville TPO roof system as 

per manufacturers specifications. 
5. Flash all penetrations. 
6. Supply and install new 20-year Kynar aluminum gravel stop. 
7. Provide all dumpsters. 
8. Provide safety and pedestrian protection. 

 

Savings Calculation Method 

Baseline Energy 
Usage (MBH / yr) 

= 
Sum of all BINs((Existing Insulation U-Value x Roof Area) + (Existing Roofing 
Reflectance x Roof Area) x BIN data (Temperature Difference x # of hours)) 

Estimated Energy 
Usage (MBH / yr) 

= 
Sum of all BINs((New Insulation U-Value x Roof Area) + (New Roofing 

Reflectance x Roof Area) x BIN data (Temperature Difference x # of hours)) 

Energy Savings (MBH 
/ yr) 

= Baseline Energy Usage – Estimated Energy Usage 
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Formulas used to develop and estimate the savings: 

• Load Factor = (Area A * U-value A) + (Area B * U-value B) + (Area C * U-value C) 
 

• Heating Load=((Load Factor * (IA temp - OA temp)) 
 

• Cooling Load=((Load Factor * (OA temp - IA temp)) 
 

• Annual Savings (MBtu/YR) = (Cooling BTU/hr savings)*(% runtime)*(average days in 
period) 

 

• Annual Savings (kWh/YR)=(mBtu/hr savings)/(12mbh/ton)*(kW/ton) 
 

 
 

 

 

 

ECM: Roof Replacement

Title Roof Replacement

Project Capital Projects

Site Central Islip Public Library

Description Calculation of roof replacement using existing roof U-values and reflectance and proposed U-value and reflectance.

Given Roof Area A 20,700           s.f. from subcontractor

 Roof Area B 0                   s.f. from subcontractor

 Roof Area C 0                   s.f. from subcontractor

Total Roof Area 20,700           square feet

Total Surface Irradiance (Winter) 20 btu/(hr*SF) From ASHRAE standard

Total Surface Irradiance (Spring) 53 btu/(hr*SF) From ASHRAE standard

Total Surface Irradiance (Summer) 68 btu/(hr*SF) From ASHRAE standard

Total Surface Irradiance (Fall) 36 btu/(hr*SF) From ASHRAE standard

Existing Roof Performance A (U-Value) 0.040 btu/(hr*F*SF) From existing construction R-value = 25.0               (SF*F*hr)/btu

Existing Roof Performance B (U-Value) 0.040 btu/(hr*F*SF) From existing construction R-value = 25.0               (SF*F*hr)/btu

Existing Roof Performance C (U-Value) 0.040 btu/(hr*F*SF) From existing construction R-value = 25.0               (SF*F*hr)/btu

New Roof Performance A (U-Value) 0.033 btu/(hr*F*SF) From new construction R-value = 30.0               (SF*F*hr)/btu

New Roof Performance B (U-Value) 0.033 btu/(hr*F*SF) From new construction R-value = 30.0               (SF*F*hr)/btu

New Roof Performance C (U-Value) 0.033 btu/(hr*F*SF) From new construction R-value = 30.0               (SF*F*hr)/btu

MMBH Cost $/MMBH

Electrical Cost $0.1665 $/kwh average

Existing Roof Performance A 0.2 Dark From existing construction reflectance

Existing Roof Performance B 0.2 Dark From existing construction reflectance

Existing Roof Performance C 0.2 Dark From existing construction reflectance

New Roof Performance A 0.15 Light From new construction reflectance (Account for Solar PV shading)

New Roof Performance B 0.15 Light From new construction reflectance

New Roof Performance C 0.15 Light From new construction reflectance

Assumptions Space Temperature 72 Deg F average

Heating Efficiency 99%

Cooling Efficiency 1.00 kw/ton

Daylight & Debree Factor 0.45

   

Formula Load Factor=(Area A * U-value A)+(Area B * U-value B)+(Area C * U-value C)

Heating Load=((Load Factor * (IA temp - OA temp))

Cooling Load=((Load Factor * (OA temp - IA temp))

Annual Savings (MBtu/YR)=(Cooling btu/hr savings)*(% runtime)*(average days in period)

Annual Savings (kwh/YR)=(mBtu/hr savings)/(12mbh/ton)*(kw/ton)

Calculation  (Area A )*( Ex. UA )+( Area B )*( Ex. UB )+( Area C )*( Ex. UC ))=

Existing Load Factor=                                   ( 20,700 )*( 0.040               )+( 0 )*( 0.040        )+( 0 )*( 0.040           ))= 828                   btu/(h*F)

Existing Heating & Cooling ((OA Temp IA Temp Load Factor Hours )/(Conversion)     =  MBtu Usage Heating  MBtu Usage Cooling

(( -8 72 828                56 )/(1000 btu/mbh) = 3,709               -                    

(( -3 72 828                72 )/(1000 btu/mbh) = 4,471               -                    

(( 2 72 828                115 )/(1000 btu/mbh) = 6,665               -                    

(( 7 72 828                156 )/(1000 btu/mbh) = 8,396               -                    

(( 12 72 828                224 )/(1000 btu/mbh) = 11,128             -                    

(( 17 72 828                280 )/(1000 btu/mbh) = 12,751             -                    

(( 22 72 828                405 )/(1000 btu/mbh) = 16,767             -                    

(( 27 72 828                523 )/(1000 btu/mbh) = 19,487             -                    

(( 32 72 828                736 )/(1000 btu/mbh) = 24,377             -                    

(( 37 72 828                605 )/(1000 btu/mbh) = 17,533             -                    

(( 42 72 828                502 )/(1000 btu/mbh) = 12,470             -                    

(( 47 72 828                489 )/(1000 btu/mbh) = 10,122             -                    

(( 52 72 828                537 )/(1000 btu/mbh) = 8,893               -                    

(( 57 72 828                602 )/(1000 btu/mbh) = 7,477               -                    

(( 62 72 828                711 )/(1000 btu/mbh) = 5,887               -                    

(( 67 72 828                762 )/(1000 btu/mbh) = 3,155               -                    

(( 72 72 828                719 )/(1000 btu/mbh) = -                   -                    

(( 77 72 828                552 )/(1000 btu/mbh) = -                   2,285                

(( 82 72 828                383 )/(1000 btu/mbh) = -                   3,171                

(( 87 72 828                209 )/(1000 btu/mbh) = -                   2,596                

(( 92 72 828                83 )/(1000 btu/mbh) = -                   1,374                

(( 97 72 828                22 )/(1000 btu/mbh) = -                   455                   

8743  Hours 173,290            9,882                
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 (Area A )*( New UA )+( Area B )*( New UB )+( Area C )*( New UC ))=

New Load Factor=                      ( 20,700 )*( 0.033               )+( 0 )*( 0.033        )+( 0 )*( 0.033           ))= 690                   btu/(h*F)

New Heating & Cooling ((OA Temp IA Temp Heat Load Factor Hours )/(Conversion)     =  MBtu Usage Heating  MBtu Usage Cooling

(( -8 72 690                56 )/(1000 btu/mbh) = 3,091               -                    

(( -3 72 690                72 )/(1000 btu/mbh) = 3,726               -                    

(( 2 72 690                115 )/(1000 btu/mbh) = 5,555               -                    

(( 7 72 690                156 )/(1000 btu/mbh) = 6,997               -                    

(( 12 72 690                224 )/(1000 btu/mbh) = 9,274               -                    

(( 17 72 690                280 )/(1000 btu/mbh) = 10,626             -                    

(( 22 72 690                405 )/(1000 btu/mbh) = 13,973             -                    

(( 27 72 690                523 )/(1000 btu/mbh) = 16,239             -                    

(( 32 72 690                736 )/(1000 btu/mbh) = 20,314             -                    

(( 37 72 690                605 )/(1000 btu/mbh) = 14,611             -                    

(( 42 72 690                502 )/(1000 btu/mbh) = 10,392             -                    

(( 47 72 690                489 )/(1000 btu/mbh) = 8,435               -                    

(( 52 72 690                537 )/(1000 btu/mbh) = 7,411               -                    

(( 57 72 690                602 )/(1000 btu/mbh) = 6,231               -                    

(( 62 72 690                711 )/(1000 btu/mbh) = 4,906               -                    

(( 67 72 690                762 )/(1000 btu/mbh) = 2,629               -                    

(( 72 72 690                719 )/(1000 btu/mbh) = -                   -                    

(( 77 72 690                552 )/(1000 btu/mbh) = -                   1,904                

(( 82 72 690                383 )/(1000 btu/mbh) = -                   2,643                

(( 87 72 690                209 )/(1000 btu/mbh) = -                   2,163                

(( 92 72 690                83 )/(1000 btu/mbh) = -                   1,145                

(( 97 72 690                22 )/(1000 btu/mbh) = -                   380                   

8743  Hours 144,408            8,235                

(Ex. Heating Use)-( New Heating Use)/( 3.412 kWh/mbh)/( Heating Eff: ton/kw

Total Heating Savings=(( 173,290 )-( 144,408           )/( 3.41                           )/( 99% )= 8,550              kwh

(Ex. Cooling Use)-( New Cooling Use)/( 12 mbh/ton)/( Cooling Efficiency)=

Total Cooling Savings=(( 9,882             )-( 8,235               )/( 12                              )/( 1.00 ) = 137                kwh

Result Existing Use 51301.31 kwh $8,541  824                            kwh 137$         8,678$            

New Use 42751.09 kwh $7,117 686                            kwh 114$         7,232$            

Annual Savings (kWh) 8550.22 kwh $1,423 137                            kwh 23$          1,446$            

Percentage of existing 16.7% 16.7% 16.7% 16.7% 16.7%

Comments

8,687.47        kWh 1,446$             Savings

 - based on existing heating supplied by electric heating coils
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ECM 2: Building Envelope Upgrades  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$16,620 $0 $16,620 $1,028 $0 

 

ECM General Description: 
Building envelope upgrades involve improving the 
exterior of a building to improve its energy 
efficiency, comfort, and durability. The building 
envelope is the physical barrier between the 
interior and exterior of a building, and includes 
components such as walls, windows, doors, and 
roofing systems. Upgrades to the building 
envelope can include installing or replacing 
insulation, air sealing, improving ventilation, and 
upgrading windows and doors. 
 
The goal of building envelope upgrades is to reduce 
a building’s energy consumption, improve indoor air quality, and increase the building’s overall 
durability. This can lead to significant cost savings on energy bills. Building envelope upgrades 
can be customized to the specific needs of a building and its occupants and can be performed 
as standalone upgrades or as part of a larger renovation project.  
 
During the CEA, we identified several areas in the Library 
that will benefit from new weatherization measures.  First, 
existing exhaust fans will be sealed as part of the new roof 
installation, along with sealing of the exhaust fan in the 
storage building.  Second, areas around windows and doors 
that need new weather stripping or caulking will be 
addressed.  It should be noted that a door on the left side of 
the building, and two windows on the right side of the 
building along the driveway were already addressed by 
RENU in a separate project, since these were causing 
damage inside the Library.  Third, gaps in the concrete along 
the base of the right side of the building, and the front of the 
storage building, will be sealed to stop air and water 
penetration. 
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Scope of Work 
 

1. Supply and install multi-purpose silicone sealant, will be in accordance with Section 2603 
of NYS Building Code, unaffected by sunlight, rain, sleet, snow, UV, airborne 
contamination, ozone or temperature extremes around windows, doors, control joints, 
copings etc. where gaps exist. 

2. Clean and apply cement around gaps along base of right side of building, along with front 
right corner of the storage building. 

3. Supply and install foam insulation around (7) exhaust fans. 
4. Seal area between top of building walls and roof. 
5. Weatherstripping on doors with comply with section 1104.8 of 2020 NY State Fire Code. 
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References for equations and constants: 
0.075 is the density of air in pounds per cubic ft. 
0.243 is the specific heat of air in btu per pound per degree Fahrenheit. 
60 is a time conversion factor in minutes to hours. 
24 is a time conversion factor in hours a day. 
 
The equation is based ASHRAE methodologies for calculating heat loss and energy 
consumption through air infiltration, heat transfer, and energy modeling. 
 

 

Savings Calculation Method 
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Energy Savings Calculations and Methodology 
A model was developed to calculate the baseline and savings for this ECM. A bin calculation 
method was used to estimate the savings associated with improving the building’s insulation 
characteristics and reducing the building’s unwanted infiltration. Details of the calculation can 
be found below: 
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Formulas used to calculate the savings: 

• Non-Electric Heat Loss = (Bldg Leakage sq mtrs) x (bldg k factor) x (Wind P Factor) x (HDD) 

x (9/5) x 0.075 x .243 x 60 x 24) / (100,000 x Eff %) 

 

• Electrical Heating Loss = (Bldg Leakage sq mtrs) x (bldg k factor) x (Wind P Factor) x (HDD) 

x (.075 x .243 x 60 x 24) x (conversion to kWh) 

 

Cooling Loss = (Bldg Leakage sq mtrs) x (bldg k factor) x (Wind P Factor) x (CDD) x (.075 x 

.243 x 60 x 24) x (conversion to kWh) 

0.075 is the density of air in pounds per cubic ft 

0.243 is the specific heat of air in btu per pound per degree Fahrenheit 

60 is a time conversion factor in minutes to hours 

24 is a time conversion factor in hours per day 

 

The equation is based ASHRAE methodologies for calculating heat loss and energy consumption 

through air infiltration, heat transfer, and energy modeling. 
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ECM 3: Rooftop Solar  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$623,549 $187,065 $436,484 $36,221 $0 

 
ECM General Description: 
Grid-tied solar electric systems convert sunlight into electricity, with solar panels that can be 
mounted either on the roof or on the ground. By connecting to the existing electric service, the 
clean electricity generated by the solar electric system can be used in a business or even 
"banked" into the utility grid for future use. Through a process known as net metering, excess 
solar power can be sold to the utility, and the grid can supply reliable power when the solar 
system is not generating enough electricity. The utility company will calculate the bill based on 
the difference between solar production and electric use. Our site visits revealed that the Library 
has flat roof sections that are suitable for installing a solar system as the roof is already being 
replaced as part of this project. 
 
The solar panel installation on the Library includes the installation of roof-mounted photovoltaic 
systems using ballasted roof mounts, with an appropriate support system for the PV modules. If 
necessary, approved roofing contractors will be hired to preserve the proposed roof warranty in 
the event of penetration. In addition, inverters will be installed in the building and an energy 
revenue grade metering system will be included to track the generated energy. 
 

A network link for internet access will be required near each inverter, and a data gateway will be 
installed to communicate recorded information over the internet. A structural strength analysis 
of the existing school structure will be performed to ensure that it can support the proposed PV 
system, and a roofing placement plan for all components will be provided. A registered 
professional engineering review will also be conducted to ensure that the proposed system 
meets applicable electrical and structural codes. 
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We will provide start-up and commissioning services for the PV system and will provide an 
Operations & Maintenance manual that includes a detailed summary of inverter operation, 
troubleshooting, and maintenance. The system documentation will include as-built drawings, 
site plan, electrical diagram, conduit route diagram, inverter diagram, string diagram, and 
component data sheets such as module data sheet, inverter data sheet, and racking data sheet. 
Additionally, we will provide warranty documentation. 
 
Since one of the proposed ECMs is a rooftop photovoltaic system, a structural analysis was 
performed on September 1, 2023, by Reilly Tarantino Engineering to determine whether the 
existing structure could support a proposed solar array.  Based on Reilly Tarantino Engineering’s 
analysis, they determined that the existing joist could support the solar array loads without 
reinforcement, as stated in the 2020 New York State Building Code. 
 

ECM Scope of Work 
 

1. Supply and install (343) Q.Peak Duo XL or similar solar modules producing 164 kWp. 
2. Mount panels in a portrait orientation with a 10 degree tilt angle on new flat roof. 
3. Supply and install mounting structure with aluminum top rails, aluminum tilt rails and 

custom roll formed galvanized steel base rails.  Fasteners will be stainless steel 18-8. 
4. Supply and install rubber safety membrane. 

 

Savings Calculation Method 

Estimate Energy 
production (kWh / 

yr) 
= Proposed Solar Generation 

 

Energy Savings Calculations and Methodology 
 
SOLAR PRODUCTION CALCULATIONS 
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ECM 4: LED Lighting and Lighting Controls 
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$237,933 $15,401 $205,474 $21,402 $960 

  

Existing Light Fixtures in Library Typical Flat Panel LED Light Fixture 

 

 

New Lighting Controls  

 

ECM General Description: 
 

The ECM proposed involves the replacement of fluorescent lamp-containing fixtures with new 
LED light fixtures to conserve energy and improve the quality of lighting throughout the Library. 
The use of LED technology can significantly reduce power consumption while providing an 
equivalent level of light output. In some instances, fluorescent fixtures can be retrofitted with 
screw-based LED lamps. Although replacing the entire fixture with a new LED fixture generally 
provides better lighting, in some cases the fluorescent lamp replacement with a plug-in or screw-
in LED lamp is a cost-effective solution. Replacing fluorescent lamps with LEDs also provides 
maintenance savings since LED lamps have a longer lifespan than other light sources, thus 
reducing the need for frequent replacements. The project's general scope of work includes 
disconnecting the existing lighting system, disposing of the old fluorescent fixtures, securely 
installing the new LED fixtures, wiring and controls connection, and thorough testing of the new 
fixture to ensure proper operation.  Lighting levels will meet or exceed the minimum lighting 
levels set forth in Table S804-1 of the NY State Education Department Manual of Planning 
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Standards.  Emergency lighting coverage will comply with requirements of Section 1008, Sec-
sections 1008.1, 1008.2 and 1008.3, as well as Section 1104, sub sections 1104.3, 1104.4 and 
1104.5 of the 2020 NY State Fire Code. 
 

Scope of Work 
The ECM proposed involves the replacement of non-LED fixtures with new LED lighting to 
conserve energy and improve the quality of the Library lighting. Our strategy will include 
upgrading existing 2x4 and 2x2 fixtures with a combination of new volumetric LED fixtures and 
LED “door kits” that will make the fixture appear as if it is an entirely new fixture.  The benefit 
of using door kits is they are more cost-effective than an entire fixture replacement and they 
significantly reduce packaging, waste and recycling needs, making them a more sustainable 
solution.  In the high ceiling areas of the Library, we will remove the pendent mounted up lights 
and reposition the fixtures to achieve a more unified design.  In the Business Office we will 
remove the downlights and install new 2x2 LED fixtures to provide better lighting.  In the 
Director’s bathroom, we will remove the outdated 1x1 fixture and install a new 2x2 LED fixture.  
In the Library Stack area, we will install new LED surface-mounted fixtures on the lower level.  
For the upper level of the Stack area, at the Library’s request we will install a new drop ceiling 
with LED surface mounted fixtures. Existing downlights will be replaced with new LED 
downlights.  Exterior building-mounted Metal Halide fixtures will be replaced with new LED 
fixtures with photocells.  The project's scope of work includes disconnecting the existing lighting 
system, disposing and/or recycling of the old equipment, securely installing the new LED fixture, 
wiring and controls connection, and thorough testing of the new fixtures to ensure proper 
operation.  
 
RENU has identified several areas suitable for lighting controls using wither a wall sensor, or a 
sensor built right into the fixture/door kit in the ceiling.  The project's scope of work involves 
installing occupancy sensors, where deemed suitable and connecting electrical wiring in 
accordance with New York laws and permit requirements.  We do not recommend the 
installation of sensors for the main Library areas, the Community Room, or the Children’s areas, 
since having lights turned off in these areas could be problematic.  Our proposal does not include 
the installation of lighting controls in these areas. 
 

Benefits: 
Replacing existing fixtures containing fluorescent lamps with new LED light fixtures offers several 
benefits. First, the measure saves energy by installing LEDs which use less power than other 
technologies with comparable or better light output. This results in reduced electricity 
consumption and lower energy bills. Second, maintenance savings are achieved since LED lamps 
last longer than other light sources and therefore do not need to be replaced as often. This 
reduces the frequency of lamp replacements, which can result in lower maintenance costs and 
less downtime. Third, replacing an existing fluorescent fixture with a new LED fixture will 
generally provide better overall lighting optics. This can result in improved lighting quality and 
comfort for occupants and may even contribute to increased productivity in workspaces. The 
benefit of the installation of occupancy sensor lighting controls is energy savings. By using 
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occupancy sensors to automatically switch lights on and off when a room is occupied or empty, 
the amount of time that lights are left on unnecessarily is reduced, resulting in lower energy 
usage and cost savings. Additionally, the use of lighting controls can also extend the lifespan of 
lighting fixtures and reduce maintenance costs by reducing the frequency of replacement. 
Overall, the installation of occupancy sensor lighting controls can help to create a more energy-
efficient and cost-effective lighting system.  
 

Savings Calculation Method 

Baseline Energy 
Usage (kWh/yr) 

= Existing Fixture Watts x Operating Hours / yr x 1 kW / 1000 Watts 

Estimated Energy 
Usage (kWh/yr) 

= Proposed Fixture Watts x Op. Hours/yr x 1 kW / 1000 Watts 

Energy Savings (kWh 
/yr) 

= Baseline Energy Usage – Estimated Energy Usage 

Baseline Demand 
(kW) 

= Existing Fixture Watts / 1000 Watts 

Retrofit Demand 
(kW) 

= Proposed Fixture Watts / 1000 Watts 

Energy Savings (kW) = (Existing Fixture Watts – Proposed Fixture Watts) x 1 kW / 1000 Watts 

 

Energy (kWh) and demand (kW) savings will be calculated using the following equations: 

Equation 3-2: kWh Savings = Σu [ (kW UsageGroup,baseline - kW UsageGroup,post ) x Annual Hours of 
Operation]  

Equation 3-3: kW Savings = Σu [(kW UsageGroup,baseline - kW UsageGroup,post) 

where 

kWh Savings  =  kilowatt-hour savings realized during one 
year post-installation  

kW Savings  =  Coincident kilowatt demand saving 
realized  

kW UsageGroup ,baseline  =  Lighting baseline demand for usage group  

kW UsageGroup ,post  =  Lighting demand during post-installation 
period for usage group  

Annual Hours of Operation  =  Annual number of operating hours for the 
usage group   
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ECM 5: Rooftop Unit Upgrades with VAV Boxes  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$641,781 $2,902 $638,879 $11,608 $3,500 

 
 

 

Existing Rooftop Units – RTU-1 Existing Rooftop Unit – RTU-2 

 
 

 

Existing Electric Reheat Coil Typical Variable Air Volume Box 

 
ECM General Description: 
This ECM involves modifying the existing RTU HVAC system.  Proposed is replacing the standard 
efficiency packaged air conditioning unit/heating unit (RTU-1) with a high efficiency packaged 
air conditioning unit/heating unit with hot gas reheat for humidity control and retrofitting the 
existing RTU-2 unit, which will result in energy savings dependent on the relative efficiency of 
the old versus new unit, the average cooling load, and the estimated annual operating hours. A 
new natural gas service will be installed to serve RTU1 and the existing RTU-2, allowing for the 
utilization of natural gas in heating mode. The scope of work for RTU-1 includes demolishing and 
removing the existing Trane RTU-1, condensing unit, and piping, and installing a new 40-ton 
packaged Rooftop Unit with electrical power and control wiring integrated with the proposed 
BMS. For RTU-2, the scope of work involves providing new natural gas piping from the proposed 
service, electrical power, and control wiring for the unit, and communication with the proposed 
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BMS. Please note that we did not include the cost to bring natural gas from the street to the 
building in our preliminary assessment, however National Grid has agreed to absorb this cost. 
 
The Library currently uses electric duct reheat coils for the majority of the heating of the 
building.  This ECM aims to install (9) variable air volume (VAV) boxes in tandem with the existing 
duct reheat coils. The new VAV boxes will reduce the overall cost of heating and cooling the 
building compared to the existing system. The proposed system will also include DDC controls 
that will allow the system to be integrated into the Building Management System. Integration 
into the Building Management System allows for a more effective and efficient use of the 
system. 
 
The new system of VAV boxes will now be able to modulate the airflow, allowing for better and 
more effective zone temperature control. During the initial walkthrough, it was identified that 
the Children’s Area office was getting too cold in the Winter months and required a 
supplemental 5 kW unit heater installed to provide adequate temperature for the staff located 
there. It was found that the room was ducted from the Children’s Area, which had its own 
thermostat controlling both rooms. RENU proposes that a new dedicated electric reheat coil be 
installed for this space to achieve the desired space conditions. 
 
The scope of work will include the modification of existing ductwork to install (9) new VAVs and 
system control via the new building management system.  New wall mounted thermostats will 
be installed in each zone with temperature, CO2, and humidity sensors to control airflow and to 
operate the electric duct reheat coils.  Warranty, start-up, and training for Library staff will be 
included. 
 

Benefits: 
Replacing standard efficiency air conditioning units with high efficiency units and utilizing natural 
gas in heating mode can lead to reduced energy consumption, resulting in cost savings and a 
more sustainable operation. Additionally, upgrading to newer and more efficient equipment can 
improve indoor air quality and increase occupant comfort. Finally, integrating the upgraded 
equipment with the proposed Building Management System (BMS) can provide better control 
and monitoring of the building's systems, leading to improved performance and potentially 
further energy savings. 
 
Installation of Variable Air Volume (VAV) boxes offers several benefits, including energy savings, 
improved temperature control, better air quality, flexibility, and cost savings. VAV boxes will use 
less energy by adjusting the amount of hot/cold air supplied to a space, while the duct reheat 
coils warm the air as needed. This results in precise temperature control and improved comfort 
conditions for building occupants. CO2 and humidity sensors also help maintain good indoor air 
quality by adjusting the amount of fresh air supplied based on occupancy levels and humidity. 
VAV boxes are also flexible and can be adjusted to meet changing temperature and occupancy 
requirements, making them a more effective heating solution for buildings with varying HVAC 
loads. 
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Scope of Work (40-Ton RTU and VAV Boxes) 
1. Provide labor to reclaim refrigerant gas from existing split A/C system located on roof of 

building. We will dispose of all refrigerant gas as per local code requirement. 
2. Provide rigging service to remove existing rooftop units and properly dispose of them.  
3. Provide labor and materials to install (1) 40-ton gas fired packaged rooftop unit Carrier 

Model # 48K5GW40-JH5A1QAF5. 
4. Modification of existing roof steel to meet unit requirements. 
5. Provide labor and materials to install (9) Variable Air Volume Boxes. 
6. Provide labor and materials to install new supply air and return ductwork for new 

rooftop. 
unit. New ductwork will be connected to existing supply air and return air duct. 
penetrations through existing roof. 

7. Provide labor and materials to install all required transition ductwork that will be 
required for installation of new variable air volume boxes. 

8. Provide labor and materials to insulate new outdoor and interior ductwork. All exterior 
ductwork will be insulated with 2” thickness 6 lbs. density duct board and will be 

weatherproof with venture clad membrane. 
9. Provide a certified air balance report at completion of project. 
10. Provide all required shop and as-built drawings at completion of project. 
11. Provide startup service for new rooftop unit. 
12. Building Management System communication and control of all VAV boxes, RTU-1, RTU-

2 and RTU-3. 
13. Installation and control of Electric Duct Heater in Children’s office Area. 
14. Modifications to existing fire alarm system. 

 

Scope of Work (Implement Natural Gas in Existing 20-Ton RTU) 
1. Provide labor to burn out existing heat exchanger once gas piping is completed.  
2. Provide a certified air balance report. 
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Savings Calculation Method 

Estimated Energy 
savings (MBH/yr) 

= Existing Energy Usage Simulation – Proposed Energy Usage Simulation 

 
Energy Savings Calculations and Methodology 
  
RTU savings were performed using the TRANE Trace 700 software by inserting the building 
heating/cooling load requirements.  
 
RTU Trane Trace Calculation 
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ECM 6: Replace Heat Pump with High Efficiency Heat Pump 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M 
Savings 

$20,625 $2,520 $18,105 $483 $0 

Existing Heat Pump High Efficiency Ductless Heat Pump 

ECM General Description: 
The Library's IT room is currently conditioned using a heat pump system that is nearing the end 
of its useful life. To reduce the total cost of heating and cooling the IT room, the proposed ECM 
involves replacing the existing heat pump system with a high efficiency system. Additionally, the 
proposed system includes DDC controls that will allow for integration into the Building 
Management System, resulting in more effective and efficient use of the system. The scope of 
work for this ECM includes demolishing, removing, and disposing of the existing equipment, 
providing, and installing a new heat pump system, and providing start-up, warranty, and training 
for Library staff. 

Benefits: 
The proposed ECM involves replacing the current heat pump system with a more efficient one, 
which offers several benefits. These include reduced heating and cooling costs, lower energy 
consumption, and improved reliability. Integration of the new system with the BMS will enable 
better control and monitoring, leading to more efficient use and potential further energy savings. 
Overall, this ECM will result in cost savings, environmental benefits, and improved system 
performance for the Library. 

70



RENUNY.COM 

 

 
 

46 

 

COMPREHENSIVE ENERGY AUDIT | CENTRAL ISLIP PUBLIC LIBRARY  

Scope of Work 
1. Provide labor to reclaim refrigerant from existing split system and properly dispose of. 
2. Provide labor to disconnect and remove existing condenser and evaporator from site. 
3. Provide labor and materials to install (1) 12,000 BTU high efficiency cooling only. 

condenser and (1) 12,000 BTU wall mounted evaporator. 
4. Provide labor and materials to install new refrigeration and condensate piping for new. 

unit. Condensate pumps will be provided as required. 
5. Provide (2) equipment rails and (1) pipe portal. 
6. Provide rigging service to set new condenser on roof. 
7. Provide startup service for new units. 
8. Integration of system in new Building Management System. 

 
Savings Calculation Method 

Cooling Savings (kWh) = 
Unit-Size (Tons) x Cooling gradient (%) x (Existing Unit kW/Ton – New Unit 

kW/Ton) x Bin Hours 

 
Energy Savings Calculations and Methodology 
 
HEAT PUMP REPLACMENT CALCULATION 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) 
[Efficiency calculation is in kW/ton for simplicity] 
 
Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) 
[Efficiency calculation is in kW/ton for simplicity] 
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ECM 7: Replace Vestibule Fan Coil Unit with High Efficiency Heat Pump 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M 
Savings 

$34,375 $0 $34,375 $1,352 $0 

Typical Ducted Heat Pump System 

ECM General Description: 
The vestibule of Central Islip Library is currently conditioned using a fan coil unit which is 
reaching the end of its useful life. To reduce heating and cooling costs and increase efficiency, 
RENU recommends replacing the existing system with a high-efficiency system that includes DDC 
controls, enabling integration into the new Building Management System. The scope of work 
includes the removal and disposal of the current unit, installation of a new heat pump system, 
and the extension or reconnection of supply and return ducting to the existing distribution 
systems. The project also involves start-up, warranty, and training for maintenance personnel. 

Benefits: 
The proposed ECM involves replacing the current heat pump system with a more efficient one, 
which offers several benefits. These include reduced heating, lower energy consumption, and 
improved reliability. Integration of the new system with the BMS will enable better control and 
monitoring, leading to more efficient use and potential further energy savings. Overall, this ECM 
will result in cost savings, environmental benefits, and improved system performance for the 
Library. 

Scope of Work 
1. Provide labor to disconnect and remove existing electric fan coil unit from premises and

dispose of unit.
2. Provide labor and materials to install (1) 30,000 BTU high efficiency heat pump.
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condenser and (1) 30,000 BTU ceiling cassette evaporator. 
3. Provide labor and materials to install new refrigeration and condensate piping for new

unit.
4. Provide (2) equipment rails and (1) pipe portal.
5. Provide rigging service to set new condenser on roof.
6. Provide startup service for new units.
7. Integration of system in new Building Management System.

Savings Calculation Method 

Heating Savings (kWh) = 
Unit-Size (Tons) x Heating gradient (%) x (Existing Unit kW/Ton – New Unit 

kW/Ton) x Bin Hours 

Energy Savings Calculations and Methodology 

FAN COIL UNIT REPLACMENT CALCULATION 

Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) 
[Efficiency calculation is in kW/ton] 

Energy Use (kWh) = (Capacity (Tons)*(Hours of Operation/Year)*(Scheduled Usage)*(Efficiency) 
[Efficiency calculation is in kW/ton] 
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ECM 8: Building Management System (BMS) 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M Savings 

$180,366 $0 $180,366 $2,505 $0 

ECM General Description: 
The addition of a Direct Digital Control (DDC) Building 
Management System (BMS) is an effective energy 
conservation measure for a building with no current 
BMS. A DDC BMS is a computerized system that 
controls and monitors various building systems, such 
as HVAC, lighting, and security, to optimize their 
performance and energy efficiency. The system uses 
sensors and algorithms to gather data and make 
adjustments in real-time, allowing for more precise 
control over building operations. The DDC system will improve the response time for service and 
maintenance issues during periods when the facility is not under regular maintenance 
supervision, such as after-hours. The existing control points will be integrated into the new DDC 
system as applicable. Each building system will be re-commissioned to confirm and implement 
the proper day and night schedules for each major piece of equipment on the BMS. The controls 
required will also be provided, with specific sequencing to handle unoccupied ventilation, pre-
occupancy purge, and post-occupancy flush to reduce CO2 concentration. Furthermore, the BMS 
will monitor indoor and outdoor CO2 levels, and sensor calibration will be carried out annually. 

Equipment scheduling will be implemented to control equipment run time, and the 
implementation of an occupancy schedule is recommended to ensure efficient operation. The 
unoccupied thermostat setback/setup measure will also be put in place to conserve energy 
during unoccupied periods. The operation of equipment during unoccupied hours will only be 
required if the unoccupied space temperature setpoint is exceeded, and AHUs, RTUs, and 
Exhaust Fans may cycle on briefly, as required, to maintain the setpoint. 

Benefits: 
Implementing the DDC system offers several benefits to the Library, including improved energy 
efficiency, reduced energy consumption, and lower energy bills. The addition of a Building 
Management System will enable the Library to better monitor and control the various building 
systems, resulting in optimal performance and energy savings. By integrating existing points and 
new points into the new system and commissioning each building system, the Library will be able 
to confirm and implement the proper day and night schedules for each major piece of 
equipment, further reducing energy consumption during unoccupied periods.  
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Scope of Work 
1. There is presently no BMS system at this site. We propose to design, install and fully

configure a new JCI Facility Explorer FX-80 Niagara web-based BMS system. The new BMS
system will be provided with a full graphics package, historical trends, alarms, etc. to
provide a complete, cohesive control system for the building. All equipment listed in this
proposal will be networked to the new BMS system and included in the graphical user
interface.

2. Provide DDC control for (5) exhaust fans.
3. Provide start/stop, status, and alarm.
4. Provide occupancy programming/control as per occupancy requirements.
5. The new control points for each EF will be fully mapped to the new BMS system and

included in the graphics, schedules, trends, alarms, etc.
6. We will replace the existing programmable thermostats on the (1) existing York RTU, (1)

existing Aaon unit, and (1) new RTU with a new JCI FX DDC control system.
7. This includes a BACnet DDC controller as well as a new space temperature sensor,

discharge air sensor, control relays, actuators, etc.
8. We will provide, install, and wire a wall-mounted CO2/temperature/humidity sensor for

each RTU. The RTU’s will be programmed to provide a full demand-controlled ventilation
sequence of operation.

9. The new control system for each RTU will be fully mapped to the new BMS system and
included in the graphics, schedules, trends, alarms, etc. This includes the following points
and sequences:
o Supply Fan Start/Stop and Status Monitoring
o Return Fan Start/Stop and Status Monitoring (if applicable)
o Space Temperature
o Space Relative Humidity
o Space CO2 Level
o Discharge Air Temperature
o Economizer control
o Mixed air control (including DCV control)
o Heating control
o Cooling control
o Freeze protection
o Full set point and parameter control from BMS system.

10. We will design, fabricate, wire, install, program and commission a new JCI FX DDC control
system for the new RTU.

11. This includes a BACnet DDC controller as well as a new space temperature sensor,
discharge air sensor, control relays, actuators, etc.

12. We will provide, install, and wire a wall-mounted CO2/temperature/humidity sensor for
the RTU. The RTU will be programmed to provide a full demand-controlled ventilation
sequence of operation.
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13. The new control system for the RTU will be fully mapped to the new BMS system and
included in the graphics, schedules, trends, alarms, etc. This includes the following points
and sequences:
o Supply Fan Start/Stop and Status Monitoring
o Return Fan Start/Stop and Status Monitoring (if applicable)
o Space Temperature
o Space Relative Humidity
o Space CO2 Level
o Discharge Air Temperature
o Economizer control
o Mixed air control (including DCV control)
o Heating control
o Cooling control
o Freeze protection
o Full set point and parameter control from BMS system.

14. Provide, install, wire and program a new JCI FX BACnet control system for each new VAV
box and associated electric duct heater.  This includes the following points and
sequences:
o New Temperature, CO2, and Humidity Wall Sensor
o Control of new Electric Duct Heater in Children’s office.
o Space Temperature
o Space Relative Humidity
o Space CO2 Level
o Occupied Space Set Point
o Unoccupied Space Set Point
o Discharge Air Temperature
o CFM set point (heating and cooling modes)
o Full set point and parameter control from BMS system.

• The new control points for each VAV box will be fully mapped to the new BMS system and
included in the graphics, schedules, trends, alarms, etc.

This assumes that the Library’s IT Department will provide addresses and permissions for 
integration to the Library’s existing LAN and remote connectivity via VPN (or external IP address) 
and that the Library will provide and maintain a VPN for our use during the project and 
throughout the warranty period. 

Building Setpoints are as follows: 

The unoccupied setpoints: Winter: 67F 
Summer: 77F 

Occupied setpoints: Winter 72 F 
Summer: 72 F 
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Sequence of Operation. 

1. Front-end 
a. Furnish and install all temperature controls including all devices and accessories 

required for the installation of a complete Johnson web-based energy management 
and control system.   

i. Furnish and install (1) PC Server Workstation with Johnson N4 FX Server 
with minimum specifications as follows: iCore9 processor, 32GB RAM, 1TB 
SSD, with JCI FX Server licensed for communication to the FX80 
controllers. 

    2. Air Handling Unit (RTU1) – with Hot Gas Reheat Coil 
 

a. Occupied/unoccupied cycle will be determined by schedules resident in the central 
Johnson FX BMS front-end. Whenever the supply fan is off, the outside air damper 
will be fully closed.  

 
b. Occupied Cycle - Heating Mode: The supply fan will start and indicate to the DDC 

controller via a current relay wired to a binary input of the controller that the fan is 
running. Once the supply fan is proven running, the outdoor, return and exhaust 
dampers will move to their minimum ventilation positions (adjustable). Whenever 
the return air temperature is below the return air set point of 68°F (adjustable), the 
heating will be modulated to maintain the discharge air temperature at the discharge 
heating set point. The discharge air set point shall be reset automatically between 
the discharge high limit of 120°F (adjustable) and low limit of 60°F (adjustable) based 
on deviation of the return air temperature from the return air heating set point.  

 
c.  Occupied Cycle - Free Cooling Mode: Whenever the return air temperature is above 

the return air set point, and the outdoor air temperature is below 65°, the outdoor, 
return and exhaust dampers shall be modulated to maintain the discharge air low 
limit of 60° (adjustable). 

 
d. Occupied Cycle - Cooling Mode: When free cooling is not available, the unit will be 

indexed into cooling mode via central Johnson FX BMS front-end (based on outside 
air temperature) and shall operate as follows. During the occupied cycle the unit’s 
supply fan will run continuously, and once proven running, the DDC controller shall 
cycle the stages of DX cooling to maintain a discharge air cooling set point of 55° 
(adjustable). DX cooling will be locked out whenever the outside air temperature is 
below the cooling lockout set point of 65°F (adjustable). 

 
e. Occupied Cycle – Dehumidification Mode: Whenever the space humidity level is 

above the space humidity set point (one space humidity sensor will be installed in a 
representative location), the unit’s dehumidification mode shall be enabled, starting 
the DX coil and energizing the hot gas reheat valve. When the space humidity drops 
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3% below the space humidity set point, the unit’s dehumidification mode shall be 
disabled. 

 
f. Unoccupied Cycle (Night Setback): The DDC controller will cycle the supply fan and 

heating stage(s) to maintain the unoccupied space heating set point of 60°F 
(adjustable). The outside air damper will be fully closed.  There will be no cooling 
operation during unoccupied mode. 

 
   3. Air Handling Unit (EX RTU-2, EX RTU-3) 

 
a.   General: Occupied/unoccupied cycle will be determined by schedules resident in the 
central Johnson FX BMS front-end. Whenever the supply fan is off, the outside air damper 
will be fully closed.  
 
b.  Pre-Occupancy Purge:  Thirty minutes prior to the scheduled occupancy time of the 
AHU/RTU, the unit will be indexed into a pre-occupancy cycle.  This cycle shall consist of 
the AHU/RTU running for 30 minutes.  Once the supply fan is proven running, the 
outdoor air damper will open to 100% and remain there until the interior CO2 
concentration is not greater than 100ppm over that of the outside air.  The outside air 
damper shall then return to the minimum position. The heating stage(s) will be under 
control of the discharge air sensor, maintaining a discharge air temperature of at least 
60°F.  
 
c.  Occupied Cycle: 

 
1. Damper Control during Occupied Periods: 
 
The economizer dampers will be controlled to provide CO2 based Demand Controlled 
Ventilation.  Once the supply has been proven running, and the pre-purge period is over, 
the outside air damper will modulate open and the return air damper will modulate 
closed starting at an interior CO2 concentration of not greater than 100ppm over that of 
the outside air. Dampers shall modulate such that concentrations never exceed upper 
limit for space CO2 (adjustable).  
 
2. Heating Mode: 
 
The supply fan will start and indicate to the DDC controller via a current relay wired to a 
binary input of the controller that the fan is running. Whenever the return air 
temperature is below the return air set point of 68°F (adjustable), the heating will be 
cycled on to maintain discharge air temperature at the discharge heating set point. The 
discharge air set point shall reset automatically between the discharge high limit of 100°F 
(adjustable) and low limit 60°F (adjustable) based on deviation of the return air 
temperature from the return air heating set point. 
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The dew point inside the building space shall be monitored from the return air and the 
supply air setpoint should be adjusted to be below the dew point so the supply air can 
absorb the internal humidity loads to maintain the proposed humidity range. 
 
3. Cooling Mode: 
 
When free cooling is not available, the unit will be indexed into cooling mode via central 
Johnson FX BMS front-end (based on outside air temperature) and shall operate as 
follows. During the occupied cycle the unit’s supply fan will run continuously, and once 
proven running, the DDC controller shall cycle the stages of DX cooling to maintain a 
discharge air cooling set point of 55° (adjustable). DX cooling will be locked out whenever 
the outside air temperature is below the cooling lockout set point of 65°F (adjustable). 
 
The dew point inside the building space shall be monitored from the return air and the 
supply air setpoint should be adjusted to be below the dew point so the supply air can 
absorb the internal humidity loads to maintain the proposed humidity range. 
 
4. Post-Occupancy Flush: 
 
When the central Johnson FX BMS front-end indexes the unit to unoccupied mode, the 
unit will run in a post-occupancy flush cycle, with the supply fan running and outdoor air 
damper open to 100%. The unit will remain in this mode to reduce the space CO2 
concentration to that of the outdoor air.  When this is accomplished, the unit will shut 
down. The heating stage(s) will be under control of the discharge air sensor, maintaining 
a discharge air temperature of at least 60°F. 

 
5. Unoccupied Cycle (Night Setback): 
 
The DDC controller will cycle the supply fan and heating stage(s) to maintain the 
unoccupied heating set point of 60°F (adjustable). The outside air damper will be fully 
closed.  There will be no cooling operation during the unoccupied mode. 
 
6. Supply Air Duct Static Pressure Control (RTU-1): 
 
The controller shall measure duct static pressure and shall modulate the supply fan VFD 
speed to maintain a duct static pressure setpoint of 1.5 in H2O (adj.). The supply fan VFD 
speed shall not drop below 30% (adj.). 
 
D.  Alarms: 
1. High Supply Air Static Pressure: If the supply air static pressure is 25 % (adj.) greater 
than setpoint. 
2. Low Supply Air Static Pressure: If the supply air static pressure is 25% (adj.) less than 
setpoint. 
3. Supply Fan VFD Fault. 
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4. VAV BOXES (VAV 1-9): 
 

A. General: The variable volume VAV terminal unit shall be controlled independent of 
system pressure fluctuations by the DDC controller utilizing electric actuation. The space served 
by the VAV terminal unit shall be controlled in occupied and unoccupied modes as follows: 
 

B. Occupied Mode: 
The VAV terminal unit shall be controlled within user defined minimum and maximum supply 
air volume settings. The controller shall monitor the room temperature sensor, air flow sensor 
and heating/cooling mode of the associated AHU/RTU and modulate the supply air damper to 
maintain the room heating and cooling set points. 
 

C. Occupied Cooling Mode: 
Whenever the space temperature is higher than the space cooling set point, the VAV controller 
shall modulate the VAV box damper open, up to the maximum cooling CFM set point. As the 
space temperature falls, the VAV box damper shall modulate closed to the minimum cooling 
CFM set point. When the space is satisfied, the VAV box damper shall deliver the minimum 
cooling CFM to the space. P 
 

D. Occupied Heating Mode: 
Whenever the space temperature is at or above the space heating set point, the VAV controller 
shall modulate the VAV box damper to maintain the minimum heating CFM set point. As the 
space temperature falls, the VAV box damper shall modulate open to the maximum heating CFM 
set point and the BMS system shall energize the zone’s electric reheat coil (where applicable).nt. 
 

E. Unoccupied Mode: 
The VAV box shall be controlled using the night heating set point of 60°F (adjustable). The 
controller may reset to the occupied mode for a predetermined time period upon receiving a 
signal from the control system or manually at the room sensor. 

 
5. EXHAUST FANS 

 

A. Supply and install all required DDC controllers, controls and required hardware to allow 
the following sequences of operation to occur. 

B. The fan will run continuously during the occupied mode and be off during the unoccupied 
mode.  Fan status will be monitored at the BMS.  If a fan is commanded on and is not proven 
running within 30 seconds, a fan failure alarm will be annunciated at the BMS front-end. 
 

6. ELECTRIC DUCT HEATER (EDH-1, RHC 2 - 8,) 
 

A. The controller shall measure the zone temperature and stage the reheating to maintain 
its setpoint. To prevent short cycling, there shall be a user definable (adj.) delay between 
stages, and each stage shall have a user definable (adj.) minimum runtime. 
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B. The reheating shall be enabled whenever: 

a. Outside air temperature is less than 50°F (adj.). 
b. AND the zone temperature is below setpoint. 
c. AND sufficient airflow is provided. 

 
C. Reheating - High Discharge Air Temperature Limit: 

 
The controller shall measure the discharge air temperature and limit reheating if 
the discharge air temperature is more than 95°F (adj.). 
 

D. Discharge Air Temperature: 
The controller shall monitor the discharge air temperature.  

 
E. Alarms shall be provided as follows: 

a. High Discharge Air Temp: If the discharge air temperature is greater than 120°F (adj.). 
b. Low Discharge Air Temp: If the discharge air temperature is less than 40°F (adj.). 

 
 

Savings Calculation Method 

RTU Unoccupied Temperature setback 

RTU Equipment Scheduling  
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UNOCCUPIED THERMOSTAT SETBACK/SETUP Units

Central Islip Library Qty

1 40 400 40 400

BUILDING PARAMETERS 1 20 300 20 300

1 6 0 6 0

4,067         0 0 0 0 0

-$          0 0 0 0 0

986           0 0 0 0 0

-$          0 0 0 0 0

-$          0 0 0 0 0

0 0 0 0 0

66 0 0 0

700 Total 66 700

THERMOSTAT SETPOINTS Occupied Unoccupied OCCUPANCY SCHEDULE ASSUMPTIONS

Cooling: 72 77 Existing Proposed Only skin loads are considered

Heating: 72 67 Hour % Occupied % Occupied

1 Occ Unocc

CALCULATION PARAMETERS 2 Occ Unocc

Cooling Plant kW/Ton: 1.15 3 Occ Unocc

Heating Plant Efficiency 82.0% 4 Occ Unocc

Existing Weekend = Unoccupied? No 5 Occ Unocc

Retrofit Weekend = Unoccupied? No 6 Occ Unocc

Electric Rate: ($/kW-H): 7 Occ Unocc

Natural Gas Rate: ($/THERM): 8 Occ Occ

Electric Heat (Yes/No): No 9 Occ Occ

Cooling Load (1/ ˚F) 3% 10 Occ Occ

Heating Load (1/ ˚F) 1% 11 Occ Occ

HEAT/COOL SCHEDULE 12 Occ Occ

Month Mode 13 Occ Occ

1 Heat 14 Occ Occ

2 Heat 15 Occ Occ

3 Heat 16 Occ Occ

4 Heat 17 Occ Occ

5 Cool 18 Occ Occ

6 Cool 19 Occ Occ

7 Cool 20 Occ Occ

8 Cool 21 Occ Unocc

9 Cool 22 Occ Unocc

10 Heat 23 Occ Unocc

11 Heat 24 Occ Unocc

12 Heat

Cooling Size 

(tons)

Heating Size 

(MBH)

Total Cooling 

(tons)

Total Heating 

(MBH)

kW-h Saved

Electric Savings $

Therms Saved

Fuel Savings $

Total Savings $

Cooling Capacity (Tons)

Heating Capacity (MBH)

EQUIPMENT SCHEDULING

Central Islip Library

RTUs EQUIPMENT SCHEDULE RESULTS

UNIT HP Efficiency Existing Proposed Therms Saved -           

RTU1 Main Library 20.00        92.0% Hour Occupied Occupied Fuel $ Saved -$         

RTU2 Community Room 5.0           90.0% 1 Occ Unocc kW-h Saved 15,993      

-           88.5% 2 Occ Unocc Electric $ Saved -$         

-           88.5% 3 Occ Unocc

-           88.5% 4 Occ Unocc

5 Occ Unocc ENGINEERING CHECKS

CALCULATION PARAMETERS 6 Occ Unocc Annual $/kW-h -$         

Cooling Capacity (Tons): 66.0 7 Occ Unocc Annual $/Therm #DIV/0!

Cooling % Load: 0% 8 Occ Occ Refrigeration Energy Saved (kW-h) -           

DX Disable Setpoint (F): 55 9 Occ Occ Electric Heating Energy Saved (kW-h) -           

Heating Capacity (MBH): 700 10 Occ Occ Fan Energy Saved (kW-h) 15,993      

Heating % Load: 0% 11 Occ Occ Percent Run Time Reduced 42.5%

Combustion Efficiency (%): 82.0% 12 Occ Occ Run Hours Reduced 4,015        

Heating Override Setpoint (F): 60 13 Occ Occ

Fan/Pump Motor Load: 50% 14 Occ Occ

Existing Weekend = Unoccupied? No 15 Occ Occ ASSUMPTIONS

Retrofit Weekend = Unoccupied? No 16 Occ Occ Savings only calculated for the unoccupied hours

Electric Heat (Yes/No): No 17 Occ Occ Assumed Size

Electric Rate ($/kW-h): -$         18 Occ Occ

Gas Rate ($/ Therm): -$         19 Occ Occ

20 Occ Occ

21 Occ Unocc

22 Occ Unocc

23 Occ Unocc

24 Occ Unocc

COOLING LOAD PROFILE FAN LOAD PROFILE kW/Ton HEATING PROFILE

outside load outside load outside Chiller outside Elec. Heat

drybulb %flow drybulb %flow drybulb kW/ton drybulb % Output

97.5 100% 97.5 100% 97.5 1.55 60 25%

60 50% 60 65% 55 1.45 20 100%

slope 0.0133333 slope 0.0093 slope 0.0023529 slope -0.01875

intercept -0.3 intercept 0.09 intercept 1.3205882 intercept 1.375

SERVES
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ECM 9: High Efficiency Gas-Fired Water Heater  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M 
Savings 

$17,875 $0 $17,875 $773 $0 

 

 

 
  

 Existing Electric Domestic Water Heater High Efficiency Domestic Hot Water Heater 

ECM General Description: 
The Central Islip Public Library has an existing domestic water heater that is approaching the end 
of its useful life. As the water heater ages, it can experience a reduction in efficiency due to 
fouling and scaling on the internal heat exchange components, which results in an increase in 
maintenance costs. To address this issue, RENU plans to replace the existing electric water heater 
with a new tankless gas-fired water heater that operates at an efficiency of up to 97%. This will 
be possible with the addition of natural gas to the site. The new tankless water heater will reduce 
thermal stand-by losses when compared to storage tank water heaters.  
 
The scope of work for this project includes disconnecting, removing, and disposing of the existing 
electric water heater. New gas lines will be furnished and installed at the location of the new 
water heater, and a new condensing domestic tankless water heater will be furnished and 
installed. Additionally, all necessary piping, valves, and fittings required to connect the new units 
to the existing piping systems (water and gas) will be furnished and installed. The new portions 
of the piping will be insulated with fiberglass and PVC fittings, and electrical power and control 
wiring will be provided to the new units. Finally, the piping will be checked for leaks to ensure 
proper operation of the new water heater. 
 

Scope of Work: 
1. Disconnecting, removing, and disposing of the existing electric water heater.  
2. New gas lines will be furnished and installed at the location of the new water heater. 
3. Supply and install a new condensing domestic water heater. 
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4. Supply and install all necessary piping, valves, and fittings required to connect the new 
units to the existing piping systems (water and gas). 

5. The new portions of the piping will be insulated with fiberglass and PVC fittings.  
6. Electrical power and control wiring will be provided to the new units.  
7. Piping will be checked for leaks to ensure proper operation of the new water heater. 

 

Benefits: 
Natural gas water heaters are generally more energy-efficient than electric water heaters, 
resulting in lower energy bills. Replacing a unit at the end of its useful life, and before it leaks 
and causes other damage, can be beneficial. Natural gas water heaters also typically have a 
longer lifespan than electric water heaters, requiring less frequent replacement and 
maintenance. 
 

Savings Calculation Method 

Existing DHW 
Usage 

= Existing Electric Hot Water Usage 

Proposed DHW 
Usage 

= Proposed Gas-Fired Hot Water Usage 

Energy Savings = + Electric Savings | - Therm Usage 

 

Energy Savings Calculations and Methodology 
Excel spreadsheet was used to perform the detailed calculations for the energy savings, the main 
equations used are down below: 

• Heating Value for Gallon of Water = 1btu/1lb water x 8lbs/gal x (DHW Setpoint - Incoming 
Water Temperature) 

• Existing Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating 
Value per gal Water)/Existing Efficiency)/btu per unit 

• Proposed Energy Usage = ((DHW usage x No. of People x Occupied Days/Year x Heating 
Value per gal Water) Proposed Efficiency)/btu per unit 
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ECM 10: Plug Load Controls  
 

Project Cost Estimated 
Rebates/Incentives 

Net Cost Annual Energy 
Savings 

O&M 
Savings 

$4,984 $0 $4,984 $605 $0 

 

 

Existing Copier in Library BERT Plug Load Management Devises 

ECM General Description: 
Modern electrical devices often continue to consume power even after they have been turned 
off, a phenomenon commonly known as phantom or vampire power. The amount of power 
consumed in this state varies depending on the type of equipment and the manufacturer. RENU 
proposes the installation of plug load controls in a Library to reduce energy consumption from 
plugged-in electronic devices. Plug loads are a significant source of energy use in commercial 
buildings, including libraries. Plug load controls can reduce energy consumption by automatically 
turning off or putting electronic devices in standby mode when they are not in use. RENU 
evaluated a plug load control device from Bert (or a comparable manufacturer) as a potential 
solution for turning off power to electronic devices when they are not being used. 
 

Scope of Work 
Install plug load controls on 25 electronic devices in the Library, such as computers, printers, 
copiers, and projector equipment. The plug load controls will be installed to automatically turn 
off or put electronic devices in standby mode. 
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Plug Loads to Install BERT Plug Load Devices 
Device Type: Quantity: 

Projector 2 

Printer 15 

Large Printer/Copier  3 

Coffee Maker 4 

H/C Water Dispenser 1 

 
Benefits: 
Plug load controls will reduce energy consumption from plugged-in electronic devices, resulting 
in energy cost savings for the Library. The ECM will also contribute to the Library’s sustainability 
goals by reducing its carbon footprint and promoting energy efficiency. Overall, the proposed 
ECM for plug load controls is expected to provide significant energy savings, reduce 
environmental impact, and support the Library’s commitment to sustainability. 
 

Savings Calculation Methodology 

Baseline Energy Usage (kWh / yr) = 
Average kW x Baseline Weekly Hours x 4.348 wks/mo. x 

Months/yr 

Proposed Energy Usage (kWh/ yr) = 
Average kW x Proposed Weekly Hours x 4.348 wks/mo. x 

Months/yr 

Electrical Savings (kWh/ yr) = Baseline Energy Usage – Proposed Energy Usage 

 

 
 
Energy Savings Calculations and Methodology 
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3.1 ECMs Considered But Not Recommended  
Combined Heat and Power - CHP is a specific form of distributed generation (DG), which refers 
to the strategic placement of electric power generating units at or near customer facilities to 
supply onsite energy needs. CHP enhances the advantages of distributed generation by the 
simultaneous production of useful thermal and power output, thereby increasing the overall 
efficiency. In the right application, such as facilities that have year-round need for thermal 
output, CHP offers energy and environmental benefits over electric-only and thermal-only 
systems in both central and distributed power generation applications. CHP systems have the 
potential for a wide range of applications and the higher efficiencies result in lower emissions 
than separate heat and power generation. After further investigation, the above ECM is not 
recommended as it does not prove to benefit Central Islip Public Library financially. The cost of 
purchasing, installing, and maintaining the ECM does not outweigh the potential savings that 
would be generated over the project timeline. 
Water Conservations Strategies – This ECM was proposed but the Library decided not to have 
this measure included in the project. 
Destratification Fans - Destratification fans are designed to address the natural tendency of 
heated or cooled air to stratify, or separate, within a building. This stratification can lead to 
temperature differentials between the floor and ceiling, which can reduce the efficiency of HVAC 
systems and result in higher energy costs. Destratification fans work by circulating the air within 
a building, which helps to mix the heated or cooled air and reduce temperature differentials. In 
addition to their energy efficiency benefits, destratification fans can also improve the comfort 
and air quality within a building. By circulating the air, the fans can help to reduce the buildup of 
pollutants and improve air quality. They can also improve the comfort of occupants by creating 
a more uniform temperature distribution throughout the building. This measure is not 
recommended at this time. 
Replacement of Electric Reheat Coils with VRF Fan Coil Units - The Library uses electric reheat 
coils for the majority of the heating of the building. These systems are nearing their end of useful 
life. This measure would replace the existing reheat coils with VRF fan coil units. VRF fan coil 
units are an advanced heating and cooling system designed to offer more precise and efficient 
temperature control in commercial and residential buildings. Unlike traditional HVAC systems, 
VRF fan coil units use a single outdoor unit that is connected to multiple indoor fan coils, each 
with its own thermostat for individual temperature control. After further investigation, the above 
ECM is not recommended as it does not prove to benefit Central Islip Public Library financially. 
As opposed to this option, RENU proposes the addition of VAV boxes with Electric Reheat 
instead. 
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Section 4: Measurement & Verification (M&V) Methodologies 
 
This section contains a description of the types of Measurement and Verification (M&V) 
methodologies that RENU will use to guarantee the performance of this project.  They have been 
developed and defined by two independent authorities: 
 

1. International Performance Measurement and Verification Protocol (IPMVP)  
2. Federal Energy Management Program (FEMP) 
 

4.1 M&V Options  
 
There are four guarantee options that may be used to measure and verify the performance of a 
particular energy conservation measure. Each one is described below. 
 

1. Option A – Retrofit Isolation: Key Parameter Measurement 
Energy savings is determined by field measurement of the key parameters affecting the energy 
use of the system(s) to which an improvement measure was applied separate from the energy 
use of the rest of the facility. Measurement frequency ranges from short-term to continuous, 
depending on the expected variations in the measured parameter, and the length of the 
reporting period. 
 
Measurement of key parameters means that those parameters not selected for field 
measurement will be estimated. Estimates can be based on historical data, manufacturer’s 
specifications, or engineering judgment. Documentation of the source or justification of the 
estimated parameter will be described in the M&V plan in the contract. Energy savings is 
determined through engineering calculations of the baseline and post-retrofit energy used based 
on the combination of measured and estimated parameters, along with any routine adjustments. 

 
2. Option B – Retrofit Isolation: All Parameter Measurement 

Like Option A, energy savings is determined by field measurement of the energy use of the 
systems to which an improvement measure was applied separate from the energy use of the 
rest of the facility. However, all of the key parameters affecting energy use are measured; there 
are no estimated parameters used for Option B. Measurement frequency ranges from short-
term to continuous, depending on the expected variations in the savings and the length of the 
reporting period. Energy savings is determined through engineering calculations of the baseline 
and post-retrofit energy used based on the measured parameters, along with any routine 
adjustments. 
 

3. Option C – Whole Building Metering/Utility Bill Comparisons 
Option C involves the use of utility meters or whole building sub-meters to assess the energy 
performance of a total building. Option C assesses the impact of any type of improvement 
measure, but not individually if more than one is applied to an energy meter. This option 
determines the collective savings of all improvement measures applied to the part of the facility 
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monitored by the energy meter. In addition, since whole building meters are used, savings 
reported under Option C include the impact of any other change made in facility energy use 
(positive or negative). Option C may be used in cases where there is a high degree of interaction 
between installed improvement measures or between improvement measures and the rest of 
the building or the isolation and measurement of individual improvement measures is difficult 
or too costly. 
 
This Option is intended for projects where savings are expected to be large enough to be 
discernable from the random or unexplained energy variations that are normally found at the 
level of the whole facility meter. The larger the savings, or the smaller the unexplained variations 
in the baseline, the easier it will be to identify savings. In addition, the longer the period of 
savings analysis after installing the improvement measure, the less significant is the impact of 
short-term unexplained variations. Typically, savings should be more than 20% of the baseline 
energy use if they are to be separated from the noise in the baseline data. 
 
Periodic inspections should be made of all equipment and operations in the facility after the 
improvement measure installation. These inspections will identify changes from baseline 
conditions or intended operations. Accounting for changes (other than those caused by the 
improvement measures) is the major challenge associated with Option C-particularly when 
savings are to be monitored for long periods.  Savings are calculated through analysis of whole 
facility utility meter or sub-meter data using techniques from simple comparison to regression 
analysis. 
 

4. Option D – Calibrated Simulation 
Option D involves the use of computer simulation software to predict energy use, most often in 
cases where baseline data does not exist. Such simulation models must be calibrated so that it 
predicts an energy use and demand pattern that reasonably matches actual utility consumption 
and demand data from either the base-year or a post-retrofit year.  Option D may be used to 
assess the performance of all improvement measures in a facility, akin to Option C. However, 
different from Option C, multiple runs of the simulation in Option D allow estimates of the 
savings attributable to each improvement measure within a multiple improvement measure 
project. 
 
Option D may also be used to assess just the performance of individual systems within a facility, 
akin to Option A and B. In this case, the system’s energy use must be isolated from that of the 
rest of the facility by appropriate meters.  Savings are calculated using energy use simulation 
models, calibrated with hourly or monthly utility billing data and/or end-use metering. 
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4.2 M&V Plan and Energy Savings Calculations 
 
The goal of this project is to achieve energy savings through upgrades to the building’s lighting, 
improvements in the HVAC system by the installation of new, more efficient equipment and the 
installation of Building Management System (BMS), the addition of solar photovoltaic panels to 
offset the electric usage and building envelope upgrades (roof replacement, air infiltration 
treatments, plug loads). This project will also result in improved lighting levels and more reliable 
HVAC operation, thereby reducing maintenance costs. The objective of Measurement and 
Verification (M&V) activities at the Project level is to confirm that the Measures that are 
recommended for the Library energy performance contract (EPC) are installed and resulting in 
energy savings. 
 

Table 4: Proposed Annual Savings Summary 

ECM 

 
Electric energy 

savings  
(kWh/yr) 

 
Electric demand 

savings 
(kW/yr) 

 
Natural gas savings 

(therms) 

Roof Replacement 8,687 0.0 0 

Building Envelope Improvements 6,176 0.0 0 

Rooftop Solar 217,563 0.0 0 

Comprehensive Lighting Upgrades and 
Controls 106,114 

26.0 
0 

Rooftop Unit Upgrades with VAV Boxes 
64,071 21.2 -1,830 

Replace Heat Pump with High Efficiency Heat 

Pump 1,260 
1.9 

0 

Replace Vestibule Fan Coil Unit with High 

Efficiency Heat Pump 5,534 
 

3.0 0 

Install Building Management System (BMS) 15,045 0.0 0 

Install High Efficiency Gas-Fired Water Heater 
2,285 3.5 -82 

Plug Load Controls 
3,636 0.0 0 

Total 430,371 56 -1,912 

 
The expected annual consumption values above will be adjusted based on weather data, 
occupancy levels, and system operating parameters realized during the year-long period during 
which energy consumption measurements are in place. The adjusted expected savings will then 
be compared to actual savings. 
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Renu will perform measurement and verification (M&V) activities for each of the ECMs in order 

to estimate the actual cost savings achieved in the project. The M&V plans for the ECMs are 

described in Sections down below of this document and are summarized in the Table down the 

below.  

 

ECM and 
Recommended 

M&V option 
 

 
Summary of M&V Plan 

ECM-1 The 
Roof 
Replacement 
 
M&V Option: 
C 

Key Parameters Roof performance, Reflectance, and space Temperature 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual on-site inspections of equipment for ongoing verification 

ECM-2 
Building 
Envelope 
Upgrades  
 
M&V Option: 
C 

Key Parameters Weather, heating, and cooling system efficiency 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual on-site inspections of equipment for ongoing verification. Baseline 
Adjustment should be made based on cooling and heating load and 
operating hours 

ECM-3 Solar 
 
M&V Option: 
B 

Key Parameters 
System name plate DC rating, array tilt, array azimuth, DC to AC conversion 
efficiency, hours and intensity of solar radiation, annual kwh generation 

Baseline 

Baseline electrical energy is equivalent to the portion of the facility electrical 
load to be offset by the PV system electrical generation.  PV system 
generation shall be calculated from the digital acquisition system (DAS) on 
the inverters. 

Post- Installation 

Verify that proposed PV system has been implemented and is operating as 
intended. Instantaneous array performance to be compared against 
designed system output through measurement of solar insolation, module 
temperature and inverter output. Post installation savings is determined 
from the same baseline calculation modified for the as-built condition of the 
PV system 

Performance 
Period/ 

Annual on-site inspections of PV equipment for ongoing verification that 
system is in place, operational and that guaranteed electrical generation is 
sustainable.  Energy generation is continuously metered by the PV system’s 
revenue grade meter. All metered generation is reported as verified savings.  

ECM-4 LED 
Lighting and 

Key Parameters 
 
Lighting fixture power consumption, operating hours, lighting levels. 
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Lighting 
Controls 
 
M&V Option: 
C 
 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual visual inspection of a sample set of lighting fixtures and controls to 
ensure the integrity of the fixtures and controls and confirm that the ECM 
still has the potential to perform as specified. 

ECM-5,6,7,8 
HVAC 
Upgrades 
 
M&V Option: 
C 

Key Parameters 
System efficiency, building parameters, current and proposed operating 
schedules 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual on-site inspections of HVAC controls and equipment for ongoing 
verification that energy control strategies are in place and sustainable. 

ECM-9 Install 
High Efficiency 
Gas-Fired 
Water  
Heater: 
 
M&V Option: 
C 

Key Parameters 
Size, capacity, energy efficiency rating, temperature setting and occupied 
days 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual on-site inspections of the equipment and taking readings from the 
installed gas meter. 

ECM-10 Plug 
Load Controls 
 
M&V Option: 
C 

Key Parameters Device wattage, number of Berts and Scheduled ON hours 

Baseline 
The analysis relies on leveraging utility bills, weather data, and historical 
weather data to forecast the energy consumption at a given facility. 

Post- Installation 
Verify that proposed equipment has been implemented and is operating as 
intended. Post installation savings is determined from the same baseline 
model modified for the set points and energy rates. 

Performance 
Period 

Annual on-site inspections of equipment for ongoing verification that energy 
control strategies are in place and sustainable 

 

4.3 Project Data and Assumptions 

Table 5 lists the utility rates that are to be utilized with for calculation of the baseline energy 
costs and retrofit cost savings of the equipment within the scope of the proposed project. 
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Table 5: Utility Rates 

 
Site: Central Islip Library 

 Utility Type Utility Provider Utility Unit 
Cost 

Unit 

    

Electricity PSEG $0.166486 $/kWh 

Electricity Demand PSEG $11.972090 $/kW 

Natural Gas National Grid $1.15 $/Therm 

 

4.3.1 Development of the Baseline  
 
The model of the existing building will accurately represent the building’s physical dimensions, 
construction materials, thermal properties, HVAC zoning, etc. This information was collected 
from plans and site surveys. In addition, data on the building’s operation schedule, zone set-
points, occupancy rate, etc. was collected from HOBO data logging devices. Actual weather data 
for the 12-month period between 07/22 and 07/23 was obtained from the closet airport weather 
station. This data will be used to construct the existing building model.  Data that has been used 
in the existing building model to characterize the building’s operation conditions and occupancy 
rates will be reviewed and updated, as necessary. Any unanticipated changes in the new 
equipment’s performance, discovered during the course of its installation or commissioning 
process, will be noted and used to model the post-installation building. Weather data from the 
local weather station will be collected and prepared for use in the post-installation model. 
 
Measurement Boundary 
All ECMs at the facility are fed by the same electric meter, so the building’s billed energy usage, 
encompassing the heating, cooling, and DHW systems as well as other loads, is the measurement 
boundary for the facility. 
 
Interactive Effects 
ECMs for the building envelope and roof replacement interact with HVAC upgrades and BMS 
installation, as they are all associated with the operation of the building’s heating and cooling 
system. As a result, the actual operation of the new RTUs at the facility will impact these 
measures. These interactive effects are inherently captured as a part of the billing analysis 
 option C. 
 

4.3.2 Verification of Savings  
Because the building will receive several energy efficiencies upgrades, a combination of M&V 
options B and C is preferred. Utility bill analysis and metering will be performed.  
  
The installed BMS control system will be used to monitor building performance variables during 
the post-installation period, and data will be reviewed during each post installation year to 
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ensure proper operation of the equipment. The collected data will be used to verify that the new 
equipment performs as expected to generate savings. 
 
Determination of First-year Savings.  
Once the basic model of the existing building is developed, it will be tuned with the best available 
data in order to make it reasonably accurate in predicting the existing building’s monthly energy 
usage. Increased model accuracy is achieved by investigating the model’s simulation of its 
energy-consuming sub-systems and adjusting model inputs until it reasonably predicts monthly 
kWh usage in comparison with the utility bills. We will also use spot measurements of kW on the 
existing RTUs, and lighting circuits and compare them to the model’s predicted usage of the same 
equipment to determine whether discrepancies exist, and to decide which adjustments to make. 
Monitoring of RTU and building performance data: The BMS control system will be set up to poll 
data from the new RTU. This data will be used for calibrating the post-installation model. The 
simulated building’s subsystems of interest (RTUs and heat pumps) will be compared with the 
monitored data. The whole-building’s kWh usage will be compared with the 12 monthly utility 
bills. 
 
The estimated first-year savings will be calculated by subtracting the annual kWh usage of the 
post-installation model from that of the baseline model. Lighting savings will be determined by 
subtracting lighting kWh usage of the post installation model from that of the baseline model. 
The annual kWh savings from the building envelope, roof insulation, and plug loads will be 
determined from the differences in usages between the post-installation model and the baseline 
model. 
 

4.4 ECM #1, 2, & 4 – 11: M&V Baseline  
 
The M&V plan for the facility upgrades and improvements will follow IPMVP Option C using 
monthly facility utility bills. Option C analysis relies on leveraging utility bills, weather data, and 
historical weather data to forecast the energy consumption at a given facility. Typically, a baseline 
period is established prior to implementation of ECMs and a weather-adjusted baseline energy 
model is determined. This baseline model is calibrated to ensure an accurate prediction of facility 
consumption patterns. After the installation period, utility bills are collected again to examine 
the consumption once the measures have been implemented, and a new weather-adjusted 
energy model is developed. The baseline energy model is applied to the post-install weather 
conditions, and the difference between baseline and post-install is determined to be the energy 
savings as a result of the project. The figure below showcases the Option C methodology for 
determining whole-facility savings. 
 

4.4.1 ECM 3 — Rooftop Solar Baseline  

The M&V Plan for the Solar PV installations at the Central Islip Library will follow M&V Option B. 
The Option B approach will be used to quantify the energy savings associated with the Solar PV 
installation and annually verify that the measure continues to operate. 
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The M&V plan for this ECM assumes: 

• The annual solar radiation as utilized in the calculation of the annual electrical generation 
of the PV array will be assumed to represent a typical meteorological year (TMY) and will 
be held constant during the performance period for the purpose of energy generation 
calculations. 

• PV Module Performance and inverter efficiencies are based on manufacturer’s data. 

• An annual verification of the measure will be performed to document that the PV system 
remains installed and performing as specified in the Final Proposal. 

• An annual collection of the generated electrical output from the PV system will be 
performed and recorded as verified savings. 

 
Given that the solar PV system is not installed at present, the energy baseline is considered to 
be the maximum potential annual output of the array. The baseline energy was established 
through collection of various data parameters including: 

• Geographic location of array 

• DC system size (name plate rating) 

• DC-to-AC derate Factors 

• Array type (fixed, tracking, etc) 

• Array tilt, azimuth 

The data collected is used within the proposal to generate baseline energy generation for the PV 
system. 

 
 
Since these ECMs improve the entire facility’s efficiency in energy usage, operations, and 
weatherization, the interactive effects between these ECMs create a difficulty in isolating the 
savings contributed on a per ECM basis. In such cases, Option C analysis allows for a high-level 
view in determining the energy savings that can be attributed to a project overall. RENU will 
utilize facility electricity and gas utility bills for the Central Islip Public Library to determine the 
energy savings associated with the facility upgrades. 
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Electricity consumption from utility billing information was collected for all of 2022, as well as 
the observed heating/cooling degree days for the corresponding months. This information can 
be used to estimate the amount of conditioning a facility will need for a given period, in this case 
monthly. A regression model between monthly energy consumption and degree days was 
generated to describe how energy is consumed at this facility. For the Central Islip Public Library 
which currently relies solely on electricity to meet its heating, cooling and baseload needs, the 
following relationship was seen: 
 

 
The graph above shows that as expected, the facility consumption is correlated with both heating 
and cooling degree days. The regression model determined to describe this behavior is shown 
below: 

General Regression Equation  Consumption = b*Days + h*HDD + c*CDD  

HDD Base Temperature (℉)  65  

CDD Base Temperature (℉)  65  

HDD Coeff. (kWh/HDD)  31.40  

CDD Coeff. (kWh/CDD)  50.68  

Baseload Coeff. (kWh/day)  871.94  

Adjusted R2  0.64*  

CVRMSE  0.14  

 
 
The low R2 value for the regression equation is a result of the high building base load, as 
shown by the high baseload coefficient.  
 

The regression equation is then applied to a 30-year normalized heating and cooling degree day 
dataset from a local weather station1 to determine the facility baseline usage for a normalized 
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year. Normalized weather data is utilized to account for yearly variations in weather conditions. 
Shown below is a comparison of the degree days in the baseline year vs. the normalized degree 
days. 
 
 

 

 
 
Applying the regression model to the normalized weather data yields the facility baseline usage 
as follows. 
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4.5  ECM #1, 2, & 4 – 11: M&V Phase  

 
The purpose of the Measurement & Verification phase of the project will be to verify that the 
energy conservation measures that target the operations of the facility are implemented and 
functioning as designed. Utility bill analysis similar to the analysis above will be performed 
during the post-install period. In addition, to monitor the operational improvements and verify 
the intended control upgrades are functioning, the following trend points will be needed for 
operational verification:  
 

4.5.1 Operational Verification Notes:  
 
The parameter list is subject to change as the sequence of operation is finalized throughout the 
design process. To accurately determine operations and necessary additional trend points, RENU 
will require the intended sequence of operations of the new system during the design phase. 
Additionally, the Sample Areas will be chosen to capture unique space types that will be affected 
by the energy upgrades and any data collected will only be used to determine if the operational 
changes are implemented correctly. Data will not be used to determine energy savings. 

 
Consumption (kWh) 

 

Normalized Baseline 
Usage 

 
448,480 

Baseline Year Usage 
 

532,625 

103



RENUNY.COM 

 

 
 

79 

 

COMPREHENSIVE ENERGY AUDIT | CENTRAL ISLIP PUBLIC LIBRARY  

                                        

General Notes:  
This M&V plan assumes dedicated utility bills are available for the Central Islip Public Library. In 
the event that multiple gas/electric meters serve the library, it should be determined what 
equipment is associated with a given meter to ensure accurate savings estimates and realization 
rates. 

 
4.6 ECMs — Post Installation and Performance Period Activities 
   

4.6.1 ECM 1 — Roof Replacement 
 

• Verify installation of new roof. 

• Perform standard ASHRAE calculations to verify reduced heat transfer and infiltration. 

• Through utility bill analysis to verify building operation became more efficient or that 
changes in operation have been taken into consideration. 

 

4.6.2 ECM 2 — Building Envelope 
   
The Post-Installation performance factors are heating system efficiencies and thermal integrity 
of windows, doors, roofs, and wall insulation. The intent of Performance Period verification 
activities is to ensure that the infiltration experienced in the building prior to implementing this 
ECM has been reduced as a result of various building envelope improvements. The intent is also 
to ensure that the building envelope improvements are being properly maintained. 
 

4.6.3 ECM 3 — Rooftop Solar 

The M&V plan for the rooftop solar panel installation will follow IPMVP Option B: Retrofit 
Isolation. To determine the energy consumption and costs that are offset by the onsite solar 
panels, data from the digital acquisition system (DAS) on the inverters is required. Additionally, 
cost savings will be determined based on the billing data detailing the generated energy, and 
details of the rate schedule. Examples of the trend data points required from the DAS and billing 
data are noted below.  
 

Parameter  Units  Interval  Duration  

Power Generated  kW  15 min  12 months  

PV System 
Standby Use  

kW  15 min  12 months  

Power Returned 
to Utility  

kW  Monthly  12 months  

Power Returned 
to Grid Cost  

$/kWh Monthly  12 months  

Rated PV 
Capacity  

kW  N/A  One-Time  
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4.6.4 ECM 4 — LED Lighting and Lighting Controls 
 
Upon project completion, an as-built inventory of post-installation lighting fixtures will be 
supplied, including the lighting ballasts and lamps installed, and lighting illumination levels (foot-
candles) in each area. Savings predictions will be corrected based on as-built data and will be 
reported in the Post-Installation Report.  
 
These measurements will be used to calculate actual expected energy savings and will be 
detailed in the Post-Installation Report. Additionally, we will measure the illumination levels in 
selected areas to gain insight into the current lighting conditions. 
 

4.6.5 ECM 5, 6, 7, 8 - HVAC BMS Upgrades 
 
The HVAC Controls portion of the audit tool utilizes Trane Trace, an hourly building simulation 
model to generate baseline and post-retrofit models of the facilities energy use. Trane Trace 
essentially utilizes standard heat transfer equations to determine heating and cooling loads 
based on the heat loss or gain through the building envelope, the amount of outdoor air brought 
into the building, and any source of internal heat gain such as lighting or occupants. 
 
After the new HVAC units has been installed and commissioned, RENU will conduct a post-
installation inspection to verify that the units installed is consistent with what was proposed and 
has the potential to generate the cost savings predicted.  
 

4.6.6 ECM 9 — High Efficiency Gas-Fired Water Heater   
 

RENU shall record the energy consumption of loads associated with the ECM. At the end of the 
one-year M&V period, summarize the gas consumption data for comparison with the baseline 
and expected consumption. The metered equipment shall be inspected at the conclusion of the 
M&V period and as needed to verify proper operation. All collected information and comparison 
results will be included in the M&V report. portion will be used to extrapolate if appropriate. 
Extension of the M&V period is also an option for mitigating the effect of lost data. 

 
4.6.7 ECM 10 — Plug Load Controls 
 

• Installation and commissioning of plug load control devices or systems, following design 
specifications. 

• Post-installation data collection, covering the same parameters as the pre-installation 
phase, to measure the impact of control measures on energy use. 

• Periodic inspections and maintenance to ensure the continued operation and 
optimization of plug load control systems. 
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Section 5: Appendices  

 Appendix 1 – Simple Payback Table 

 Appendix 2 – Project Proforma 

  

106



RENUNY.COM 

COMPREHENSIVE ENERGY AUDIT | CENTRAL ISLIP PUBLIC LIBRARY 

Appendix 1 – Simple Payback Table 

ECM 
# 

Energy Conservation Measure "ECM" Description 
Total 

Installed 
Cost 

Rebates 
Financial 

Incentives 

Net 
Installed 

Cost 

Total Annual 
Energy 

Savings kWh 

Total kW 
Savings 

Total 
Annual 
Therm 

Savings 

Total 
Annual 
Energy 

Savings $ 

Annual 
O&M 

Savings 

Guaranteed 
Annual 
Energy 
Savings 

Simple 
Payback 

1 Roof Replacement $573,375 $0 $573,375 8,687 0.0 0 $1,446 $500 $1,374 230.96 

2 Building Envelope Improvements $16,620 $0 $16,620 6,176 0.0 0 $1,028 $0 $977 9.42 

3 Solar Ownership $623,549 $187,065 $436,484 217,563 0.0 0 $36,221 $0 $34,410 4.59 

4 Comprehensive Lighting Upgrades and Controls $237,933 $15,401 $222,532 106,114 26.0 0 $21,402 $960 $20,332 5.72 

5 Rooftop Unit Upgrades with VAV Boxes $641,781 $2,902 $638,879 64,071 21.2 -1,830 $11,608 $3,500 $11,028 31.95 

6 Replace Heat Pump with High Efficiency Heat Pump $20,625 $2,520 $18,105 1,260 1.9 0 $483 $0 $459 19.40 

7 
Replace Vestibule Fan Coil Unit with High Efficiency Heat 

Pump $34,375 $0 $34,375 5,534 3.0 0 $1,352 $0 $1,285 14.81 

8 Install Building Management System (BMS) $180,366 $0 $180,366 15,045 0.0 0 $2,505 $0 $2,380 41.95 

9 Install High Efficiency Gas-Fired Water Heater $17,875 $0 $17,875 2,285 3.5 -82 $789 $0 $750 13.20 

10 Plug Load Controls $4,984 $0 $4,984 3,636 0.0 0 $605 $0 $575 4.80 

Architect Fees $117,574 

Without $1,050,000 Library Contribution $2,469,057 $207,888 $2,261,170 430,371 56 -1,912 $77,440 $4,960 $73,568 16.46 

With $1,050,000 Library Contribution* $1,419,057 $207,888 $1,211,170 

*The Library is going to pay $1,050,000 to RENU to reduce the

cost of the project to $1,419,057 before rebates and federal

incentives.
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Appendix 2 – Project Proforma 

 

 

Project Cost $2,351,483

CM Fee $0

Architect Fee (5%) $117,574

Financed Amount $2,469,057 NPV = $1,374,296

Central Islip Public Library

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Total

Current Annual Energy Cost $106,663 $110,396 $114,260 $118,259 $122,398 $126,682 $131,116 $135,705 $140,454 $145,370 $150,458 $155,724 $161,174 $166,816 $172,654 $178,697 $184,951 $191,425 $2,613,200

Post Installation Annual Energy Cost $26,511 $27,439 $28,399 $29,393 $30,422 $31,487 $32,589 $33,729 $34,910 $36,132 $37,396 $38,705 $40,060 $41,462 $42,913 $44,415 $45,970 $47,578 $649,509

Annual Energy Savings $80,152 $82,957 $85,860 $88,866 $91,976 $95,195 $98,527 $101,975 $105,544 $109,238 $113,062 $117,019 $121,115 $125,354 $129,741 $134,282 $138,982 $143,846 $1,963,690

Annual Guaranteed Savings $76,143 $78,808 $81,566 $84,421 $87,375 $90,434 $93,599 $96,875 $100,265 $103,775 $107,407 $111,166 $115,057 $119,084 $123,252 $127,566 $132,030 $136,651 $1,865,473

Savings During Construction $30,457

O&M Savings $5,059 $5,160 $5,264 $5,369 $5,476 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $26,328

  

Rebates/Incentives $207,888 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $207,888

Total Savings $319,547 $83,968 $86,830 $89,790 $92,852 $90,434 $93,599 $96,875 $100,265 $103,775 $107,407 $111,166 $115,057 $119,084 $123,252 $127,566 $132,030 $136,651 $2,130,146

Project Finance Payment $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $137,713 $0 $0 $0 $2,054,003

Payment for On-going Services $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

M&V Costs $2,588 $2,639 $2,692 $2,746 $2,801 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $13,465

Total Costs $139,465 $139,517 $139,570 $139,624 $139,679 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $136,878 $137,713 $0 $0 $0 $2,067,468

Net Benefit w/o State Aid $180,081 -$55,549 -$52,740 -$49,834 -$46,827 -$46,444 -$43,279 -$40,003 -$36,612 -$33,103 -$29,471 -$25,712 -$21,821 -$17,794 -$14,461 $127,566 $132,030 $136,651 $62,677

State Aid (0%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Net Benefit with State Aid $180,081 -$55,549 -$52,740 -$49,834 -$46,827 -$46,444 -$43,279 -$40,003 -$36,612 -$33,103 -$29,471 -$25,712 -$21,821 -$17,794 -$14,461 $127,566 $132,030 $136,651 $62,677

Cumulative Cash Flow with State Aid $180,081 $124,532 $71,792 $21,958 -$24,869 -$71,313 -$114,592 -$154,595 -$191,208 -$224,311 -$253,782 -$279,494 -$301,315 -$319,109 -$333,570 -$206,004 -$73,974 $62,677 $62,677

Project Assumptions

Financing Term: 15 Years

Contract Term: 18 Years

Interest Rate: 5.00%

Utility Cost Inflation Rate: 3.5%

Discount Rate 5.5%

State Aid: 0%

Contribution from the District: $1,050,000

RENU Savings Guarantee: 95.0%
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