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Honeywell Agreement 1 

ARTICLE 1 
GENERAL PROVISIONS 

 
1.1 This Agreement, including all attachments, exhibits, and schedules referenced herein (hereinafter the 
"Agreement") is made by and between Honeywell International Inc. (“Honeywell”), a Delaware Corporation, acting 
through its Honeywell Building Technologies business unit, with a principal place of business at 300 South Tryon 
Street, Charlotte, North Carolina 28202, and Croton-Harmon Union Free School District (“Customer,” and together 
with Honeywell, the "Parties") with a principal place of business at 10 Gerstein Street, Croton-on-Hudson, New York 
10520.  The Agreement is effective as of the date of the later signature of the respective Parties (the “Effective Date”). 
 
1.2 As used in this Agreement, the term “Work” means the construction and services required by the Contract 
Documents (as defined below), whether completed or partially completed, and includes all other labor, materials, 
equipment and services provided or to be provided by Honeywell to fulfill Honeywell’s obligations, as described in 
Attachment A and otherwise set forth in the Contract Documents.  The “Contract Documents” consist of this 
Agreement, its attachments, exhibits, schedules,  addenda and the plans and specifications for the Work that are 
prepared by ECG Engineering, P.C. and its affiliate ECG, Inc. (collectively known as “ECG”) and, to the extent 
required, approved by the New York State Education Department (“NYSED”).  The “Project” is the total construction 
of the Work as well as the services to be performed by Honeywell under this Agreement.    
 
1.3 “Support Services” means those services and obligations to be undertaken by Honeywell in support of 
CUSTOMER as set forth in Attachment D – Guarantee and Support Services Agreement. 
 

ARTICLE 2 
HONEYWELL'S RESPONSIBILITIES 

 
2.1 Honeywell Work 
 
2.1.1 Honeywell shall be responsible for the construction of the Work.   
 
2.1.2 Honeywell shall comply with and obtain, at its expense, all licenses and permits required by Federal, State 
and local laws, rules, and ordinances necessary for the Work.  In the event Honeywell cannot procure any such license 
or permit due to a requirement that Customer is required to do so, Customer will secure the permit or license, with the 
assistance of Honeywell.  
 
2.2 Responsibilities with Respect to the Work 
 
2.2.1 Honeywell will provide construction supervision, inspection, labor, materials, tools, construction equipment 
and subcontracted items necessary for the execution and completion of the Work. 
 
2.2.2 Honeywell shall keep the premises in an orderly fashion and free from unnecessary accumulation of waste 
materials or rubbish caused by its operations.  If Honeywell damages property not needed for the Work, Honeywell 
shall repair the property to its pre-existing condition unless Customer directs otherwise.  At the completion of the 
Work, Honeywell shall remove waste material supplied by Honeywell under this Agreement as well as all its tools, 
construction equipment, machinery and surplus material.  Honeywell shall dispose of all waste materials or rubbish 
caused by its operations. Waste shall be disposed of as follows: 

(a) Construction Waste and/or Non-hazardous Waste:  Construction waste (cardboard, metal, wood crates, plastic, 
wiring, etc.), and/or non-hazardous waste (non-PCB ballast’s, lamps, batteries, etc.), shall be removed offsite by 
Honeywell or its subcontractors for disposal and/or recycling.  The Customer’s name and address shall be listed 
on the shipping documents as the owner/generator of the waste solely to the extent such waste was removed from 
the Customer’s facilities.  The transportation of waste materials will meet local regulatory requirements. 

(b) Hazardous Waste:  If and to the extent Honeywell is responsible for removal of hazardous waste pursuant to the 
express provisions of the Attachment A Scope of Work, Honeywell or its subcontractors shall contract with a 
licensed transporter for the removal of the applicable hazardous waste (PCB's, mercury, asbestos, etc.).  The 
Customer’s name and address shall be listed on the shipping documents as the owner/generator of the waste solely 
to the extent such waste was removed from the Customer’s facilities.  The transportation of waste materials will 
meet local regulatory requirements. 

 
2.2.3 Honeywell shall give all notices and comply with all laws and ordinances legally enacted as of the date of 
execution of the Agreement governing the execution of the Work.  Provided, however, that Honeywell shall not be 
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responsible nor liable for the violation of any code, law or ordinance caused by Customer or existing in Customer’s 
property prior to the commencement of the Work. 
 
2.2.4 Honeywell shall comply with all applicable federal, state and municipal laws and regulations that regulate 
the health and safety of its workers while providing the Work, and shall take such measures as required by those laws 
and regulations to prevent injury and accidents to other persons on, about or adjacent to any Site (as defined in Section 
3.8.4).  It is understood and agreed, however, that Honeywell shall have no responsibility for elimination or abatement 
of health or safety hazards created or otherwise resulting from activities at any Site carried on by persons not in a 
contractual relationship with Honeywell, including Customer, Customer’s contractors or subcontractors, Customer’s 
tenants or Customer’s visitors.  Customer shall endeavor to cause its contractors, subcontractors and tenants to comply 
fully with all applicable federal, state and municipal laws and regulations governing health and safety and to comply 
with all reasonable requests and directions of Honeywell for the elimination or abatement of any such health or safety 
hazards at any Site. 
 
2.3 Patent Indemnity 
 
2.3.1 Honeywell shall, at its expense, defend or, at its option, settle any suit that may be instituted against Customer 
for alleged infringement of any United States patents related to the hardware manufactured and provided by Honeywell 
under this Agreement, provided that:  (a) such alleged infringement consists only in the use of such hardware by itself 
and not as part of, or in combination with, any other devices, parts or software not provided by Honeywell hereunder; 
(b) Customer gives Honeywell immediate notice in writing of any such suit and permits Honeywell, through counsel 
of its choice, to answer the charge of infringement and defend such suit provided that counsel represents Customer’s 
interests as well; and (c) Customer gives Honeywell all needed information, assistance and authority, at Honeywell's 
expense, to enable Honeywell to defend such suit. 
 
2.3.2 If such a suit has occurred, or in Honeywell's opinion is likely to occur, Honeywell may, at its election and 
expense:  (a) obtain for Customer the right to continue using such hardware; (b) replace, correct or modify it so that it 
is not infringing; or (c) remove such hardware and grant Customer a credit therefor, as depreciated. 
 
2.3.3 In the case of a final award of damages in any such suit, Honeywell will pay such award.  Honeywell shall 
not, however, be responsible for any settlement made without its written consent. 
 
2.3.4 THIS ARTICLE STATES HONEYWELL'S TOTAL LIABILITY AND CUSTOMER'S SOLE 
REMEDY FOR ANY ACTUAL OR ALLEGED INFRINGEMENT OF ANY PATENT OR OTHER 
INTELLECTUAL PROPERTY RIGHTS BY THE HARDWARE MANUFACTURED AND PROVIDED BY 
HONEYWELL HEREUNDER.  IN NO EVENT SHALL HONEYWELL BE LIABLE FOR ANY INDIRECT, 
SPECIAL OR CONSEQUENTIAL DAMAGES RESULTING FROM ANY SUCH ACTUAL OR ALLEGED 
INFRINGEMENT, EXCEPT AS SET FORTH IN THIS SECTION 2.3.   
 
2.4 Warranties and Completion 
 
2.4.1 Honeywell warrants Customer good and clear title to all equipment and materials furnished to Customer 
pursuant to this Agreement, free and clear of liens and encumbrances.  Honeywell hereby warrants that all such 
equipment and materials shall be of good quality and shall be free from defects in materials and workmanship, 
including installation and setup, for a period of one (1) year from the earlier of the date of first beneficial use, or 
substantial completion of the equipment or portion of the Work in question, provided that no repairs, substitutions, 
modifications, or additions have been made, except by Honeywell or with Honeywell’s written permission, and 
provided that after delivery such equipment or materials have not been subjected by non-Honeywell personnel to 
accident, neglect, misuse, or use in violation of any instructions supplied by Honeywell.  Honeywell’s sole liability 
hereunder shall be to repair promptly or replace defective equipment or materials, at Honeywell’s option and at 
Honeywell’s expense.  The limited warranty contained in this Section 2.4.1 shall constitute the exclusive remedy of 
Customer and the exclusive liability of Honeywell for any breach of any warranty related to the equipment and 
materials furnished by Honeywell pursuant to this Agreement. 
 
2.4.2 In addition to the warranty set forth in Section 2.4.1 above, Honeywell shall assign to Customer any and all 
manufacturer’s or installer’s warranties for equipment or materials not manufactured by Honeywell and provided as 
part of the Work, to the extent that such third-party warranties are assignable and extend beyond the one (1) year 
.limited warranty set forth in Section 2.4.1. 
 
2.4.3 THE WARRANTIES SET FORTH HEREIN ARE EXCLUSIVE, AND HONEYWELL EXPRESSLY 
DISCLAIMS ALL OTHER WARRANTIES, WHETHER WRITTEN OR ORAL, IMPLIED OR 
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STATUTORY, INCLUDING BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE EQUIPMENT AND 
MATERIALS PROVIDED HEREUNDER.  HONEYWELL SHALL NOT BE LIABLE FOR ANY SPECIAL, 
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING FROM, OR RELATING TO, 
THIS LIMITED WARRANTY OR ITS BREACH. 
 

ARTICLE 3 
CUSTOMER'S RESPONSIBILITIES 

 
3.1 Customer shall designate a representative who shall be fully acquainted with the Work, and who has authority 
to approve changes in the scope of the Work and render decisions promptly. 
 
3.2 Customer shall furnish to Honeywell all information regarding legal limitations pertinent to this Agreement, 
the Work and the Project. 
 
3.3 To the extent Customer’s real property and facilities increase in value due to the Work, Customer shall be 
responsible for any resulting assessments or charges.  Honeywell shall secure and pay for all necessary permits and 
approvals for the construction of the Work.   
 
3.4 If Customer becomes aware of any fault or defect in the Work, it shall give prompt written notice thereof to 
Honeywell. 
 
3.5 The services and information required by the above paragraphs shall be furnished with reasonable promptness 
at Customer's expense and Honeywell shall be entitled to rely upon the accuracy and the completeness thereof. 
 
3.6 Prior to the commencement of the construction of the Work and at such future times as HONEYWELL shall 
reasonably deem appropriate, Customer shall furnish evidence in a form satisfactory to Honeywell that sufficient funds 
are available and committed to pay for the Work.  Unless such evidence is furnished, Honeywell is not required to 
commence or continue any Work.  Further, if CUSTOMER does not provide such evidence, HONEYWELL may stop 
work upon fifteen (15) days notice to Customer.  The failure of Honeywell to insist upon the providing of this evidence 
at any one time shall not be a waiver of Customer's obligation to make payments pursuant to this Agreement, nor shall 
it be a waiver of Honeywell's right to request or insist that such evidence be provided at a later date.  The Parties agree 
that the construction of the Work shall not commence until:  (i) this Agreement is approved by the New York State 
Commissioner of Education; (ii) NYSED has approved State Building Aid at a ratio that the Parties mutually agree is 
sufficient to ensure no net cost to Customer for the Project; (iii) the issuance of NYSED approval of the Project and/or 
building permit for the Project, when required, based on the plans and specifications submitted for the Project and the 
ECMs described in Attachment A; and (iv) Customer has secured funding for the Work at an interest rate that 
Customer is satisfied will ensure the Project will have no net cost to Customer.   
 
3.7 HAZARDOUS SUBSTANCES, MOLD AND UNSAFE WORKING CONDITIONS 
  
3.7.1  “Hazardous Substance” includes, but is not limited to, all of the following, whether naturally occurring or 
manufactured, in quantities, conditions or concentrations that have, are alleged to have, or are believed to have an 
adverse effect on human health, habitability of a site, or the environment: (a) any dangerous, hazardous or toxic 
pollutant, contaminant, chemical, material or substance defined as hazardous or toxic or as a pollutant or contaminant 
under local, state or federal law; (b) any petroleum product, nuclear fuel or material, carcinogen, asbestos, urea 
formaldehyde, foamed-in-place insulation, polychlorinated biphenyl (PCBs); or (c) any other chemical or biological 
material or organism, that has, is alleged to have, or is believed to have an adverse effect on human health, habitability 
of a site, or the environment.  This includes any related conditions or any such conditions caused by third parties. 
 
3.7.2 “Mold” means any type or form of fungus or biological material or agent, including mold, mildew, moisture, 
yeast and mushrooms, and any mycotoxins, spores, scents, or by-products produced or released by any of the 
foregoing. 
 
3.7.3 “Supplied Equipment” means the equipment covered by the Work to be performed by Honeywell under this 
Agreement, and is limited to the new equipment included in Attachment A (“Scope of Work”). 
 
3.7.4 Honeywell is not responsible for determining whether the Supplied Equipment, the Covered Equipment (as 
defined in Attachment D), or the temperature, humidity and ventilation settings used by Customer are appropriate for 
Customer and the Sites with respect to avoiding or minimizing the potential for accumulation, concentration, growth 
or dispersion of any Hazardous Substance or Mold. 
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3.7.5 Honeywell acknowledges as part of its Scope of Work described in Attachment A that prior to making any 
penetrations through suspect material in Customer’s existing structures (roofs, walls, etc.), Honeywell must confirm 
the absence of hazardous substances, including but not limited to asbestos, through materials testing.  If such testing 
reveals the presence of hazardous substances or a hazardous substances is otherwise discovered by Honeywell that 
will render a portion of its Work or Support Services unsafe, Honeywell will notify Customer within five business 
days of receiving such results or making such discovery and Honeywell will undertake to remove, enclose, encapsulate 
or otherwise abate such hazardous substance in accordance with all applicable laws, regulations and guidelines, 
including the associated professional environmental services to specify the abatement procedures and conduct required 
monitoring during and after the abatement, up to the sum of Ten Thousand and no/100 ($10,000.00) Dollars without 
additional cost to Customer.  If the abatement necessary to implement the Scope of Work described in Attachment A 
exceeds Ten Thousand and no/100 ($10,000.00) Dollars, then (1) Customer may fund the abatement directly or 
through a Change Order issued pursuant to Article 7 or (2) the Parties may agree upon a Change Order that will modify 
the Scope of Work to remove the portion of the Work that is rendered unsafe due to the presence of hazardous 
substances, which Change Order will reduce the Price set forth in Section 6.1.1.  If Customer is not willing to fund 
the abatement and the Parties cannot mutually agree upon a modification of the Scope of Work in a Change Order, 
then Honeywell shall be excused from performing the Work or Support Services in the area where the unsafe condition 
exists so long as the unsafe condition persists.  Honeywell must coordinate all abatement work necessary to implement 
its Scope of Work or Support Services with Customer, including abatement work funded or performed by 
Customer.  Such coordination will include but not be limited to identification of specific areas of abatement, assisting 
Customer with any application to the NYS Department of Labor for a variance for the abatement, being present in 
walkthroughs to obtain quotes for abatement work and providing clarifications needed for entities that may prepare 
bids or quotes for abatement work, and meeting with any abatement contractor to confirm scope of work prior 
to abatement.  In no event will Honeywell be required to provide any credit to the Customer for the difference 
between the $10,000 cap on testing/abatement referenced above and the amount actually incurred by Honeywell 
to perform any testing/abatement under this Agreement. 

3.7.6 Customer represents that Customer has not retained Honeywell to discover, inspect, investigate, identify, be 
responsible for, prevent or remediate Hazardous Substances or Mold or conditions caused by Hazardous Substances 
or Mold, except as provided for in Section 3.7.5. 

3.7.7 HONEYWELL DISCLAIMS ANY AND ALL LIABILITY FOR CLAIMS AND COSTS OF 
WHATEVER NATURE, INCLUDING BUT NOT LIMITED TO, CONSULTANTS’ AND ATTORNEYS’ 
FEES, DAMAGES FOR BODILY INJURY AND PROPERTY DAMAGE, FINES, PENALTIES, CLEANUP 
COSTS AND COSTS ASSOCIATED WITH DELAY OR WORK STOPPAGE, THAT IN ANY WAY 
RESULTS FROM OR ARISES FROM THE EXISTENCE OF MOLD OR  HAZARDOUS SUBSTANCE AT 
A SITE, WHETHER OR NOT CUSTOMER PROVIDES HONEYWELL ADVANCE NOTICE OF THE 
EXISTENCE OR OCCURRENCE AND REGARDLESS OF WHEN THE HAZARDOUS SUBSTANCE OR 
OCCURRENCE IS DISCOVERED OR OCCURS EXCEPT TO THE EXTENT SUCH CLAIMS OR COSTS 
ARISE FROM THE NEGLIGENT ACTS OR OMISSIONS OF HONEYWELL.   

3.8 In addition to the price set forth in Article 6 of this Agreement, Customer shall pay any present and future 
taxes or any other governmental charges now or hereafter imposed by existing or future laws with respect to the sale, 
transfer, use, ownership or possession of the Work or any Support Services provided hereunder, excluding taxes on 
Honeywell’s net income. 

3.9 All software made available to Customer in connection with this Agreement shall be subject to the software 
manufacturer’s standard license terms and conditions. 

3.10 Representations and Warranties.  Customer hereby represents and warrants to Honeywell that: 

3.10.1 Subject to approval of the Commissioner of Education, Customer has all requisite power and authority 
necessary to authorize the execution and delivery of this Agreement and the performance of its obligations hereunder 
and is not prohibited from entering into this Agreement or discharging and performing all covenants and obligations 
on its part to be performed under and pursuant to this Agreement.  If approval of the Commissioner of Education is 
obtained, the execution, delivery and performance of this Agreement by Customer and the selection of, and the award 
of this Agreement to, Honeywell have been duly authorized by all necessary action on the part of Customer and do 
not and will not require the consent of any trustee or holder of any indebtedness or other obligation of Customer, any 
other party to any other agreement with Customer or any other person or entity. 
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3.10.2 If approval of the Commissioner of Education is obtained, the selection of and award of this Agreement to 
Honeywell, execution and delivery of this Agreement, performance of all services, actions and responsibilities 
contemplated herein, and fulfillment of and compliance by Customer with the provisions of this Agreement do not 
and will not conflict with or constitute a breach of or a default under the laws of the state in which Customer is located, 
or any other applicable law, rule, ordinance, code or regulation, including but not limited to government procurement, 
competitive bidding, public notice, open meetings, or prior appropriation requirements.  If approval of the 
Commissioner of Education is obtained, this Agreement meets the requirements of and complies with all other 
applicable laws, rules, ordinances, codes, and regulations.  Customer has properly and validly selected Honeywell and 
awarded this Agreement to Honeywell pursuant to and in reliance on such laws, rules, ordinances, codes, and 
regulations. 

3.10.3  This Agreement has been duly executed and delivered by Customer.  If approval of the Commissioner of 
Education is obtained, this Agreement is a legal, valid and binding obligation of Customer enforceable against 
Customer in accordance with its terms, except as such enforceability is limited by laws of general applicability limiting 
the enforcement of creditors’ rights. 

3.11 Tax-Related Cooperation.  Customer and Honeywell agree ECG shall be designated as the  Internal 
Revenue Code Section 179D (or any amendment thereof or replacement legislation) beneficiary. 

ARTICLE 4 
SUBCONTRACTS 

4.1 At its exclusive option, Honeywell may subcontract some or all of the Work or Support Services.  

4.2 A Subcontractor is a person or entity who has a direct contract with Honeywell to perform any effort in 
connection with the Work.  The term Subcontractor does NOT include any separate contractors employed by Customer 
or such separate contractors' subcontractors. 

4.3 For the purposes of this Agreement, no contractual relationship shall exist between Customer and any 
Subcontractor.  Honeywell shall be responsible for the management of its Subcontractors in their performance of their 
Work. 

ARTICLE 5 
INSTALLATION AND ACCEPTANCE 

5.1 The Work to be performed under this Agreement shall be commenced and substantially completed as set 
forth in the Installation Schedule attached hereto as Attachment C, which describes the Parties’ intentions respecting 
the times by which the components or aspects of the Work therein set forth shall be installed and/or ready for 
acceptance or beneficial use by CUSTOMER.  The Installation Schedule may be adjusted to reflect the final Effective 
Date, or as otherwise set forth in this Agreement. 

5.2 If Honeywell is delayed at any time in the progress of performing its obligations under this Agreement by 
any act of Customer or any contractor employed by Customer; or by changes ordered or requested by Customer in the 
Work performed pursuant to this Agreement; or by  fire, unusual delay in transportation, adverse weather conditions 
or other events or occurrences which could not be reasonably anticipated; or unavoidable casualties; or any other 
problem beyond Honeywell's reasonable control (an "Excusable Delay"), then the time for performance of the 
obligations affected by such Excusable Delay shall be extended by the period of any delay actually incurred as a result 
thereof.  If any delay within Customer's control extends beyond thirty (30) days, Customer shall reimburse Honeywell 
for all additional costs resulting therefrom. 

Notwithstanding anything to the contrary, in light of the COVID-19 pandemic, the effects of which cannot be foreseen, 
the parties agree that Honeywell shall be entitled to an equitable extension of time to deliver or perform its work to 
the extent Honeywell’s delivery or performance, or the delivery or performance of its suppliers and/or subcontractors, 
is in any way delayed, hindered or otherwise affected by the COVID-19 pandemic. 

5.3 Honeywell shall provide Certificates of Substantial Completion and Final Project Acceptance in a form 
acceptable to Customer and Honeywell for the Work provided and as set forth in Attachment J.  Upon receipt of each 
Certificate of Substantial Completion, Customer shall promptly inspect the Work performed by Honeywell identified 
therein and execute each such Certificate of Substantial Completion as soon as reasonably possible, but in no event 
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later than twenty (20) business days after delivery of the same by Honeywell, unless Customer provides Honeywell 
with a written statement identifying specific material performance deficiencies that it wishes Honeywell to correct.  
Honeywell will use reasonably diligent efforts to correct all such material deficiencies and will give written notice to 
Customer when all such items have been corrected.  The Parties intend that a Final Project Acceptance Certificate will 
be executed for the Work as soon as all Work is installed and operating.  Execution by Customer of such Final Project 
Acceptance Certificate with respect to the Work shall constitute "Final Acceptance" of such Work performed by 
Honeywell pursuant to the Installation Schedule.  The date of Customer’s signature of the Final Project Acceptance 
Certificate shall be known as the date of Final Project Acceptance. 

ARTICLE 6 
PRICE AND PAYMENT 

6.1 Price 
6.1.1 The “Price” for the Work is Three Million Four Hundred Twenty Five Thousand Dollars ($3,425,000), 
subject to the adjustments set forth in Articles 5 and 7. 

6.1.2 The price for Support Services is set forth in Attachment D hereto, subject to the adjustments described 
therein. 

6.1.3 The Price is based upon laws, codes and regulations in existence as of the Effective Date.  Any changes in or 
to applicable laws, codes and regulations affecting the cost of the Work shall be the responsibility of Customer and 
shall entitle Honeywell to an equitable adjustment in the price and schedule.   

6.1.4 The Price will be modified for delays caused by Customer to the extent permitted in Section 5.2 and for 
Changes in the Work pursuant to Article 7. 

6.1.5 Reserved. 

6.2 Payment 

6.2.1 Upon execution of this Agreement, Customer shall pay or cause to be paid to Honeywell the full Price in 
accordance with the Payment Schedule, Attachment E.  Customer shall make payments for the Support Services in 
accordance with Attachment D. 

6.2.2 Payments for the Work past due more than thirty (30) days shall accrue interest from the due date to the date 
of payment at the rate of one and one half percent (1.5%) per month, compounded monthly, or the highest legal rate 
then allowed.   

ARTICLE 7 
CHANGES IN THE PROJECT 

7.1 A Change Order is a written order signed by Customer and Honeywell authorizing a change in the Work or 
adjustment in the Price, or a change to the Installation Schedule described in Attachment C. 

7.2 Customer may request Honeywell to submit proposals for changes in the Work.  

7.3 Claims for Concealed or Unknown Conditions:  If conditions are encountered at any Site that are (1) 
subsurface or otherwise concealed physical conditions which differ materially from those indicated in the Contract 
Documents, or (2) unknown physical conditions of an unusual nature, which differ materially from those ordinarily 
found to exist and generally recognized as inherent in construction activities of the character provided for in the 
Contract Documents, then notice by the observing party shall be given to the other party promptly before conditions 
are disturbed and in no event later than twenty-one (21) days after first observance of the conditions, and, if 
appropriate, an equitable adjustment to the Price and Installation Schedule shall be made by a Change Order.  If 
agreement cannot be reached by the Parties, the party seeking an adjustment in the Price or Installation Schedule may 
assert a claim in accordance with Paragraph 7.4. 

7.4 If Honeywell wishes to make a claim for an increase in the Price or an extension in the Installation Schedule 
it shall give Customer written notice thereof within a reasonable time after the occurrence of the event giving rise to 
such claim.  This notice shall be given by Honeywell before proceeding to execute the Work, except in an emergency 
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endangering life or property, in which case Honeywell shall have the authority to act, in its discretion, to prevent 
threatened damage, injury or loss.  Claims arising from delay shall be made within a reasonable time after the delay. 
Increases based upon design and estimating costs with respect to possible changes requested by Customer shall be 
made within a reasonable time after the decision is made not to proceed with the change.  No such claim shall be valid 
unless so made.  If Customer and Honeywell cannot agree on the amount of the adjustment in the Price, or the 
Installation Schedule, it shall be determined pursuant to the provisions of Article 12.  Any change in the Price or the 
Installation Schedule resulting from such claim shall be authorized by Change Order.  Delay claims based on 
Excusable Delays shall be fully compensated for by an extension of time to complete the Work.  Honeywell shall 
make no claim for damages for delay in the performance of the Work unless such delay was for more than thirty (30) 
days and within Customer's reasonable control. 

7.5 Emergencies:  In any emergency affecting the safety of persons or property, Honeywell shall act, at its 
discretion, to prevent threatened damage, injury or loss.  Any increase in the Price or extension of time claimed by 
Honeywell on account of emergency work shall be determined as provided in Section 7.4. 

ARTICLE 8 
INSURANCE, INDEMNITY, WAIVER OF SUBROGATION, AND LIMITATION OF 

LIABILITY 

8.1 Indemnity 

8.1.1 Honeywell agrees to indemnify and hold Customer, and Customer’s consultants, agents, Board of Education 
and employees harmless from all claims, damages, losses, expenses, including but not limited to attorneys’ fees, for 
bodily injury and property damages, to the extent such claims, damages, losses and expenses result from or arise out 
of  the negligent actions or omissions or willful misconduct of Honeywell, its officers, directors, employees, 
consultants, subcontractors or agents in the performance of the Work or the Support Services.  PROVIDED THAT, 
NOTHING IN THIS ARTICLE SHALL BE CONSTRUED OR UNDERSTOOD TO ALTER THE 
LIMITATIONS OF LIABILITY CONTAINED IN THIS ARTICLE, ARTICLE 2, OR THE 
INDEMNIFICATION CONTAINED IN SECTION 3.8. 

8.1.2 Customer agrees to indemnify and hold harmless Honeywell and Honeywell's officers, directors, consultants, 
agents and employees from and against all claims, damages, losses and expenses, including but not limited to attorneys' 
fees, for bodily injury and property damages, to the extent such claims, damages, losses and expenses arise out of, or 
result from,  negligent actions or omissions or willful misconduct of Customer or Customer's Board of Education, 
agents or employees. 

8.2 Contractor's Insurance:  Honeywell shall, at its own expense, carry and maintain in force at all times from 
the signature date of the Contract through final completion of the Project, including the provision of Support Services, 
the following insurance.  Honeywell will not issue coverage on a per project basis.  It is agreed, however, that 
Honeywell has the right to insure or self-insure any of the insurance coverages listed below: 

(a) Commercial General Liability Insurance to include contractual liability and products/completed operations
liability with a combined single limit of USD $5,000,000 per occurrence and aggregate.  Such policy shall have
at least the following coverages: $1,000,000 for personal and advertising injury, $100,000 for fire damage and
410,000 for medical expenses.  Such policy will be written on an occurrence form basis.

(b) If automobiles are used in the execution of the Agreement, Automobile Liability Insurance with a minimum
combined single limit of USD $5,000,000 per occurrence.  Coverage will include all Honeywell owned, leased,
non-owned and hired vehicles.

(c) Where applicable, “All Risk” Property Insurance, including Builder’s Risk insurance, to protect the interests of
Honeywell. The limit must reflect the total completed value – all material and labor costs and provide coverage
for fire, lightning, explosion, extended coverage, vandalism, malicious mischief, windstorm, hail and/or flood.

(d) Workers’ Compensation Insurance Coverage and New York State Disability Insurance for Honeywell employees:
A - Statutory limits and Coverage B-Employer’s Liability Insurance with limits of USD $1,000,000 for bodily
injury each accident or disease. Proof of coverage must be on the approved specific form, as required by the New
York State Workers’ Compensation Board.  ACORD certificates are not acceptable.

(e) Umbrella/Excess Insurance with a combined single limit of USD $10,000,000 per occurrence and aggregate on
a follow-form basis.  Honeywell reserves the right to provide the Umbrella Liability coverage requirements by
increasing its Commercial General Liability.
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8.2.1 Prior to the commencement of the Work Honeywell will furnish evidence of said insurance coverage in the 
form of certificates of insurance or a Memorandum of Insurance which is accessible at: 
http://honeywell.com/sites/moi/.  All insurance required in this Article will be written by insurer, admitted and licensed 
to conduct business in New York State. with a rating of no less than “A-, XII” by A.M. Best or equivalent rating 
agency. The decision to accept an insurer that is not licensed or admitted in New York State lies exclusively with the 
Customer. Honeywell will endeavor to provide a thirty (30) day notice of cancellation or non-renewal to the Customer.  
In the event that a self-insured program is implemented, Honeywell will provide adequate proof of financial 
responsibility.  Honeywell shall effectuate the naming of the CUSTOMER as an additional insured on all required 
insurance policies, except for Workers' Compensation and N.Y. State Disability insurance. Additional insured 
coverage shall be primary and non-contributory coverage for the Customer, its Board of Education, officers, 
employees and volunteers.  Additional insured status shall be provided by standard or other endorsements that extend 
coverage to the District for on-going operations (CG 20 10) and products and completed operations (CG 20 37).  The 
decision to accept an endorsement rests solely with the Customer. A completed copy of the endorsements must be 
attached to the Certificate of Insurance and the Certificate of Insurance must describe the services provided by 
Honeywell that are covered by the insurance policies.  Honeywell shall provide a copy of the Certificate of Insurance. 
If requested, Honeywell will provide a copy of the policy endorsements and forms. A fully completed New York 
Construction Certificate of Liability Insurance Addendum (ACORD 855 2014/15) must be included with the 
certificates of insurance.  For any “Yes” answers on Items G through L on this Addendum, additional details must be 
provided in writing. . 

8.2.2 Honeywell agrees to indemnify the Customer for applicable deductibles and self-insured retentions required 
by Honeywell’s insurance policies. 

8.2.3 Honeywell acknowledges that failure to obtain such insurance on behalf of the Customer will constitute a 
material breach of this Agreement and will subject Honeywell to liability for damages, indemnification and all other 
legal remedies available to the Customer.  

8.2.4 Subcontractors are subject to the same terms and conditions with respect to insurance as stated above in 
Sections 8.2, 8.2.1 and 8.2.2, except for Builder’s Risk policy, and Honeywell or the Subcontractor(s) shall  submit a 
certificate of insurance evidencing the Subcontractor(s) compliance with those insurance Sections to the District for 
approval prior to start of any work. In the event Honeywell fails to obtain the required certificates of insurance from 
the Subcontractor(s) and a claim is made or suffered, Honeywell shall indemnify, defend, and hold harmless the 
Customer, its Board of Education, officers, employees and volunteers from any and all claims for which the required 
insurance would have provided coverage. This indemnity obligation is in addition to any other indemnity obligation 
provided in this Agreement. 

8.2.5 Any professional consultant retained by Honeywell shall carry and maintain in force at all times from the 
signature date of this Agreement through final completion of the Project, including the provision of Support Services, 
the following insurance: 
(a) Commercial General Liability Insurance with minimum limits of USD $1,000,000 per occurrence and USD

$2,000,000 aggregate.
(b) Automobile Liability Insurance with a minimum combined single limit of USD $1,000,000 per occurrence.

Coverage will include all owned, leased, non-owned and hired vehicles of Honeywell’s professional consultant.
(c) Workers’ Compensation Insurance Coverage and New York State Disability Insurance for Honeywell employees:

A - Statutory limits and Coverage B-Employer’s Liability Insurance with limits of USD $1,000,000 for bodily
injury each accident or disease. Proof of coverage must be on the approved specific form, as required by the New
York State Workers’ Compensation Board.  ACORD certificates are not acceptable.

(d) Professional Liability/Errors and Omissions Insurance with minimum limits of USD $2,000,000 per occurrence
and USD $2,000,000 aggregate for the professional acts of the consultant performed under this Agreement for
the Customer. If written on a “claims-made” basis, the retroactive date must pre-date the inception of this
Agreement. Coverage shall remain in effect for two years following the completion of the Work.

(e) Umbrella/Excess Insurance with a minimum limit of USD $3,000,000 per occurrence and in the aggregate on a
follow-form basis.

8.2.6 The professional consultant retained by Honeywell must effectuate the naming of the Customer as an 
additional insured on the professional consultant's insurance policies, except for workers' compensation, N.Y. State 
Disability insurance and professional liability insurance.  The insurance of the professional consultant must comply 
with the requirements set forth in Section 8.2.1, except the additional insured status shall be provided by standard or 
other endorsements that extend coverage to the Customer (CG 20 26) or equivalent.  At the Customer's request, the 
professional consultant shall provide a copy of the declaration page of the liability and umbrella/excess policies with 

http://honeywell.com/sites/moi/
http://honeywell.com/sites/moi/
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a list of endorsements and forms. If requested, the professional consultant will provide a copy of the policy 
endorsements and forms.  The professional consultant agrees to indemnify the Customer for applicable deductibles 
and self-insured retentions required by the professional consultant’s insurance policies. 

8.2.7 Honeywell acknowledges that failure of the professional consultant to obtain such insurance on behalf of the 
Customer will constitute a material breach of this Agreement. Honeywell will provide the Customer with a certificate 
of insurance for each professional consultant it retains, evidencing the above requirements have been met, prior to the 
commencement of the consultant’s services.  In the event Honeywell fails to obtain the required certificates of 
insurance from the professional consultant and a claim is made or suffered, Honeywell shall indemnify, defend, and 
hold harmless the Customer, its Board of Education, officers, employees and volunteers from any and all claims for 
which the required insurance would have provided coverage. This indemnity obligation is in addition to any other 
indemnity obligation provided in this Agreement. 

8.3. CUSTOMER's Liability Insurance 

8.3.1 Customer shall be responsible for purchasing and maintaining its own commercial general liability, 
automobile liability and workers compensation insurances and, at its option, may purchase and maintain such 
insurance as will protect it against claims that may arise from operations under this Agreement. 

8.3.2 If Customer finds it necessary to occupy or use a portion or portions of the Sites prior to Substantial 
Completion thereof, such occupancy shall not commence prior to a time mutually agreed to by Customer and 
Honeywell and to which the insurance company or companies providing the property insurance have consented by 
endorsement to the policy or policies.  This insurance shall not be canceled or lapsed on account of such partial 
occupancy.  Consent of Honeywell and of the insurance company or companies to such occupancy or use shall not be 
unreasonably withheld. 

8.4 Limitation of Liability 

8.4.1 TO THE EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL EITHER 
PARTY BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT, SPECULATIVE, REMOTE, 
CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES WHETHER  ARISING OUT OF  OR AS A 
RESULT OF BREACH OF CONTRACT, BREACH OF WARRANTY, TORT (INCLUDING 
NEGLIGENCE), STRICT LIABILITY, MOLD, MOISTURE OR INDOOR AIR QUALITY, OR 
OTHERWISE ARISING FROM, RELATING TO OR CONNECTED WITH THE WORK, SERVICES, 
EQUIPMENT, MATERIALS OR ANY GOODS PROVIDED PURSUANT TO THIS AGREEMENT. 

ARTICLE 9 
TERMINATION OF THE AGREEMENT 

9.1 If Honeywell defaults in or fails or neglects to carry forward the Work in accordance with this Agreement, 
Customer may provide notice in writing of its intention to terminate this Agreement to Honeywell.  If Honeywell, 
following receipt of such written notice, neglects to cure or correct the identified deficiencies within thirty (30) 
business days, Customer may terminate this Agreement and take possession of the Site together with all materials 
thereon, and move to complete the Work itself expediently.  If the unpaid balance of the Price exceeds the expense of 
finishing the Work, the excess shall be paid to Honeywell, but if the expense exceeds the unpaid balance, Honeywell 
shall pay the difference to Customer. 

9.2 If Customer fails to make payments as they become due, or otherwise defaults or breaches its obligations 
under this Agreement, Honeywell may give written notice to Customer of Honeywell's intention to terminate this 
Agreement.  If, within thirty (30) business days following receipt of such notice, Customer fails to make the payments 
then due, or otherwise fails to cure or perform its obligations, Honeywell may, by written notice to Customer, terminate 
this Agreement and recover from Customer payment for Work executed and for losses sustained for materials, tools, 
construction equipment and machinery, including but not limited to, reasonable profit on the portion of the Work 
performed and applicable damages. 

9.3 Customer shall have the right to terminate this Agreement, without cost to Customer, if one or more of the 
following events occurs:  (a) this Agreement is not approved by the New York State Commissioner of Education; (b) 
NYSED does not approve State Building Aid at a ratio that the Parties mutually agree is sufficient to ensure no net 
cost to Customer for the Project; (c) NYSED fails to approve the Project or to issue building permit for the Project; 
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(d) Customer fails to secure funding for the Work at interest rate that Customer considers sufficient to ensure no net
cost to Customer for the Project, or (e) funding for the Agreement is not secured by October 31, 2021, Honeywell
proposes an increase in the contract price and Customer does not agree to the increased contract price or modification
of Honeywell’s scope of work.  Honeywell shall have the right to terminate this Agreement, without further cost to
Honeywell, if (a) this Agreement is not approved by the New York State Commissioner of Education; (b) the intended
energy conservation measures (“ECMs”) described in Attachment A are not approved by NYSED or (c) if as approved 
the ECMs will not allow the Energy Savings Guarantee set forth in Attachment D to be achievable.

ARTICLE 10 
ASSIGNMENT AND GOVERNING LAW 

10.1 This Agreement shall be governed by the law of the State where the Work is performed. 

10.2 Neither party to the Agreement shall assign this Agreement or sublet it as a whole without the written consent 
of the other party.  Such consent shall not be unreasonably withheld, except That Honeywell may assign to another 
party the right to receive payments due under this Agreement.  Honeywell may enter into subcontracts for the Work 
without obtaining Customer’s consent.   

ARTICLE 11 
MISCELLANEOUS PROVISIONS 

11.1 The Table of Contents and headings in this Agreement are for information and convenience only and do not 
modify the obligations of this Agreement. 

11.2 Confidentiality.  As used herein, the term “Confidential Information” shall mean any information in readable 
form or in machine-readable form, including software supplied to Customer by Honeywell that has been identified or 
labeled as “Confidential” and/or “Proprietary” or with words of similar import.  Confidential Information shall also 
mean any information that is disclosed orally and is designated as “Confidential” and/or “Proprietary” or with words 
of similar import at the time of disclosure and is reduced to writing, marked as “Confidential” and/or “Proprietary” or 
with words of similar import, and supplied to the receiving party within ten (10) days of disclosure.  The electronic 
platform, code and arrangement upon which the legible Energy Savings Calculations are published is “Proprietary.”  
The results of the Energy Savings Calculations shall be supplied to Customer in a manner that is not “Confidential” 
or “Proprietary”. 

All rights in and to Confidential Information and to any proprietary and/or novel features contained in Confidential 
Information disclosed are reserved by the disclosing party; and the party receiving such disclosure will not use the 
Confidential Information for any purpose except in the performance of this Agreement and will not disclose any of 
the Confidential Information to benefit itself or to damage the disclosing party.  This prohibition includes any business 
information (strategic plans, etc.) that may become known to either party. 

Each party shall, upon request of the other party or upon completion or earlier termination of this Agreement, return 
the other party’s Confidential Information and all copies thereof.  

Notwithstanding the foregoing provisions, neither party shall be liable for any disclosure or use of information 
disclosed or communicated by the other party if the information: 

(a) is publicly available at the time of disclosure or later becomes publicly available other than through breach of this
Agreement; or

(b) is known to the receiving party at the time of disclosure; or
(c) is subsequently rightfully obtained from a third party on an unrestricted basis;
(d) is approved for release in writing by an authorized representative of the disclosing party; or
(e) is required to be disclosed by law (including, but not limited to, pursuant to court orders, subpoenas, statutes or

regulations).

The obligation of this Article shall survive any expiration, cancellation or termination of this Agreement. 

11.3 Customer retains all rights that it already holds in data and other information that Customer or persons acting 
on its behalf input, upload, transfer, or make accessible in relation to, or which is collected from Customer’s devices 
or equipment pursuant to, this Agreement (“Input Data”). Honeywell and its affiliates have the right to collect, retain, 
analyze, modify and otherwise use Input Data to provide, protect, improve or develop any products or services. 
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Honeywell and its affiliates may also use or disclose Input Data for any other purpose provided it is in an anonymized 
form that does not identify Customer.  Any Customer Personal Data contained within Input Data shall only be used 
or processed in accordance with applicable law and any data privacy terms agreed upon by the parties.  To the extent 
required by Honeywell in order to perform its obligations under this Agreement, Customer will enable Internet 
connectivity between its applicable system(s) and the Honeywell Sentience™ cloud platform, or other Honeywell-
utilized system(s), and hereby consents to such connectivity throughout the term of this Agreement.  All information, 
analysis, insights, inventions and algorithms derived from Input Data by or on behalf of Honeywell and/or its affiliates 
(but excluding Input Data itself) and any intellectual property rights related thereto, are owned exclusively and solely 
by Honeywell and are Honeywell’s confidential information.  This Section survives expiration or termination of this 
Agreement and shall apply notwithstanding any other provision of this Agreement or any other agreement. 

Notwithstanding any other provision of this Agreement or any other agreement and to the extent permitted by 
applicable law, Honeywell and its affiliates may, in any country in which they or their agents or suppliers conduct 
business, during and after the term of this Agreement, (a) collect, transmit, receive, process, maintain, modify, and 
use for any purpose, and disseminate, disclose, license, and sell in anonymized or aggregated form, all data and 
information obtained in connection with this Agreement, and (b) assign or transfer the rights under this Section 
11.3. To the extent required by Honeywell, Customer will enable Internet connectivity between its applicable 
system(s) and the Honeywell Sentience™ cloud platform, or other Honeywell-utilized system(s), and hereby 
consents to such connectivity throughout the term of this Agreement.  This Section 11.3 (x) shall not, except as 
expressly stated herein, limit Customer’s underlying data ownership or intellectual property rights and (y) shall 
survive expiration or termination of this Agreement.  

11.4 Risk of loss for all equipment and materials provided by Honeywell hereunder shall transfer to Customer 
upon installation in or on Customer’s Sites from Honeywell or its Subcontractor and title shall pass upon final 
acceptance or final payment by Customer to Honeywell, whichever occurs later. 

11.5 Final notice or other communications required or permitted hereunder shall be sufficiently given if personally 
delivered to the person specified below, or if sent by registered or certified mail, return receipt requested, postage 
prepaid, addressed as follows: 

To Honeywell: 

HONEYWELL INTERNATIONAL INC. 
1860 W. Rose Garden Ln. 
Phoenix, AZ  85027 
Attention:  HESG GM Dennis Doyle 

With a copy to: 
Honeywell Building Solutions 
General Counsel 
1985 Douglas Drive North 
Golden Valley, MN 55422 

To Customer: 

Croton-Harmon UFSD 
10 Gerstein Street 
Croton-on-Hudson, NY 10520 
Attention:  Assistant Superintendent for Business 

11.6  Waiver.  Honeywell’s failure to insist upon the performance or fulfillment of any of Customer’s obligations 
under this Agreement shall not be deemed or construed as a waiver or relinquishment of the future performance of 
any such right or obligation hereunder. The Customer’s failure to insist upon the performance or fulfillment of any of 
Honeywell’s obligations under this Agreement shall not be deemed or construed as a waiver or relinquishment of the 
future performance of any such right or obligation hereunder. 

11.7 Honeywell guarantees Customer will realize the Guarantee Savings as defined in Attachment D during the 
term of this Agreement.  NOTWITHSTANDING THE FOREGOING, HONEYWELL (A) MAKES NO 
REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO ANY FINANCIAL 
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PROJECTIONS, CASH FLOW MODELS, PRO FORMA FINANCIAL STATEMENTS OR OTHER 
DOCUMENTS, DATA OR INFORMATION PROVIDED BY OR ON BEHALF OF HONEYWELL TO 
CUSTOMER OR ITS REPRESENTATIVES PRIOR TO THE EXECUTION AND DELIVERY OF THIS 
AGREEMENT THAT ARE NOT INCLUDED IN THIS AGREEMENT, INCLUDING ITS ATTACHMENTS 
AND EXHIBITS (COLLECTIVELY, THE “PRIOR PROJECTIONS”), AND (B) HEREBY DISCLAIMS 
ALL IMPLIED WARRANTIES WITH RESPECT TO SUCH PRIOR PROJECTIONS.  CUSTOMER 
HEREBY ACKNOWLEDGES AND AGREES THAT (i) HONEYWELL DOES NOT GUARANTEE THAT 
ANY RESULTS SET FORTH IN ANY PRIOR PROJECTIONS WILL BE ACHIEVED, (ii) ACTUAL 
RESULTS MAY VARY MATERIALLY FROM THE PRIOR PROJECTIONS, AND (iii) CUSTOMER HAS 
NOT RELIED UPON ANY SUCH PRIOR PROJECTIONS IN DETERMINING TO ENTER INTO THIS 
AGREEMENT AND CONSUMMATE THE TRANSACTIONS CONTEMPLATED HEREBY. 

11.8 Severability; Blue-Pencil.  The terms of this Agreement will, where possible, be interpreted and enforced 
so as to sustain their legality and enforceability, read as if they cover only the specific situation to which they are 
being applied and enforced to the fullest extent permissible under applicable law.  If any term of this Agreement is 
determined to be invalid, illegal or incapable of being enforced, then all other terms of this Agreement will 
nevertheless remain in full force and effect, and such term automatically will be amended so that it is valid, legal and 
enforceable to the maximum extent permitted by applicable law, but as close to the parties’ original intent as is 
permissible.   

11.9 HONEYWELL IS NOT, NOR IS HONEYWELL COMPENSATED AS, A MUNICIPAL ADVISOR 
OR FIDUCIARY ACTING ON CUSTOMER’S BEHALF.  ANY AND ALL FINANCIAL AND OTHER 
INFORMATION PROVIDED ABOUT OR RELATING TO MUNICIPAL SECURITIES OR OTHER 
MUNICIPAL FINANCIAL PRODUCTS IS PROVIDED FOR GENERAL INFORMATIONAL AND 
EDUCATIONAL PURPOSES ONLY AND SHOULD NOT BE CONSTRUED AS ADVICE, IS PROVIDED 
“AS-IS” WITHOUT WARRANTY OF ANY KIND (EXPRESS OR IMPLIED) AND WITHOUT ANY 
REPRESENTATION WITH RESPECT TO ACCURACY OR COMPLETENESS, AND MUST NOT BE 
RELIED UPON IN CONNECTION WITH ANY SECURITIES, INVESTMENT OR FINANCIAL DECISION 
OR OTHER ACTION/INACTION.  CUSTOMER SHOULD OBTAIN THE ADVICE OF A FINANCIAL 
ADVISOR, MUNICIPAL ADVISOR OR OTHER THIRD PARTY LICENSED AND QUALIFIED TO 
ADVISE YOU REGARDING ANY OF THE INFORMATION PROVIDED ABOUT, OR THE POTENTIAL 
SUITABILITY OF, MUNICIPAL SECURITIES OR MUNICIPAL FINANCIAL PRODUCTS. 

11.10 Honeywell and its subcontractors must pay at least the prevailing wage rate and pay or provide the prevailing 
supplements, including the premium rates for overtime pay, as determined by the New York State Department of 
Labor in accordance with Articles 8 and 9 of the New York State Labor Law.  The invoices submitted to Customer 
shall be accompanied by certified payrolls.  Neither Honeywell’s employees nor the employees of its subcontractors 
may be required or permitted to work more than the number of hours or days stated in New York State Labor Law.  

11.11 This Agreement shall not be executory unless and until approved by the Commissioner of Education of the 
State of New York as required by 8 NYCRR 155.20.   

11.12 This Agreement shall be deemed executory only to the extent of the monies appropriated and available for 
the purpose of the Agreement, and no liability on account therefore shall be incurred beyond the amount of such 
monies. It is understood that neither this Agreement nor any representation by any public employee or officer creates 
any legal or moral obligation to request, appropriate or make available monies for the purpose of this Agreement. 

11.13 Honeywell agrees not to discriminate against any employee, or applicant for employment, to be employed in 
the performance of this Agreement, with respect to hire, tenure, terms, conditions or privileges of employment, or any 
matter directly or indirectly related to employment, because of age, sex, race, disability, color, religion, national origin, 
sexual orientation, genetic predisposition or carrier status, marital status, gender identity, gender expression, Vietnam 
era military service or ancestry in accordance with applicable Federal, New York State or local laws, rules, and 
ordinances. 

11.14 Honeywell shall, prior to the commencement of construction, deliver to Customer Performance and Payment 
Bonds in a sum equal to the Price ensuring Honeywell’s faithful performance of this Agreement as it may be from 
time to time modified by Change Orders.  Such bonds shall be in the form of AIA Document A310-2010 and shall be 
issued by a New York State licensed or authorized insurer that has an A.M. Best Rating of “secure” or better and a 
Rating of (A-)(VII) or better.  A rider including the following provisions shall be attached to each Bond: 
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a. Surety hereby agrees that it consents to and waives notice of any addition, alteration, omission,
change, or other modification of the Contract Documents. Such addition, alteration, change, extension of
time, or other modification of the Contract Documents, or forbearance on the part of either the
Customer/Owner or Honeywell to the other, shall not release the Surety of its obligations hereunder and
notice to the Surety of such matters is hereby waived.

b. Surety further agrees that in event of any default by the Customer/Owner in the performance of the
Customer’s/Owner’s obligations to Honeywell/the Contractor under the Contract, the Contractor/Honeywell
or Surety shall cause written notice of such default (specifying said default in detail) to be given to the
Customer/Owner, and the Customer/Owner shall have thirty (30) days from time after receipt of such notice
within which to cure such default, or such additional reasonable period of time as may be required if the
nature of such default is such that it cannot be cured within thirty (30) days. Such Notice of Default shall be
sent by certified or registered U.S. Mail, return receipt requested, first class postage prepaid, the
Customer/Owner.

11.15 Federal and state laws and the policies of Customer prohibit sexual harassment of Customer’s students and 
employees.  Sexual harassment includes any unwelcome sexual advances, requests for sexual favors or other verbal 
or physical conduct of a sexual nature that create a hostile or offensive working environment for students and 
employees of Customer.  Honeywell shall exercise control over its employees, agents, consultants, subcontractors, 
and suppliers so as to prohibit acts of sexual harassment of students, visitors, volunteers, officials, officers and 
employees of Customer.  In the event Customer, in its reasonable judgment, determines that Honeywell or its 
employees, agents, consultants, subcontractors and/or suppliers have committed an act of sexual harassment, upon 
notice from Customer, Honeywell shall cause such person to be removed from Customer’s property and shall take 
such other action as may be reasonably necessary to cause such sexual harassment to cease.  In the event Honeywell 
or its employees, agents, subcontractors or suppliers believes it has been the subject of sexual harassment by the 
Customer, its elected or appointed officials, officers, employees, students, contractors or agents, it shall give notice to 
Customer; so, Customer can take such action as may be reasonably necessary to cause any sexual harassment to cease. 

11.16 This Agreement represents the entire agreement between Customer and Honeywell relating to the subject 
matter hereof and supersedes all prior negotiations, representations or agreements, whether oral or written, between 
the parties related to such subject matter.  Honeywell’s performance is expressly limited to the terms and conditions 
expressly set forth in this Agreement, notwithstanding receipt of, or acknowledgment by, Honeywell of any purchase 
order, provisions of the documents for construction, or any other specification, document, instrument or understanding 
issued by Customer, any and all of which will be deemed to be material alterations and are rejected and not binding 
upon Honeywell and will not be a part of this Agreement or any resulting order.  This Agreement may be modified or 
amended only by a written instrument signed by both parties.  This Agreement does not supersede the prior Energy 
Performance Contract between the Parties that was signed by Honeywell on April 5, 2010 and by Customer on March 
30, 2010.   

11.17 This Agreement may be executed in counterparts, each of which shall be deemed an original and all of which 
shall constitute one and the same instrument.  The Parties agree that a scanned or electronically reproduced copy or 
image of this Agreement bearing the signatures of the Parties hereto shall be deemed an original and may be introduced 
or submitted in any action or proceeding as competent evidence of the execution, terms and existence of this 
Agreement notwithstanding the failure or inability to produce or tender an original, executed counterpart of this 
Agreement and without the requirement that the unavailability of such original, executed counterpart of this 
Agreement first be proven. 

ARTICLE 12 
DISPUTE RESOLUTION 

12.1 Honeywell and Customer shall exert reasonable efforts to resolve any dispute that may arise respecting the 
Work or the Project.  In the event that a particular dispute cannot be so resolved, Honeywell and Customer agree that 
the dispute shall be resolved in a court of competent jurisdiction. 
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ATTACHMENT A 
SCOPE OF WORK 

PART 1 – PRODUCTS & EXECUTION 

All work performed under the energy performance contract will be in accordance with the provisions of 
Section 01050 – “Uniform Safety Standards for School Construction and Maintenance Projects – 
Commissioner’s Regulations” specification incorporated herein by reference. 

Plans and specifications, based on the scope below, will be produced for submission to the State Education 
Department for approval and are incorporated herein by reference. 

All work must be performed and installed in accordance with applicable laws, rules, regulations, codes, and 
ordinances of New York State. 

ECM 1: LED Lighting and Lighting Controls Upgrade 

Table A-1.1 is a summary of the facilities included for lighting and lighting controls upgrades. 

Building 
Croton-Harmon High School Pierre Van Cortlandt Middle School Carrie Tompkins Elementary School 

Administration Building Transportation Building 
TABLE A-1.1 

Scope of Work: 
1) Honeywell shall provide all equipment, materials and labor, for the buildings listed in Table A-1.1, to

implement the lighting retrofit project as specified in Exhibit D-5-1: Lighting Line by Line attached
hereto and incorporated herein by reference.

2) Coordinate all lighting retrofit activities with Customer’s Engineer or Customer’s designated
representative to minimize disruptions.

3) Properly dispose of and recycle replaced fixtures and lamps and provide a certificate to the Customer
4) Ensure all work meets applicable codes and standards.
5) Repair or replacement of fixture lenses is not included (unless noted otherwise in Exhibit D-5-1).
6) Provide training to Customer operating and maintenance personnel.
7) The upgrades included in the Contract are limited to those listed in Exhibit D-5-1; Honeywell shall

provide a price for any additional work at the written request of the Customer.
8) The Customer shall contact the manufacturer directly for warranty replacement lamps and ballasts after

the initial installation period is complete; any labor associated with the replacement after the initial
installation is the responsibility of the Customer.

9) At completion of the work, the Customer will be supplied with 2% of the lamps and ballasts for
maintenance stock.

10) The warranty for the lighting is as follows:
a) UL type B T8 Linear LED lamps (2’, 3’ and 4’) are covered by a manufacturer warranty for a

period of ten (10) years. UL type B T5 LED lamps (4’ and 2’) are covered by a manufacturer
warranty for a period of ten (10) years.
i. Emergency ballasts for UL type B Linear LED Lamps are covered by a manufacturer warranty

for a period of five (5) years.
b) Screw in PAR LED lamps are covered by a manufacturer warranty for a period of five (5) years.
c) Screw in A-Line LED lamps are covered by a manufacturer warranty for a period of three (3) years.
d) LED plug-in lamps are covered by a manufacturer warranty for a period of five (5) years.
e) LED MR16 lamps are covered by a manufacturer warranty for a period of three (3) years.
f) LED fixture drivers/new LED fixtures are covered by a manufacturer warranty for a period of five

(5) to ten (10) years.
i. New LED exterior fixtures by Hubbell, Lumen Focus, Maxlite, Brownlee, and NaturaLED are

covered by a manufacturer warranty for a period of five (5) years.
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ii. New LED exterior fixtures by Altech are covered by a manufacturer warranty for a period of
ten (10) years.

iii. New LED interior fixtures by Lithonia and Lumen Focus are covered by a manufacturer
warranty for a period of five (5) years.

g) New LED recessed can fixtures are covered by a manufacturer warranty for a period of five (5)
years.

h) LED Retrofit Kits by RemPhos and Keystone are covered by a manufacturer warranty for a period
of ten (10) years.

i) Controls components are covered by a manufacturer warranty for a period of five (5) years.

ECM 2: Install Boiler Burner Controllers 

Scope of Work: 

Building 

EXISTING PROPOSED 

Qty Burner Make Burner 
Model Rating 

Burner 
Controls 

Y/N 

New 
Burner 

Y/N 

Pierre Van Cortlandt 
Middle School 2 Power Flame CR4-GO-25 

Duel Fuel 
1300-4691 MBH 
10.1-32.5 GPH 

Y N 

Table A-2.1 
Scope of Work: 
1) Furnish and install Siemens LMV5 or approved equal on each boiler burner as listed in the table above.
2) Furnish and install power wiring and reconnection of existing control wiring.
3) Factory startup.

ECM 3: Install Kitchen Hood Controller 

Scope of Work: 

Building No. of 
Hoods 

Pierre Van Cortlandt Middle 
School 1 

TABLE A-3.1 

1) Supply and install Melink Intellit-Hood or approved equal on existing kitchen exhaust hood,
including optical sensors, temperature sensors, keypads and associated cabling for the kitchen hoods
listed in the Table A-3.1 above.

2) Mount hardware and program components.
3) Provide line voltage electric to VFD.
4) Start up and train on site personnel.

Exclusions: 
Fire suppression and fire alarm work is excluded, Customer shall be responsible for disabling and enabling 
the fire suppression system components before and after Honeywell’s work.  No work included to bring 
hoods up to code. 
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ECM 4: Building Management System Upgrades 

Honeywell shall provide necessary equipment, materials, and labor to implement the following Building 
Management System (BMS) upgrades for the facilities listed in Table A-4.1. 

Building 
Croton-Harmon High School Pierre Van Cortlandt Middle School Carrie Tompkins Elementary School 

Administration Building Transportation Building 
TABLE A-4.1 

Scope of Work: 

District-Wide BMS Server 
Upgrade the existing N4 system to the latest operating version.  Tie in the controllers on the existing 
Comfort Point AX system into the N4 supervisor.  Provide new graphics where required for uniformity.  
Graphics, alarming, and trending for all buildings will reside in the upgraded District-wide BMS server. 

Croton-Harmon High School 
 Retro-Commission Existing DDC Controls

Provide point-to-point checkout and functional testing for existing DDC equipment as per the existing
sequence of operation.  Provide modifications to control sequences as needed to accomplish energy
strategies.  Repair defective control components as needed to provide a complete functioning system.
Provide deficiency list of failed mechanical equipment.  Provide modifications to the boiler plant
control sequences to accomplish energy saving strategies.

 Plug Load Controls
Provide Wi-Fi programmable plug load controllers to turn off equipment as per the table below:

PROPOSED PLUG LOAD CONTROLS 
Equipment Croton-Harmon HS 

Projector 25 
Smartboard 7 

Medium Printer 14 
Charging Cart 2 
Large Copier 2 

AC Unit 3 
H/C Water 2 

Soda Vending Machine 3 
TV 1 

Additional Scope Details: 
1. Program Wi-Fi plug load controllers to turn off equipment during unoccupied periods as described

in Exhibit D-1 & D-2
2. Customer IT Department will provide a reliable Wi-Fi network on which the Wi-Fi plug load

controllers will be programmed and controlled

Pierre Van Cortlandt Middle School 
 Furnish and install new Honeywell JACE 8000 front end controller
 Retro-Commission Existing Honeywell DDC Controls
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Provide functional testing for existing Honeywell DDC equipment as per the existing sequence of 
operation.  Provide modifications to schedules and setpoints as needed to accomplish energy strategies.  
Repair defective control components as needed to provide a complete functioning system.  Provide 
deficiency list of failed mechanical equipment.  

 Replace existing Andover Controllers
Replace the existing Andover DDC controllers specified below with Honeywell and connect to the
upgraded N4 system.
Reuse existing communication bus, sensors, and end-devices (Repair defective control components as
needed to provide a complete functioning system.  Provide a deficiency list of failed mechanical
equipment).  Existing Andover controls to be replaced:

• Includes AHU-1 thru 6
• Chiller Panel
• CUH-1 thru 7
• Greenhouse 1 & 2 controls
• Unit Heaters
• Exhaust Fans
• Retrofit existing Andover / Honeywell Boiler Room controls with new Honeywell DDC

 AHU Control Upgrade
Furnish and install two (2) new DDC valves to replace the existing pneumatic reheat valves associated
with this AHU. Verify through retro-commissioning space temperature control, DAT reset, economizer
function, occupancy schedule and set points.

 Radiator Control Upgrade
Replace existing pneumatic controls.  Provide and install new DDC for ten (10) fin tube radiators and
cast-iron radiators.  Provide and install new DDC valves.

Fin Tube Radiation AI AO DI DO 
Space Temperature 10 
Radiation Valve 10 

Additional Scope Details: 

• Provide Occupied/Unoccupied schedules and setpoints

 Self-Contained Control Upgrade
Replace existing pneumatic controls.  Provide and install self-contained controls for fourteen (14)
cabinet unit heaters or fin tube radiators serving hallways, entryways and other unoccupied areas.
Thermostatic radiator valves shall be installed with remote bulb and locking cover.  The cabinet unit
heaters shall be equipped with an aquastat fan controller. Implement reduced setpoint.

 Plug Load Controls
Provide Wi-Fi programmable plug load controllers to turn off equipment as per the table below:

PROPOSED PLUG LOAD CONTROLS 
Equipment PVC MS 

Projector 18 
Smartboard 9 

Medium Printer 25 
Charging Cart 1 
Large Copier 3 

AC Unit 9 
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PROPOSED PLUG LOAD CONTROLS 
Equipment PVC MS 
H/C Water 1 

Soda Vending Machine 2 
Snack Vending Machine 1 

TV 1 

Additional Scope Details: 
1. Program Wi-Fi plug load controllers to turn off equipment during unoccupied periods as described

in Exhibit D-1 & D-2
2. Customer IT Department will provide a reliable Wi-Fi network on which the Wi-Fi plug load

controllers will be programmed and controlled

Carrie E. Tompkins Elementary School 
 Retro-Commission Existing DDC Controls

Provide point-to-point checkout and functional testing for existing DDC equipment as per the existing
sequence of operation.  Provide modifications to control sequences as needed to accomplish energy
strategies.  Repair defective control components as needed to provide a complete functioning system.
Provide deficiency list of failed mechanical equipment.  Provide modifications to the boiler plant
control sequences to accomplish energy saving strategies.

 Replace the existing Web 600 AX JACE with a new JACE 8000

 Plug Load Controls
Provide Wi-Fi programmable plug load controllers to turn off equipment as per the table below:

PROPOSED PLUG LOAD CONTROLS 
Equipment Carrie Tompkins ES 

Projector 13 
Smartboard 12 

Medium Printer 25 
Large Copier 1 

AC Unit 11 
Soda Vending Machine 1 

Additional Scope Details: 
1. Program Wi-Fi plug load controllers to turn off equipment during unoccupied periods as described

in Exhibit D-1 & D-2
2. Customer IT Department will provide a reliable Wi-Fi network on which the Wi-Fi plug load

controllers will be programmed and controlled

Administration Building 
 Retro-Commission Existing DDC Controls

Provide point-to-point checkout and functional testing for existing DDC equipment as per the existing
sequence of operation.  Provide modifications to control sequences as needed to accomplish energy
strategies.  Repair defective control components as needed to provide a complete functioning system.
Provide deficiency list of failed mechanical equipment.

 Plug Load Controls
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Provide Wi-Fi programmable plug load controllers to turn off equipment as per the table below: 

PROPOSED PLUG LOAD CONTROLS 
Equipment Administration Building 
Smartboard 2 

Large Copier 1 
H/C Water 1 

Additional Scope Details: 
1. Program Wi-Fi plug load controllers to turn off equipment during unoccupied periods as described

in Exhibit D-1 & D-2
2. Customer IT Department will provide a reliable Wi-Fi network on which the Wi-Fi plug load

controllers will be programmed and controlled

Transportation Building 
 Retro-Commission Existing Controls

Provide point-to-point checkout and functional testing for existing equipment.  Repair defective control
components as needed to provide a complete functioning system.  Provide deficiency list of failed
mechanical equipment.

 Plug Load Controls
Provide Wi-Fi programmable plug load controllers to turn off equipment as per the table below:

PROPOSED PLUG LOAD CONTROLS 
Equipment Transportation Building 

Large Copier 1 
H/C Water 1 

Additional Scope Details: 
1. Program Wi-Fi plug load controllers to turn off equipment during unoccupied periods as described

in Exhibit D-1 & D-2
2. Customer IT Department will provide a reliable Wi-Fi network on which the Wi-Fi plug load

controllers will be programmed and controlled

ECM 5: Building Envelope Improvements 

The following facilities will be upgraded as part of this project: 

Building 
Croton-Harmon High School Pierre Van Cortlandt Middle School Carrie Tompkins Elementary School 

Administration Building Transportation Building 
TABLE A-5.1 

Scope of Work: 
1) Honeywell shall provide all equipment, materials and labor to implement the building envelope

improvements detailed below in Table A-5.2.
2) Coordinate all retrofit activities with all building personnel to minimize disruptions.
3) No painting, patching, door, door operator, or floor repair is included, unless otherwise damaged by

Honeywell during installation.
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Scope of Work: 

TABLE A-5.2 

ECM 6: Pipe Insulation 

Scope of Work: 
1) Install pipe insulation as detailed in Table A-6.1 thru A-6.2 below.
2) Insulation is based on having a conductivity (k) not exceeding 0.27 BTU per inch/hr·ft2·°F.
3) Insulation will be in conformance with the Energy Conservation Construction Code of New York State

in effect as of the date of contract signature.

TABLE A-6.1 

Building Name

Door 
Weather 

Strip 
(Double)

Door 
Weather 

Strip 
(Single) Duct to Curb

Roof Hatch 
Penetration Roof Wall

Building 
Penetration

Door 
Weather 

Strip 
(Garage) Grand Total

Carrie Tompkins ES 17                   10                   316                2 -                 -                 -                 345                

Pierre Van Cortlandt MS 13                   11                   138                1 273                -                 -                 436                

Croton Harmon HS 22                   15                   276                1 115                4 -                 433                

Transportation Building -                 3 -                 -                 -                 -                 4 7 

Administration Building 1 1 -                 -                 -                 -                 -                 2 

Totals 53                   40                   730                4 388                4 4 1,223             

Building
14"+ 

Diameter
10" 

Diameter
8" 

Diameter
6" 

Diameter
4" 

Diameter
3" 

Diameter
2.5" 

Diameter
2" 

Diameter
1.5" 

Diameter
1" 

Diameter
0.75" 

Diameter

Carrie E. Tompkins ES Campus 19.9          18.8          3.0            40.0          11.6          20.2          14.2          
Croton-Harmon HS 1.8            10.0          6.6            14.4          

Piere Van Cortlandt MS 1.8            34.8          14.1          32.8          39.6          10.0          13.8          
Totals 1.8            34.8          -            14.1          52.7          58.4          3.0            51.8          35.4          26.8          28.6          

Building
14"+ 

Diameter
10" 

Diameter
8" 

Diameter
6" 

Diameter
4" 

Diameter
3" 

Diameter
2.5" 

Diameter
2" 

Diameter
1.5" 

Diameter
1" 

Diameter
0.75" 

Diameter

Croton-Harmon HS 1.8            5.0            10.2          31.0          
Piere Van Cortlandt MS 1.8            3.6            46.0          5.4            22.3          58.5          9.6            11.4          

Totals 1.8            5.0            12.0          3.6            77.0          5.4            22.3          58.5          9.6            11.4          -            

Building
14"+ 

Diameter
10" 

Diameter
8" 

Diameter
6" 

Diameter
4" 

Diameter
3" 

Diameter
2.5" 

Diameter
2" 

Diameter
1.5" 

Diameter
1" 

Diameter
0.75" 

Diameter

Croton-Harmon HS 11.8          5.0            2.0            29.0          24.8          
Piere Van Cortlandt MS 91.5          1.8            9.8            43.6          16.4          108.0       

Totals 91.5          1.8            -            -            9.8            11.8          -            48.6          18.4          137.0       24.8          

Heating Hot Water - Linear Feet of Pipe [ft] per Pipe Diameter Size [in]

Steam - Linear Feet of Pipe [ft] per Pipe Diameter Size [in]

Condensate - Linear Feet of Pipe [ft] per Pipe Diameter Size [in]
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MINIMUM PIPE INSULATION 
(thickness in inches) 

FLUID OPERATING 
TEMPERATURE 

RANGE 

INSULATION CONDUCTIVITY NOMINAL PIPE DIAMETER 
Conductivity 

Btu-in./(h-ft2-°F) 
Mean Rating 

Temperature, °F ≤ 1.0” 1.0” to 
< 1.5” 

1.5” to 
< 4.0” 

4.0” to < 
8.0” ≥ 8.0” 

>350°F 0.32-0.34 250 4.5 5.0 5.0 5.0 5.0 

251°F - 350°F 0.29-0.32 200 3.0 4.0 4.5 4.5 4.5 

201°F - 250°F 0.27-0.30 150 2.5 2.5 2.5 3.0 3.0 

141°F - 200°F 0.25-0.29 125 1.5 1.5 2.0 2.0 2.0 

105°F - 140°F 0.22-0.28 100 1.0 1.0 1.5 1.5 1.5 
TABLE A-6.2 

ECM 7: Steam Trap Replacement 

The buildings and quantities in the project scope are detailed in the following table. 

TABLE A-7.1 

Scope of Work: 
1) Replacement/retrofit of steam traps listed in Table A-7.1 above.
2) Thermostatic steam traps will be repaired with new inserts manufactured by Barnes & Jones, or

equivalent.  The procedure to repair a thermostatic steam trap includes:
a) Remove the existing seat (if applicable).
b) Inspect the existing seat for debris and/or deterioration.
c) Ensure proper fit of the new cage unit.
d) Apply anti-seize lubricant to threads on the new or existing cover.

3) All F&T steam traps will be replaced with new steam traps of like size as manufactured by Barnes &
Jones, or equivalent.

4) All traps shall be tagged and floor plan maps shall be provided showing the approximate location of
each trap.  Training on trap testing and maintenance shall be provided upon the completion of the
work.

ECM 8: Install Solar PV Systems 

Scope of Work 

Building 
PROPOSED SOLAR PHOTOVOLTAIC SYSTEMS 

Total DC kW Rating System Type 
Croton-Harmon High School 103.2 Roof Mounted 

Pierre Van Cortlandt Middle School 30.4 Roof Mounted 
Carrie Tompkins Elementary School 228.4 Roof Mounted 

TABLE A-8.1 

1/2" 3/4" 1" 3/4"3 1 1 1/4" 1 1/2" 2" 1/2" & 3/4"

Thermo-
static

Thermo-
static

Thermo-
static

Mechanical 
Trap 

(FT-B-TD)

Mechanical 
Trap 

(FT-B-TD)

Mechanical 
Trap 
(FT)

Mechanical 
Trap 
(FT)

Mechanical 
Trap 
(FT)

Vacuum 
Breakers

Pierre Van Cortlandt MS 49 33 0 4 4 4 0 5 7
Croton-Harmon HS 75 37 1 7 5 6 2 2 0

Totals 124 70 1 11 9 10 2 7 7

Building #
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Scope of Work: 

Pre-Construction: 
1) Complete all required interconnection application documentation with the local utility
2) Coordinate interconnection with the local utility - there are no electrical upgrades or redundant relays

included in this project.  Existing utility and school electrical service and equipment is assumed to be
adequate for solar installation.  Any upgrades required for interconnection will be paid for by the
Customer.

3) Provide all required labor, material, and equipment required to install the solar photovoltaic systems
detailed in Table A-8.1 above.

Roof Structural: 
1) No roof structural work is included in this scope of work.

Construction: 
1) All wiring to meet the requirements of the 2017 National Electrical Code
2) Solar modules are to be bankable quality
3) Inverters are to be bankable quality, balance of system to be per 2017 National Electric Code
4) Interconnection to building system to be per 2017 National Electric Code lineside tap
5) Removal all debris and dispose of properly
6) All necessary storage
7) Install Monitoring System connected to Internet for remote access
8) Customer shall provide an IT drop to the gateway and two IP addresses for the monitoring system.
9) Provide required training
10) Manufacturer provides a ten (10) year inverter warranty

Exclusions: 
1) Utility Charges or CESIR Fee for work performed by the utility
2) Utility required protective relay
3) Roof modifications other than ballast sheets

PART 2 – GENERAL 

A. GENERAL CONDITIONS

1. Honeywell is not responsible for bringing existing lighting/electrical systems up to code.

2. Honeywell acknowledges as part of its Scope of Work described in Attachment A that prior to making any
penetrations through suspect material in Customer’s existing structures (roofs, walls, etc.), Honeywell must
confirm the absence of hazardous substances, including but not limited to asbestos, through materials testing.  If
such testing reveals the presence of hazardous substances or a hazardous substances is otherwise discovered by
Honeywell that will render a portion of its Work or Support Services unsafe, Honeywell will notify Customer
within five business days of receiving such results or making such discovery and Honeywell will undertake to
remove, enclose, encapsulate or otherwise abate such hazardous substance in accordance with all applicable
laws, regulations and guidelines, including the associated professional environmental services to specify the
abatement procedures and conduct required monitoring during and after the abatement, up to the sum of Ten
Thousand and no/100 ($10,000.00) Dollars without additional cost to Customer.  If the abatement necessary to
implement the Scope of Work described in Attachment A exceeds Ten Thousand and no/100 ($10,000.00)
Dollars, then (1) Customer may fund the abatement directly or through a Change Order issued pursuant to Article 
7 or (2) the Parties may agree upon a Change Order that will modify the Scope of Work to remove the portion
of the Work that is rendered unsafe due to the presence of hazardous substances, which Change Order will reduce 
the Price set forth in Section 6.1.1.  If Customer is not willing to fund the abatement and the Parties cannot
mutually agree upon a modification of the Scope of Work in a Change Order, then Honeywell shall be excused
from performing the Work or Support Services in the area where the unsafe condition exists so long as the unsafe
condition persists.  Honeywell must coordinate all abatement work necessary to implement its Scope of Work
or Support Services with Customer, including abatement work funded or performed by Customer.  Such
coordination will include but not be limited to identification of specific areas of abatement, assisting Customer
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with any application to the NYS Department of Labor for a variance for the abatement, being present in 
walkthroughs to obtain quotes for abatement work and providing clarifications needed for entities that may 
prepare bids or quotes for abatement work, and meeting with any abatement contractor to confirm scope of 
work prior to abatement.    In no event will Honeywell be required to provide any credit to the Customer 
for the difference between the $10,000 cap on testing/abatement referenced above and the amount actually 
incurred by Honeywell to perform any testing/abatement under this Agreement. 

3. Where demolition of certain areas of a building are required for removal and installation of equipment and that
demolition is included in the scope of work defined herein, Honeywell will make every effort to replace such
areas with similar materials as available.  If such materials are not available, materials of similar quality will be
supplied and installed.

4. Electrical: Honeywell will only be responsible for repairing existing electrical wiring problems that occur within
three feet (36 inches) of the device being installed or the nearest wall or ceiling penetration, whichever is
smaller.

5. Piping:  Honeywell will only be responsible for repairing existing piping problems that occur within two feet
(24 inches) of the device being installed or the nearest wall or ceiling penetration, whichever is smaller.  Piping
includes, but is not limited to, domestic hot and cold water, cooling cold water, heating hot water, condensate,
fuel oil, and cooling tower condensing water.

6. Routine Maintenance:  Routine maintenance such as vacuuming, coil cleaning and filter change of air handling
devices, etc. is the responsibility of the Customer, or as included in Attachment D.

7. Utility Meter:  If new utility meters are required, provision and coordination of utility meters is the responsibility
of the customer.

8. Remote Access:  CUSTOMER is responsible for implementation and costs for remote Honeywell access through 
CUSTOMER's firewall(s) to the controllers and front-end computer(s) by one (1) remote user designated by
Honeywell using one or more of the following processes:

 TCP/IP Remote Access:  A dedicated static IP address, installation and on-going maintenance and
subscription and licensing fees for access hardware and software and one (1) station license dedicated to the
remote user, or

 Phone Lines:  To be provided by customer for off-site monitoring, up to two (2) lines for each front end, as
needed, one (1) line for each separate remote bus, as well as on-going maintenance of the lines.

If remote access is interrupted, at any time during the Guarantee Term, Honeywell reserves the right to suspend 
any reporting requirements until remote access has been restored.     

9. Efficiency Values: Honeywell will install equipment and lighting components (hereto referred as “equipment”)
under the scope described herein with specific energy and water efficiency values.  The customer is required to
replace any failed “equipment” no longer warranted by Honeywell or a Honeywell subcontractor, with
“equipment” of equal or greater efficiency for the full contract guarantee term.

10. Honeywell will provide information necessary to apply for utility incentives.  Actual dollar amount of incentive
will be determined by the Utility and is not guaranteed by Honeywell.

11. The following areas are specifically excluded from this scope of work.  Correction of problems in these areas, if
required by Federal, State or local law or ordinance, will be considered additional work and will be chargeable
(with approval) to the Customer.

a. Any work not specifically stated and outlined in this scope of work.
b. Painting and patching of areas beyond those areas directly related to work.
c. Existing non-code conditions (examples: existing electrical wiring which requires correction or approval by

appropriate inspectors, existing penetrations in need of fire stopping, etc.).

12. Extended Warranties or Service Plans:  Honeywell will transfer to the Customer manufacturer warranties and
service plans to the extent they extend beyond the one year Honeywell warranty. Following the one year
Honeywell warranty the Customer will contact the manufacturer directly for warranty or service issues.
Honeywell does not guarantee that the manufacturer or service provider will be available throughout the term of
the manufacturer’s warranty.

13. Except as explicitly agreed to in writing by the Customer’s Director of Facilities or Customer’s Assistant
Superintendent for Business, all work to be performed at Customer’s property to construct and/or install the ECMs
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described in this Attachment A shall be performed during second shift, which shall start no earlier than 3:30 p.m., 
except work shall be between the hours of 6:30 a.m. and 3:00 p.m. on Saturdays, Sundays, holidays or during 
periods that the Customer’s schools are not in session for students (e.g. summer recess).   

 
B. RELATED WORK SPECIFIED ELSEWHERE 

1. Provision of equipment, material, and labor to provide functional measurement and verification systems 
coordinated under Attachment D – Guarantee and Support Services Agreement. 
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ATTACHMENT C 
INSTALLATION SCHEDULE 

 
 
The Installation Schedule showing the achievement of all major project milestones, tasks and associated 
responsibilities included in the Scope of Work will be created using Microsoft Project and inserted behind this cover 
page. 
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~  This Page Intentionally Left Blank  ~ 
 



ID Task 
Mode

Task Name Duration Start Finish

1 SED Approval and Financing 
Secured

22 days Wed 9/1/21 Thu 9/30/21

2 ECM 1 LED Lighting and 
Lighting Controls Upgrades

66 days Mon 
11/1/21

Mon 
1/31/22

3 Croton Harmon High 
School

21 days Mon 
11/1/21

Mon 
11/29/21

4 Pierre Van Cortlandt 
Middle School

20 days Wed 
12/1/21

Tue 
12/28/21

5 Carrie Tompkins 
Elementary School

14 days Wed 
12/29/21

Mon 
1/17/22

6 Administration Building 7 days Tue 1/18/22 Wed 1/26/22

7 Transportation 3 days Thu 1/27/22 Mon 1/31/22

8 ECM 2 Install Burner 
Controllers

14 days Mon 
3/21/22

Thu 4/7/22

9 Pierre Van Cortlandt 
Middle School

14 days Mon 
3/21/22

Thu 4/7/22

10 ECM 3 Install Kitchen Hood 
Controller

3 days Wed 
12/1/21

Fri 12/3/21

11 Pierre Van Cortlandt 
Middle School

3 days Wed 
12/1/21

Fri 12/3/21

12 ECM 4 Building 
Management System 
Upgrades

196 days Wed 
12/1/21

Wed 
8/31/22

13 Croton Harmon High 
School

50 days Wed 
12/1/21

Tue 2/8/22

14 Pierre Van Cortlandt 
Middle School

90 days Wed 2/9/22 Tue 6/14/22

15 Carrie Tompkins 
Elementary School

30 days Wed 
6/15/22

Tue 7/26/22

16 Administration Building 20 days Wed 7/27/22Tue 8/23/22

17 Transportation 6 days Wed 8/24/22Wed 8/31/22

18 ECM 5 Building Envelope 
Improvements

18 days Wed 
12/1/21

Fri 12/24/21

19 Croton Harmon High 
School

7 days Wed 
12/1/21

Thu 12/9/21

20 Pierre Van Cortlandt 
Middle School

4 days Fri 12/10/21 Wed 
12/15/21

21 Carrie Tompkins 
Elementary School

3 days Thu 
12/16/21

Mon 
12/20/21

22 Administration Building 2 days Tue 12/21/21Wed 12/22/2

23 Transportation 2 days Thu 12/23/21Fri 12/24/21

24 ECM 6 Pipe Insulation  24 days Mon 10/25/2Thu 11/25/21

25 Carrie Tompkins 
Elementary School

10 days Mon 
10/25/21

Fri 11/5/21

26 Croton Harmon High 
School

8 days Mon 
11/8/21

Wed 
11/17/21

27 Pierre Van Cortlandt 
Middle School

6 days Thu 
11/18/21

Thu 
11/25/21

28 ECM 7 Steam Trap 
Replacement

31 days Mon 
12/6/21

Mon 
1/17/22

29 Pierre Van Cortlandt 
Middle School

14 days Mon 
12/6/21

Thu 
12/23/21

30 Croton Harmon High 
School

17 days Fri 12/24/21 Mon 
1/17/22

31 ECM 8 Install Solar PV 
Systems

195 days Mon 
12/13/21

Fri 9/9/22

32 Carrie Tompkins 
Elementary School

90 days Mon 
12/13/21

Fri 4/15/22

33 Croton Harmon High 
School

75 days Mon 
4/18/22

Fri 7/29/22

34 Pierre Van Cortlandt 
Middle School

30 days Mon 8/1/22 Fri 9/9/22

35 Walk Through/Punchlist 15 days Mon 9/12/22Fri 9/30/22

36 Project Acceptance 0 days Fri 9/30/22 Fri 9/30/22 9/30

8/238/30 9/6 9/13 9/209/2710/410/1110/1810/2511/111/811/1511/2211/2912/612/1312/2012/27 1/3 1/101/171/241/31 2/7 2/142/212/28 3/7 3/143/21 3/28 4/4 4/114/184/25 5/2 5/9 5/165/235/30 6/6 6/136/206/27 7/4 7/117/187/25 8/1 8/8 8/158/228/29 9/5 9/12 9/199/2610/310/1010/1710/2410/3111/711/1411/2111/2812/512/1212/1912/26 1/2 1/9 1/161/231/30 2/6 2/132/202/27 3/6 3/133/203/27 4/3 4/104/174/24 5/1 5/8 5/155/225/29 6/5 6/126/196/26 7/3 7/107/177/247/31 8/7 8/148/218/28 9/4 9/119/189/2510/210/910/
September October November December January February March April May June July August September October November December January February March April May June July August September October

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Attachment C Project Schedule - Croton-Harmon UFSD

Project Schedule will be adjusted based on actual SED approval and financing dates

Croton-Harmon UFSD
Project Schedule
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ATTACHMENT D 
GUARANTEE AND SUPPORT SERVICES AGREEMENT 

(INCLUDING M&V SERVICES, GUARANTEE TERMS, AND SCHEDULE OF GUARANTEED SAVINGS) 
 
Project Name:  Croton-Harmon UFSD – Energy Performance Contract  
Proposal Number:  CHUFSD031121  
Date:  03-11-21    
 

 
(“Honeywell”) 
 

  
(“Customer”) 

 

Honeywell International Inc. 
  

Croton-Harmon UFSD 
300 South Tryon St., Ste 500 
Charlotte, NC 28202 
 

 10 Gerstein Street  

Croton -on-Hudson, NY 10520  

Service Location Name(s):  
Croton Harmon UFSD High School 36 Old Post Road South, Croton-on-Hudson, NY 
Pierre Van Cortlandt Middle School 3A Larking Place, Croton-on-Hudson, NY 
Carrie E. Tompkins Elementary School Campus 8 Gerstein Street, Croton-on-Hudson, NY 
Transportation Building 427 Croton Dam Road, Croton-on-Hudson, NY 
Administration Building 10 Gerstein Street, Croton-on-Hudson, NY 

 
Summary - The following summary is for informational purposes only.  The specific terms, conditions and other 
specifications set forth in the details of this Guarantee and Support Services Agreement shall take precedence over 
this summary. 
 

  Preferred Temperature Control Services   Air Filter Services 
  Flex Temperature Control Services   Water Treatment Services 
  Preferred Automation Maintenance Services   Critical Parts Stocking 
  Flex Automation Services   Thermography Services 
  Preferred Fire Alarm Maintenance Services   Emergency Generator Services  
  Fire Alarm Test and Inspect Services   In Suite Services 
  Preferred Security System Inspect Services   Remote Monitoring/Radionics 
  Flex Security System Services   Indoor Air Quality Auditing Services 
  Preferred Mechanical Maintenance Services   Service Management Software  
  Flex Mechanical Maintenance Services   FM Worksite 
  ServiceNet Remote Monitoring and Control Services    Guarantee Special Provisions 

  EBI Services   Other/Special Provisions____________________ 
  M&V Services   Honeywell Users Group 
  Online Services   Attune™ Advisory Services - Operations 
  Advanced Support   Attune™ Advisory Services - Energy Optimization 
  Site Services   Attune™ Advisory Services – Energy Awareness 
  Honeywell Energy Analysis Reporting   Attune™ Advisory Services – Lobby Digital Signage 

Support Services Agreement Term (“Support Services Term”):  Eighteen (18) years from the Support Services 
Effective Date. 

Support Services Agreement Effective Date (“Support Services Effective Date”):   The first day of the 
following month following the date of Final Project Acceptance of the Work. 

Price for Year 1:   Five Thousand Eight Hundred Fifty Seven Dollars, ($5,857), (plus applicable taxes).  See 
Section A.6.2 for price in subsequent years.   

Payment Terms:   In two equal installments each of which will be paid within thirty (30) days after Customer’s 
receipt of an invoice for each installment.  The second installment shall not be due until at least five months after the 
first installment each year. 
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 Sales/Use Tax will be Invoiced Separately  Sales/Use Tax is Included in the Price  This Sale is Tax Exempt 
 
Honeywell International Inc., through its Honeywell Building Solutions strategic business unit (“Honeywell”), will 
provide, or cause to be provided, to Customer the services (the “Support Services”) set forth in the attached work 
scope documents in Part B of this Attachment D (“Support Services Scope”) with respect to the Service Location(s) 
in accordance with the Support Services Scope, and the terms and conditions set forth in Part A of this Attachment D, 
which together with the guarantee terms and Schedule of Guaranteed Savings set forth in Part C and Part D, 
respectively, of this Attachment D, constitute this Guarantee and Support Services Agreement (the “Support Services 
Agreement”).  This Support Services Agreement is entered into as Attachment D to, and by execution of, the 
accompanying Honeywell Agreement between Honeywell and Customer (the “Main Agreement”).  Together, the 
Main Agreement and Support Services Agreements are the “Agreement.” 
 

Part A – Support Services Terms & Conditions 
Part B – Support Services Scope Description, including M&V Services 
Part C – Guarantee Terms  
Part D – Schedule of Guaranteed Savings 
Exhibits - The following Exhibits are attached hereto and are made a part of the Agreements: 
 

Exhibit D-1 & D-2 Baseline Operating Parameters & Guarantee Period Operating Parameters 
Exhibit D-3               Contractual Baseline Conditions, Utility Use, Utility Unit Costs 
Exhibit D-4                        Baseline Regression for Option C Meters 
Exhibit D-5               Engineered Cost Avoidance Calculations 
Exhibit D-6               Operational Savings Methodology 
Exhibit D-7               Detailed M&V Plan  
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PART A.  STANDARD TERMS AND CONDITIONS FOR SUPPORT SERVICES 
 
The following terms and conditions, in Sections A.1 to A.8, apply to all Support Services, including M&V 
Services. 
 
A.1 Terms Incorporated from Main Agreement 

The following provisions set forth in the Main Agreement shall apply to the Support Services: 
 

A.1.1 The Patent Indemnity provision in Section 2.3.  
A.1.2 The Hazardous Substances provision in Section 3.8.  
A.1.3  The Taxes provision in Section 3.9. 
A.1.4 Reserved. 
A.1.5 The Force Majeure provision in Section 5.2. 
A.1.6 The Price Adjustment provision in Section 6.1.3.  
A.1.7 The Insurance provision in Section 8.2 shall apply through the final completion of the Support Services. 
A.1.8 The Indemnity provisions in Article 8. 
A.1.9 The Assignment, Governing Law and Miscellaneous provisions in Article 10 and Article 11. 
A.1.10 Disputes related to the Support Services shall be resolved in accordance with Article 12 of the Main 

Agreement. 
 
A.2 Working Hours 

A.2.1 Unless otherwise stated, all Support Services will be performed during the hours of 8:00am - 4:30pm local 
time Monday through Friday, excluding federal or state holidays.  If for any reason Customer requests Honeywell to 
perform Support Services outside such hours, any overtime or additional expenses incurred by Honeywell will be 
billed to and paid by Customer. 
 
A.3 Proprietary Information 

A.3.1 All proprietary information (as defined herein) obtained by Customer from Honeywell in connection with 
this Support Services Agreement will remain the property of Honeywell, and Customer will not divulge such 
information to any third party or use such information (except as necessary to comply with its obligations under this 
Agreement) without prior written consent of Honeywell.  The term "proprietary information" means confidential or 
non-public information, including but not limited to, software supplied to Customer, disclosed or made available to 
Customer by Honeywell.  The electronic platform, code and arrangement upon which the legible Energy Savings 
Calculations are published is “Proprietary.” The results of the Energy Savings Calculations shall be supplied to 
Customer in a manner that is not “Confidential” or “Proprietary”.   The provisions set forth in Section 11.2 of the 
Main Agreement shall apply to the “proprietary information.”    The Customer shall incur no obligations hereunder 
with respect to proprietary information which: (a) was in the Customer's possession or was known to the Customer 
prior to its receipt from Honeywell; (b) is independently developed by the Customer without the utilization of such 
confidential information of Honeywell; (c) is or becomes public knowledge through no fault of the Customer; (d) is 
or becomes available to the Customer from a source other than Honeywell who had no obligation of confidentiality to 
Honeywell; (e) is or becomes available on an unrestricted basis to a third party from Honeywell; (f) is received by 
Customer after written notification to Honeywell that the Customer will not accept any further information; or (g) 
which must be disclosed pursuant to law. 
 
A.3.2 Customer agrees that Honeywell may use non-proprietary information pertaining to the Agreements, and the 
work or services performed under the Agreements, for press releases, case studies, data analysis, promotional 
purposes, and other similar documents or statements to be publicly released, as long as Honeywell submits any such 
document or statement to Customer for its approval, which approval will not be unreasonably withheld.  Honeywell 
may, during and after the term of the Agreements, compile and use, and disseminate in anonymous and aggregated 
form, all data and information related to building optimization and energy usage obtained in connection with the 
Agreements.  The rights and obligations in this Section A.3 shall survive termination or expiration of the Agreements. 
 
A.4 Limitation of Liability 

A.4.1 THE LIMITATIONS OF LIABILITY AND APPLICATION THEREOF, AS SET FORTH IN 
ARTICLE 2 AND ARTICLE 8 OF THE MAIN AGREEMENT, SHALL APPLY TO THE PROVISION OF 
THE SUPPORT SERVICES.  
 
A.5 Coverage of Support Services 
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A.5.1 Customer agrees to provide Honeywell access to all equipment and software necessary to Honeywell’s 
performance of the Support Services.  Honeywell will be free to start and stop all equipment incidental to the operation 
of the mechanical, control, automation, and life safety system(s) as arranged with Customer’s representative. 
 
A.5.2 Honeywell has no obligation to repair or replace non-maintainable parts of any systems, including, but not 
limited to, ductwork, piping, shell and tube (for boilers, evaporators, condensers, and chillers), unit cabinets, boiler 
refractory material, heat exchangers, insulating material, electrical wiring, hydronic and pneumatic piping, structural 
supports and other non-moving parts.  Costs to repair or replace such non-maintainable parts will be the sole 
responsibility of Customer.  
 
A.5.3 Honeywell will not reload software, or make repairs or replacements necessitated by reason of negligence or 
misuse of any equipment by persons other than Honeywell or its employees, or necessitated by lightning, electrical 
storm, or other violent weather or by any other cause beyond Honeywell’s control.  Honeywell will provide such 
services at Customer’s request and at an additional charge.  Customer is entitled to receive Honeywell's then current 
preferred-Customer labor rates for such services. 
 
A.5.4 Honeywell is not responsible for maintaining a supply of, furnishing and/or replacing lost or needed 
chlorofluorocarbon (CFC) based refrigerants not expressly required to be provided by Honeywell under this 
Agreement.  Customer is solely responsible for the cost of material and labor relating to any such refrigerant not 
otherwise provided for under this Agreement at current market rates. 
 
A.5.5 Honeywell is not obligated to provide replacement software, equipment, components and/or parts that 
represent a significant betterment or capital improvement to Customer’s system(s) hereunder. 
 
A.5.6 Unless otherwise expressly provided in this Support Services Agreement, Customer retains all responsibility 
for maintaining LANs, WANs, leased lines and/or other communication mediums incidental or essential to the 
operation of the system(s) or Covered Equipment. 
 
A.6 Terms of Payment 

A.6.1 Customer will pay or cause to be paid to Honeywell the full price for the Support Services, as specified on 
the first year line of the Support Services Pricing Table (Section A.6.2) and such price may be adjusted in accordance 
with this Support Services Pricing Table.  Honeywell will submit invoices to Customer in advance for Support 
Services to be performed  during the subsequent billing period, and payment shall be due after Customer’s receipt of 
each such invoice, as set forth in the “Payment Terms” provisions at the beginning of this Attachment D.  Payments 
for Support Services past due more than thirty (30) days shall accrue interest from the due date to the date of payment 
at the rate of one and one-half percent (1.5%) per month, compounded monthly, or the highest legal rate, whichever 
is lower.  Customer will pay all attorney and/or collection fees incurred by Honeywell in collecting any past due 
amounts. 
 
A.6.2   Honeywell may annually adjust the amounts charged for the Support Services provided under the Support 
Services Agreement as set forth in the schedule below.   
 
 
 

YEAR PRICE 
1 $5,857 
2 $6,033 
3 $6,214 
4 $6,400 
5 $6,592 
6 $6,790 
7 $6,994 
8 $7,204 
9 $7,420 
10 $7,642 
11 $7,872 
12 $8,108 
13 $8,351 
14 $8,602 
15 $8,860 
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YEAR PRICE 
16 $9,125 
17 $9,399 
18 $9,681 

 

A.7 Termination 

A.7.1 Customer may terminate this Support Services Agreement for cause if Honeywell defaults in the performance 
of any material term of this Support Services Agreement, or fails or neglects to carry forward the Support Services in 
accordance with this Support Services Agreement, after giving Honeywell written notice of its intent to terminate. If, 
within thirty (30) days following receipt of such notice, Honeywell fails to cure such default, Customer may, by written 
notice to Honeywell, terminate this Support Services Agreement. 
 
A.7.2 Honeywell may terminate this Agreement for cause (including, but not limited to, Customer’s failure to make 
payments as agreed herein) if Customer breaches this Agreement. If, within thirty (30) days following Honeywell’s 
notice of breach, Customer fails to make the payments then due, or otherwise fails to cure such breach, Honeywell 
may, by written notice to Customer, terminate this Agreement and recover from Customer payment for Work 
performed and for losses sustained, including but not limited to, reasonable overhead, profit and applicable damages. 
 
A.7.3 Honeywell may terminate this Support Services Agreement in the event Honeywell equipment on Customer’s 
premises is destroyed or substantially damaged.  Likewise, Customer may terminate this Support Services Agreement 
in the event Customer’s premises are destroyed.  In the event of such termination under this Section A.9.4, neither 
party shall be liable for damages or subject to any penalty, except that Customer will remain liable for Support Services 
performed to the date of termination. 
 
A.7.4  Each year at the anniversary of the commencement of the term of this Support Services Agreement, 
Customer may terminate the Support Services Agreement by giving Honeywell written notice at least thirty (30) days 
prior to the anniversary date.  Termination of the Energy Guarantee Auditing and Analysis Services by Customer shall 
render the Energy Guarantee null and void and Honeywell shall have no further obligation with respect to the Energy 
Guarantee set forth herein.  In the event Customer elects to terminate this Support Services Agreement at any other 
time during the year, Customer shall be billed on a pro rata basis and will not receive an M&V Report at the end of 
the year. 
   
A.8 Appropriations and Essential Use 

A.8.1 This Agreement shall be deemed executory only to the extent of the monies appropriated and available for 
the purpose of the Agreement, and no liability on account therefore shall be incurred beyond the amount of such 
monies. It is understood that neither this Agreement nor any representation by any public employee or officer creates 
any legal or moral obligation to request, appropriate or make available monies for the purpose of this Agreement. 
 
A.8.2 In the event no funds or insufficient funds are appropriated and budgeted for the acquisition, retention or 
operation of the Covered Equipment and Support Services under the Support Services Agreement, then Customer 
shall, not less than thirty (30) days prior to the end of such applicable fiscal period, in writing, notify Honeywell (and 
its assignee, if any) of such occurrence.  The Support Services Agreement shall thereafter terminate and be rendered 
null and void on the last day of the fiscal period for which appropriations were made without penalty, liability or 
expense to Customer of any kind, except as to (i) the portions of the payments herein agreed upon for which funds 
have been appropriated and budgeted or are otherwise available, and (ii) Customer’s other obligations and liabilities 
under the Agreement relating to, accruing or arising prior to such termination.  In the event of such termination, 
Customer agrees to peaceably surrender to Honeywell (or its assignee, if any) possession of any equipment that is 
provided by Honeywell under the Support Services Agreement, on the date of such termination, packed for shipment 
in accordance with manufacturer’s specifications and eligible for manufacturer’s maintenance, and freight prepaid and 
insured to any location in the continental United States designated by Honeywell, all at Customer’s expense.  
Honeywell (or its assignee, if any) may exercise all available legal and equitable rights and remedies in retaking 
possession of any equipment provided by Honeywell under this Support Services Agreement. 
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The following terms and conditions, in Sections A.9 to A.12, apply to all Support Services, except for the M&V 
Services. 
 
A.9 Warranty  

Any equipment provided as part of the Support Services shall be covered by the warranties set forth in Section 2.4 of 
the Main Agreement.  The warranty term for such equipment shall commence upon installation. 
 
A.10 Refrigerant  

A.10.1 Customer is responsible for the containment of any and all refrigerant stored on or about the premises.  
Customer accepts all responsibility for and agrees to indemnify and hold harmless Honeywell from and against any 
and all claims, damages, or causes of action that arise out of the storage, consumption, loss and/or disposal of 
refrigerant, except to the extent Honeywell has brought refrigerant onsite and is negligent for its mishandling. 
 
A.11 Coverage of Support Services (other than M&V Services) 

A.11.1 It is understood that the repair, replacement, and emergency service provisions of this Support Services 
Agreement, if any, apply only to the Covered Equipment.  “Covered Equipment” means the equipment covered by 
the Support Services other than M&V Services, if any, to be performed by Honeywell under this Support Services 
Agreement, and is limited to the equipment expressly identified as such in the Scope of Support Services. 
 
A.11.2 Customer agrees to use Covered Equipment and software covered by the Support Services in accordance 
with the manufacturer’s specifications.  
 
A.11.3 Honeywell may install diagnostic devices and/or software at Honeywell’s expense to enhance system 
operation and support.  Upon termination or expiration of this Support Services Agreement, Honeywell may remove 
these devices and return the applicable system(s) to their original operation.  Customer agrees to provide, at its sole 
expense, connection to the switched telephone network for the diagnostic devices and/or software. 
 
A.11.4 This Support Services Agreement assumes that the applicable systems and/or Covered Equipment and 
applicable software are in maintainable condition.  If repairs are necessary upon initial inspection or initial seasonal 
start-up, repair charges will be submitted for approval.  Should these charges be declined, those non-maintainable 
items will be eliminated from coverage under this Support Services Agreement and the Support Services Price adjusted 
accordingly. 
 
A.11.5 In the event that any applicable system or any equipment component thereof is altered, modified, changed or 
moved, this Support Services Agreement may be immediately adjusted or terminated, at Honeywell’s sole option.  
Honeywell is not responsible for any damages resulting from such alterations, modifications, changes or movement. 
 
A.11.6 Maintenance, repairs, and replacement of equipment parts and components are limited to restoring to proper 
working condition. 
 
A.11.7 Customer will promptly notify Honeywell of any malfunction in the system(s) or Covered Equipment that 
comes to Customer’s attention. 
 
A.12 Indemnification and Insurance 
 
A.12.1 The indemnity and insurance provisions set forth in Sections 8.1 and 8.2 of the Main Agreement shall apply 
throughout the Support Services Term. 
 
A.12.2 The patent indemnity set forth in Section 2.3 of the Main Agreement shall apply throughout the Support 
Services Term. 
 
A.13 Miscellaneous 
 
A.13.1 Article 10 of the Main Agreement shall apply throughout the Support Services Term. 
 
A.13.2 All applicable sections of Article 11 of the Main Agreement shall apply throughout the Support Services 
Term. 
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PART B.  SUPPORT SERVICES SCOPE DESCRIPTION 
 
B.1 Guarantee Analysis Services 

B.1.1 Scope – Honeywell will implement the guarantee analysis services outlined in Section B.1.3 (the “M&V 
Services”) for the following ECMs.  The M&V Services are to be performed consistent with the terms of the guarantee 
set forth in Part C, and the Schedule of Guaranteed Savings and related provisions set forth in Part D, in each case of 
this Attachment D.  Certain defined terms are set forth in Part C.  
 
List of Covered Facilities, Meters, Energy Conservation Measures (“ECMs) by Service Offering: 

(a) (b) (c) (d) 

Facility LDC-Meter # / 
Utility Type 

ECMs 
(list only ECMs associated with meter listed 

in Column (b) ) 

Related M&V 
Services 

Subsection 
Croton-Harmon HS Electric: NYPA  

Account#:               
590917175009001 
Meter #: 7826865 A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade  
ECM 4 - Building Management System 
Upgrades  
ECM 5 - Building Envelope Improvements 
ECM 8 - Install Solar PV Systems 

1.4.1 

Oil #2: Sprague 
Account #: 
98667000 Meter#: 
N/A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 
ECM 6 - Pipe Insulation 
ECM 7 - Steam Traps Replacement 

1.4.2 

Pierre Van Cortlandt 
MS 
 

Electric: NYPA  
Account #: 
590917175010009 
Meter #: 7194319 A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 3 - Install Kitchen Hood Controllers 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 
ECM 8 - Install Solar PV Systems 

1.4.1 

Natural Gas: 
ConEdison 
Account #: 
59091719110000 8 
Meter #: 3434356 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 2 – Install Boiler Burner Controllers 
ECM 3 - Install Kitchen Hood Controllers 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 
ECM 6 - Pipe Insulation 
ECM 7 - Steam Traps Replacement 

1.4.2 

Carrie E. Tompkins 
ES Campus 

Electric: NYPA  
Account #:     
590917180000003  
Meter #: 7086455 A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade  
ECM 4 - Building Management System 
Upgrades  
ECM 5 - Building Envelope Improvements 
ECM 8 - Install Solar PV Systems 

1.4.1 

Natural Gas: 
ConEdison 
Account #:      
590917 191300004 
Meter #: 35090906 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 
ECM 6 - Pipe Insulation 

1.4.2 

Natural Gas: 
ConEdison 
Account #:      
590917191200006 
Meter #: 3512499 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 

1.4.2 
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ECM 6 - Pipe Insulation 
Transportation 
Building 

Electric: NYPA  
Account #: 
590917180100001 
Meter #: 7087122 A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 

1.4.1 

Propane: Paraco 
Account #: 93696H 
Meter #: N/A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade 
ECM 4 - Building Management System 
Upgrades 
ECM 5 - Building Envelope Improvements 

1.4.2 

Administration 
Building 

Electric fed from 
Carrie E. Tompkins 
ES Campus 
Account #:     
590917180000003  
Meter #: 7086455 A 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade  
ECM 4 - Building Management System 
Upgrades  
ECM 5 - Building Envelope Improvements 

1.4.1 

Natural Gas fed from 
Carrie E. Tompkins 
ES Campus 
Natural Gas: 
ConEdison 
Account #:      
590917191200006 
Meter #: 3512499 

ECM 1 – LED Lighting and Lighting 
Controls Upgrade  
ECM 4 - Building Management System 
Upgrades  
ECM 5 - Building Envelope Improvements 

1.4.2 

 
B.1.1.1 General Descriptions – The following are general descriptions of one or more approaches to providing 
guarantee analysis services.  The specific details of the M&V Services relating to the Retrofit as set forth in this 
Support Services Agreement take precedence over these descriptions. 
 
Option A—Retrofit Isolation with Key Parameter Measurement 
This option is based on a combination of measured and estimated factors when variations in factors are not expected. 
Measurements are spot or short-term and are taken at the component or system level, both in the baseline and post-
installation cases. Measurements should include the key performance parameter(s) which define the energy use of the 
ECM. Estimated factors are supported by historical or manufacturer’s data. Savings are determined by means of 
engineering calculations of baseline and post-installation energy use based on measured and estimated values. Savings 
are calculated using direct measurements and estimated values, engineering calculations and/or component or system 
models often developed through regression analysis. Adjustments to models are not typically required. 
 
Option B—Retrofit Isolation with All Parameter Measurement 
This option is based on periodic or continuous measurements of energy use taken at the component or system level 
when variations in factors are expected.  Energy or proxies of energy use are measured continuously. Periodic spot or 
short-term measurements may suffice when variations in factors are not expected.  Savings are determined from 
analysis of baseline and reporting period energy use or proxies of energy use.  Savings are calculated using direct 
measurements, engineering calculations, and/or component or system models often developed through regression 
analysis.  Adjustments to models may be required. 
 
Option C – Utility Data Analysis 
This option is based on long-term, continuous, whole-building utility meter, facility level, or sub-meter energy (or 
water) data.  Savings are determined from analysis of baseline and reporting period energy data.  Typically, regression 
analysis is conducted to correlate with and adjust energy use to independent variables such as weather, but simple 
comparisons may also be used.  Savings calculations use regression analysis of utility meter data to account for factors 
that drive energy use. Adjustments to models are typically required. 
 
Option D—Calibrated Computer Simulation 
Computer simulation software is used to model energy performance of a whole-facility (or sub-facility).  Models must 
be calibrated with actual hourly or monthly billing data from the facility.  Implementation of simulation modeling 
requires engineering expertise.  Inputs to the model include facility characteristics; performance specifications of new 
and existing equipment or systems; engineering estimates, spot-, short-term, or long-term measurements of system 
components; and long-term whole-building utility meter data.  After the model has been calibrated, savings are 
determined by comparing a simulation of the baseline with either a simulation of the performance period or actual 
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utility data.  Savings calculations are done based on computer simulation model (such as eQUEST) calibrated with 
whole-building or end-use metered data or both. Adjustments to models are required. 
 
B.1.2 Coverage – The M&V Services includes all labor, travel, and expenses to perform the services and frequency 
described in Section B.1.3.  In general, and subject to details of the M&V Plan, Honeywell will provide a single (1) 
reporting submission of the determination of the amount of Cost Avoidance for each Guarantee Year.  Services not 
explicitly described in Section B.1.3, including Customer Guarantee Responsibilities, are not included. 
 
B.1.3 M&V Plan:  In general, the M&V Services: 

(a) are required to be performed for the entire Guarantee Term; 
(b) may employ one or more of Options A, B, C or D; and 
(c) include delivering a report on an annual basis, for either the entire Guarantee Term, or for a shorter M&V reporting 

term. 
 
The details of the M&V Services are set forth in the M&V Plan, as described in detail in Exhibit D-7, which takes 
precedence over the general description in this Section B.1.3. 
 
B.1.4 M&V Offerings – In coordination with Section B.1.1, HONEYWELL will perform the Measurement & 
Verification (M&V) offerings checked below:   
 

 B.1.4.1 Retrofit Isolation Energy Audit for Option A Verified ECMs  –  HONEYWELL will provide 
Option A energy guarantee auditing services as detailed in Attachment D, and Exhibits to Attachment D for specific 
Energy Conservation Measures (ECMs) identified in Attachment D and/or Exhibits to Attachment D as using Option 
A methodologies for Measurement and Verification.  HONEYWELL will provide this one-time determination of the 
quantity of energy avoidance of the CUSTOMER’S facility for the First Guarantee Year only.    Option A methods 
will be applied on an ECM specific basis (i.e., isolated to the retrofit) and Energy Cost Avoidance for a Guarantee 
Year will be quantified and summarized on an ECM basis.  After the ECM's potential-to-save has been verified 
(Section B.1.3) HONEYWELL shall either stipulate the quantity of cost avoidance or determine the cost avoidance 
from engineering calculations and measurement of specific variables as described in Section D.1.1.1.  Utility bill 
auditing (Option C) and reconciliation of Option A results to utility meter bill data is not included.  The Option A 
retrofit isolation method was selected by the CUSTOMER to provide an economical reconciliation method and to 
minimize the interactive effects on the determination of cost avoidance due to changes to the site or facilities from the 
baseline conditions. 
 
 
HONEYWELL will provide a single (1) reporting submission of the determination of energy avoidance for the First 
Guarantee Year. The Energy Avoidance quantified in the First Guarantee Year will be stipulated as the annual Energy 
Avoidance for each Guarantee Year of the remaining contract term.  Reporting of Cost Avoidance will occur each 
year of the term and the monetization of Cost Avoidance will be determined as described in Section D.1.1.1. 
 
Work Coverage:  Utility Meters listed in Section B.1.1 designated as Option A   
 
Term Coverage:  Year 1 Monitoring; Year 2 to End of Term stipulated based on Year 1 Results  
 
Option A Audit Report section will be submitted:        1-Time Only   Quarterly 
 

  Semi-Annually   Annually 
 

 B.1.4.2 Utility Bill Energy Audit for Option C verified ECMs  – HONEYWELL will provide Option C 
energy guarantee auditing services as detailed in Attachment D and Exhibits to Attachment D for specific Energy 
Conservation Measures (ECMs) identified in Attachment D and/or Exhibits to Attachment D as using Option C 
methodologies for Measurement and Verification to quantify the derived Energy Cost Avoidance of the 
CUSTOMER’s facility.   Under Option C services, HONEYWELL will analyze CUSTOMER’S energy use and costs 
against an “established baseline” described in Attachment D and Exhibits to Attachment D.  HONEYWELL will use 
energy auditing software to track monthly facility costs, energy consumption, and Energy Cost Avoidance and to 
quantify and report on changes in energy usage due to changes in billing periods and weather.   HONEYWELL will 
adjust the baseline for changes in energy usage due to changes in variables including, but not limited to billing periods, 
weather, production, occupancy, building load, conditioned building area, equipment operation, and scheduling 
methodologies etc. as defined in Attachment D and Exhibits to Attachment D.  These routine and non-routine baseline 
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adjustments will be calculated using industry-standard engineering calculations.   Reporting of Cost Avoidance will 
occur each year of the term and the monetization of Cost Avoidance will be determined as described in Section D.1.1.1. 
 
 
Work Coverage: Fuel Savings Only for All Applicable ECMs per table in B.1.1   
 
Term Coverage: Year 1 to End of Term   
 
Option C Audit Report section will be submitted:        1-Time Only   Quarterly 
 

  Semi-Annually   Annually 
 
B.2. Additional Support Services: NONE 
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PART C.  GUARANTEE TERMS 
 
C.1. Definitions 

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

“Annual Scheduled Savings” means for any applicable Guarantee Year, the amount set forth in the Schedule of 
Guaranteed Savings in Section D.1. 
 
“Baseline” or “Base Year” is the description that defines the Baseline Usage unit costs and facilities, systems, or 
equipment operations and characteristics, and environmental conditions that are to be used as the benchmark for 
determining Cost Avoidance.  It may not always be one contiguous element of time and may be different from a 365-
day annual period. 
 
“Baseline Period” is the period of time (specified in Part D) coordinated with the Baseline Usage, including for the 
purpose of utility bill analysis, to allow the comparison of a Guarantee Year against a Baseline.  The Baseline Period 
may not always be one contiguous element of time and may be different from a 365-day annual period.  Baseline 
information from non-contiguous elements of time may be normalized and assigned to a specified Baseline Period. 
 
“Baseline,” “Baseline Usage” or “Baseline Demand” is the calculated or measured Energy usage (demand) by 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 surveys, inspections, and/or 
metering at the site. 
 
“Construction Period” is the time period between the start of the project installation and the date of Final Project 
Acceptance. 
 
“Cost Avoidance” means the difference between the actual cost incurred during a selected time period versus what 
the cost would have been had the ECM not been implemented, including without limitation avoided, defrayed, or 
reallocated costs.   
 
“Customer Guarantee Practices” are those practices identified herein, intended to achieve Cost Avoidance or 
necessary to the analysis thereof, as set forth in Section C.4. 
 
“Energy” means utilities and may include electricity and fuels to operate HVAC equipment, facility mechanical and 
lighting systems, and energy management systems, and water and sewer usage, and secondary utilities such as district 
steam or compressed air as applicable. 
 
“Energy Costs” means the cost of Energy. 
 
“ECM” means an energy conservation measure, which is the installation of equipment or systems, or modification of 
equipment or systems as described in Attachment A, for the purpose of avoiding utility (energy, water, etc.) 
consumption and demand and costs and/or non-utility (O&M, operational) costs. 
 
“Excess Savings” means for any Guarantee Year, the amount, if any, by which the Cost Avoidance applicable to that 
Guarantee Year exceeds the Annual Scheduled Savings. 
 
“Facilities” shall mean those buildings, or any other facility, location or infrastructure, where Savings will be realized. 
 
“Financing Document” refers to that document, if any, executed between Customer and a third-party financing entity 
providing for payments from Customer to third-party financing entity. 
 
“Final Project Acceptance” refers to date of Customer signature of the Final Project Acceptance Certificate (see 
Attachment J) indicating Customer acceptance of the installation of all of the ECMs. 
 
“First Guarantee Year” is defined as the period beginning on the first (1st) day of the month following the date of 
Final Project Acceptance of the Work installed and ending on the day prior to the first (1st) anniversary thereof. 
 
“Guarantee Period” is defined as the period beginning on the first (1st) day of the First Guarantee Year and ending 
on the last day of the final Guarantee Year, also known as the “Measurement and Verification Phase”, 
“Measurement and Verification Period”, “Performance Period”, or “Performance Phase”. 
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“Guarantee Year” is defined as the First Guarantee Year and each of the successive twelve (12) month periods 
commencing on the anniversary of the commencement of the First Guarantee Year throughout the Guarantee Term.   
 
“Guaranteed Savings” is defined as the total scheduled amount of Cost Avoidance that Honeywell is guaranteeing, 
as set forth in Section D.1 of Part D. 
 
“Guarantee Term” shall have the meaning as defined in Section C.2.1 hereof, also referred to as “Term.” 
 
“M&V” means measurement and verification. 
 
“M&V Systems and Equipment” as used in this Guarantee means the systems and equipment identified in 
Honeywell’s Scope of Work and M&V Services, including as set forth in Section C.4.1. 
 
“Material Change” is defined as any change in the following which reasonably could be expected to increase or 
decrease Energy or Operational Costs at a Facility by a value more than five percent (5%) of the Annual Scheduled 
Savings per utility meter or submeter, as applicable:  
 

(1) manner of use of the Facility by Client;  
(2) hours of operation of any equipment, building or energy system contained in the Facility;  
(3) occupancy of the Facility;  
(4) structure of the Facility;  
(5) types of equipment used in the Facility; or  
(6) conditions affecting energy use in the Facility. 
 
“Measurement and Verification Plan” or “M&V Plan” is defined as the plan providing details on how the 
Guaranteed Savings will be verified. 
 
“Operational Costs” commonly referred to as O&M 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 affected 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. 
 
“Potential-to-Save” or “Potential-to-Perform” by an ECM is satisfied when a measure is properly installed and has 
the potential to generate predicted levels of Cost Avoidance.  Verification of an ECM's "potential-to-save" is satisfied 
upon Customer's signing of a Certificate of Substantial Completion, as set forth in Attachment J, or its equivalent. 
 
“Retrofit” is the work provided by Honeywell as defined by the “ECMs.” 
 
“Retrofit Costs” are the sum of (i) the price for the Work; (ii) interest and other direct fees for financing required to 
be made by Customer pursuant to the Financing Document; and (iii) the payments required to be made by Customer 
for the M&V Services. 
 
“Retrofit Isolation Method”, “RIM”, “RIM Approach” or “Retrofit Isolation Method Approach” is an M&V 
approach that verifies the Guaranteed Savings using techniques that isolate the Energy use of the ECM and affected 
systems separate from the Energy use of the rest of the Facility.   This method is used to mitigate the interactive Energy 
effects of changes made to the Facility outside of Honeywell's control. 
 
 “Savings” is another term for Cost Avoidance. 
 
“Total Guarantee Year Savings” is defined as the summation of Cost Avoidance realized by Facilities in each 
Guarantee Year as a result of the Retrofit, and Support Services provided by Honeywell, as well as Excess Savings, 
if any, carried forward from previous years. 
 
C.2. Term and Termination 

C.2.1 Guarantee Term.  The Guarantee Term shall commence on the first (1st) day of the month following the 
date of Final Project Acceptance of the Work installed pursuant to this Agreement, and shall terminate at the end of 
the Support Services Term (as defined at the beginning of this Attachment D), unless terminated earlier as provided 
for herein. 
 
C.2.2 Guarantee Termination.  Customer shall continue to contract with Honeywell for the M&V Services set 
forth in this Support Services Agreement for the entire Guarantee Term.  Should this Support Services Agreement, 
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or other existing agreements for the M&V Systems and Equipment not covered in this Support Services Agreement, 
be terminated in whole or in part for any reason, the Guarantee Term shall also terminate on the same date.  The 
Guaranteed Savings for a Guarantee Year in which such termination becomes effective shall be prorated as of the 
effective date of such termination, with a reasonable adjustment for seasonal fluctuations in Energy Costs and 
Operational Costs, and the Guaranteed Savings for all subsequent Guarantee Years shall be null and void.  M&V 
Services are conducted throughout the Guarantee Year and in the event Customer terminates during the year, 
Customer shall pay Honeywell the annual price for services prorated to the date of Honeywell’s receipt of 
Customer’s notice of termination. 
 
C.3. Savings Guarantee 

Guaranteed Savings Calculations Details 
 
C.3.1 Guarantee of Savings.  Honeywell guarantees to Customer that the identified Facilities will realize the total 
Guaranteed Savings through the combined value of all ECMs over the Guarantee Term, as defined herein. 
 
C.3.1.1  Additional Savings Before Final Project Acceptance.  All Cost Avoidance realized by Customer that result 
from activities undertaken by Honeywell prior to Final Project Acceptance, excluding any utility rebates or other 
incentives earned as a direct result of the installed ECMs or Support Services provided by Honeywell, will be applied 
toward the Guaranteed Savings for the First Guarantee Year. 
 
C.3.1.2 Additional Savings After Final Project Acceptance.  Additional Cost Avoidance, excluding any utility 
rebates or other incentives, that can be demonstrated, or earned, as a result of Honeywell’s efforts that result in no 
additional costs to Customer beyond the costs identified in this Agreement will be included in the M&V Report (as 
defined in Section C.3.2 below) for the applicable Guarantee Year(s). 
 
C.3.1.3 Satisfaction of Guarantee.  The Guaranteed Savings in each Guarantee Year are considered satisfied if the 
Total Guarantee Year Savings for such Guarantee Year equals or exceeds the Annual Scheduled Guaranteed Savings 
which are identified in Section 1 of Part D. 
 
C.3.1.4 Excess Savings.  Excess Savings shall be carried forward and applied to any future Guarantee Year(s). 
 
C.3.1.5 Savings Shortfalls.  In the event that the Total Guarantee Year Savings in any Guarantee Year is less than 
the Annual Scheduled Savings, after giving credit for any Excess Savings carried forward from the previous Guarantee 
Years pursuant to Section C.3.1.4, Honeywell shall compensate Customer the amount of any such shortfall, in such 
form as agreed to by the parties, limited by the total value of the Guaranteed Savings, within sixty (60) days of 
Customer’s acceptance of the M&V Report.  Resulting compensation shall be Honeywell’s sole liability for any 
shortfall in the Guaranteed Savings.  In case of a shortfall, Honeywell reserves the right, subject to Customer approval, 
which shall not be unreasonably withheld, to implement additional operational improvements or conservation 
measures, at no cost to Customer, that will generate additional savings in future years of the Guarantee Term, and 
Honeywell has the option of extending its M&V Services to verify successful performance. 
 
C.3.1.6 Aggregation of Savings.  The parties mutually agree that the Guaranteed Savings for this Agreement and 
the Guaranteed Savings for all previous active projects with guaranteed savings for this Customer shall be combined 
each year until the end of the original guarantee term for each project.  Throughout the duration of the term for each 
specific phase the total savings will be utilized as an aggregate in satisfying the sum of the respective guarantees. 
 
Guaranteed Savings Reconciliation Process 
 
C.3.2 Guaranteed Savings Reconciliation Documentation.  As part of the M&V Services, and as set forth in the 
M&V Plan, Honeywell will provide Customer with a Guaranteed Savings reconciliation report (“M&V Report”) 
within ninety (90) days after receipt of the information Customer is to provide as part of the Customer Guarantee 
Practices that is reasonably necessary to the preparation of the M&V Report.  Data and calculations utilized by 
Honeywell in the preparation of its M&V Report will be made available to Customer, along with such explanations 
and clarifications as Customer may reasonably request. 
 
C.3.2.1 Acceptance of M&V Report.  Customer will have forty-five (45) days to review the M&V Report and 
provide written notice to Honeywell of non-acceptance of the Guaranteed Savings for that Guarantee Year.  Failure 
to provide written notice within forty-five (45) days of the receipt of the M&V Report will deem it accepted by 
Customer.   
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C.3.2.2 Guaranteed Savings Reconciliation.  Guaranteed Savings will be determined in accordance with the 
methodology(s), operating parameters, formulas, and constants as described in this Attachment D and the exhibits, 
using the M&V Services as defined herein, and/or additional methodologies defined by Honeywell that may be 
negotiated with Customer at any time.  Upon contract execution, Customer agrees to and accepts the standard 
methods that Honeywell uses to conduct M&V Services, including, but not limited to, RIM and Option C Utility 
Data Analysis (see Part C for RIM and Option C definitions as further detailed in the Measurement and Verification 
Plan in this Attachment D and the exhibits), as well as cost avoidance calculations, as inferenced by, referenced by 
or included  in the energy calculations developed by Honeywell and attached hereto as an Exhibit  D-5 Engineered 
Cost Avoidance Calculations.  
 
C.3.2.3 Base Year Adjustments.  The Baseline shall be adjusted to reflect: 

(a) changes in occupied square footage; 
(b) changes in energy-consuming equipment, including any repairs or improvements made to the equipment as part 

of this Agreement; 
(c) changes in the Facilities; 
(d) changes in Customer Guarantee Practices adversely affecting energy consumption and/or demonstrated 

operational changes; 
(e) changes in weather between the Baseline Period and the Guarantee Year; and 
(f) documented or otherwise conclusively established metering errors for the Baseline Period and/or any Guarantee 

Year adversely affecting Energy usage measurement. 
 
C.3.2.4 Other Potential Guarantee Adjustments.  Honeywell’s Guaranteed Savings obligations under this 
Agreement are contingent upon: 

(a) Customer following each of the Customer Guarantee Practices set forth herein; 
(b) no alterations or additions being made by Customer to any of the M&V Systems and Equipment without prior 

notice to and agreement by Honeywell;  
(c) The absence of any event Customer is to report under Section C.4.5; and 
(d) Honeywell’s ability to render services not being impaired by circumstances beyond its control. 
 
To the extent Customer defaults in or fails to perform fully any of its obligations under the Agreement, including 
without limitation any of the Customer Guarantee Practices, or the occurrence of any event Customer is to report 
under Section C.4.5, Honeywell may adjust its Guaranteed Savings by any increase or decrease in energy consumption 
and demand resulting from the unreported Material Change in accord with C.3.2.5 and C.3.2.6; provided, however, 
that no adjustment hereunder shall be effective unless Honeywell has first provided Customer with written notice of 
Customer’s default(s) or failure(s) to perform and Customer has failed to cure its default(s) or failure(s) to perform 
within thirty (30) days after the date of such notice. 
 
In addition, if for any reason any Facility and/or utility meter covered under this Agreement is materially unoccupied, 
closed, or discontinued, the Savings will be deemed realized for such Facility or meter, and the Guaranteed Savings 
will be adjusted accordingly.  Honeywell will provide written notice of such adjustment to the Customer. 
 
C.3.2.5 Adjustments for Material Changes.  In the event of any increase or decrease in energy consumption and 
demand for any month resulting from a reported Material Change (see Section C.4.5.1) or unreported Material Change 
(see Section C.3.2.6), the amount of that increase shall be subtracted from, or that decrease shall be added to, the total 
energy consumption and demand for that month prior to the calculation of energy savings.  If a reported or unreported 
Material Change affected energy consumption and demand in the same calendar month in the preceding year, the next 
preceding contract year where a Material Change has not occurred will be used to compute the value of the Material 
Change and the energy savings for the current month. 
 
C.3.2.6 Unreported Material Changes. In the absence of any Material Change in the Facilities or in their operations 
reported by Customer under Section C.4.5.1 below, energy consumption and demand should not change from year to 
year.  Therefore, if energy consumption and demand per utility meter or submeter for any month increases by five 
percent (5%) or more of the Annual Scheduled Savings per meter from the Energy consumption and demand for the 
same month of the preceding year, after adjustment for changes to climactic conditions, then such increase shall be 
deemed to have resulted from a Material Change, except where such increase is due to equipment malfunction, faulty 
repair or other acts of negligence by Honeywell.  
 
C.3.2.7 Guarantee Based on Agreement Only.   Customer’s request for proposal or qualifications, Honeywell’s 
proposal and any other documents submitted by Honeywell to the Customer prior to negotiation of this Agreement 
are expressly excluded from and are not a part of this Agreement.  The parties agree that although the Honeywell 
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proposal may have contained scope items, guaranteed savings and M&V options other than those stated in the 
Agreement, the final scope of work, Schedule of Guaranteed Savings, and M&V Plan were developed jointly by the 
parties through negotiation.  The Customer has chosen to purchase the scope of work set forth in Attachment A.  The 
Customer accepts the Guaranteed Savings and agrees to the M&V Plan set forth herein. 
 
C.4 Customer Guarantee Practices 

C.4.1 Equipment Subject to these Provisions.  M&V Systems and Equipment affecting the Guaranteed Savings 
include: 

(a) equipment provided as per Attachment A – Scope of Work; 
(b) modifications made to existing equipment as outlined in Attachment A – Scope of Work; 
(c) existing or new equipment not provided or modified under this Agreement, but materially affected by the work 

provided per Attachment A – Scope of Work and consuming energy or water via utility meters covered by the 
Agreement.   

 
C.4.2 Hours and Practices.  To achieve the Savings, Honeywell and Customer agree upon the Guaranteed Period 
operating parameters described in Exhibit(s) D-2.  The Customer agrees to operate, or cause to effect the operation of, 
the M&V Systems and Equipment in such manner that is in accordance with these Guaranteed Period operating 
parameters. 
 
C.4.3 Customer Maintenance and Replacement Responsibilities.  During the term of this Support Services 
Agreement, for all equipment affecting the Guaranteed Savings, the Customer shall perform on-going maintenance 
and accomplish component replacement and equipment repairs in accordance with manufacturer’s standards and 
practices and take all reasonable measures to insure the equipment is operating at full efficiency.  Component 
replacement and equipment repairs must be accomplished in a timely fashion.  Additionally, Customer shall insure 
such equipment is operated at all times in accordance with applicable manufacturer’s specifications, Honeywell 
specifications, and the requirements contained herein.  For all non-Honeywell maintenance actions, Customer shall 
document and make available to Honeywell maintenance dates and tasks accomplished, the start date and duration of 
all deficient equipment operation and the subsequent corrective action and/or repair dates.  Customer shall replace any 
vandalized or any failed equipment or component no longer warranted by Honeywell or the manufacturer, with 
equipment or components of equal or greater efficiency value than installed by Honeywell, for the full Guarantee 
Term.  Customer shall be responsible to investigate and correct any reported deficiencies not covered under this 
Support Services Agreement. 
 
 Customer is responsible for completing a comprehensive steam trap survey on all facilities with Option C 
steam trap guarantee. The results of the steam trap survey will be furnished to Honeywell one month prior to annual 
guarantee anniversary date. Baseline adjustments will be applied as needed based upon each year’s failure rate. If such 
reports are not provided, Honeywell reserves the right to model a steam trap degradation of up to 15% compounded 
annually for baseline adjustment purposes.   
  
 Customer is also responsible for annual combustion efficiency testing the results of which will be forwarded 
to Honeywell one month prior to annual guarantee anniversary date. 
 
C.4.4 Facility Operational Changes.  Except in the case of emergencies, Customer agrees it will not, without the 
consent of an authorized representative of Honeywell: 

(a) make any significant deviations from the applicable Customer Guarantee Practices; 
(b) put any system or item of equipment in a permanent "on" position, if the same would constitute a deviation from 

the applicable Customer Guarantee Practices; or 
(c) assume manual control of any energy management system or item of equipment, if the same would constitute a 

deviation from the applicable Customer Guarantee Practices. 
 
C.4.5 Customer Reporting Responsibilities.  Customer shall report to Honeywell in writing within fifteen (15) 
days of the following changes or events: 

(a) any additional energy source or change in existing energy source or supplier that the Customer may negotiate 
during the term of this Guarantee and/or, 

(b) any material change in system or equipment status, including replacement of, addition to, or modification of 
existing energy and/or water consuming systems or equipment and/or,  

(c) any long term temporary (equal to or greater than 10 days) or permanent changes in operating schedules and/or,  
(d) any material changes in the payment schedule, such as due to refinancing or variable interest rate and/or, 
(e) for any reason any Facility and/or utility meter covered under this Agreement is materially unoccupied, closed, 
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or discontinued 
 
Customer shall promptly notify Honeywell of any other activities known to Customer which could adversely impact 
the ability to realize the Guaranteed Savings. 
 
C.4.5.1 Reported Material Changes.  Customer shall deliver to Honeywell a written notice describing and 
explaining all actual or proposed Material Changes (as defined below) in a Facility or in the operations in a Facility 
and their anticipated effect on Energy or Operational Costs. Said notice must be delivered to Honeywell no less than 
seven (7) days before any actual or proposed Material Change occurs.  
 
C.4.6  Customer Granted Access for Remote Diagnostics.  Customer shall allow Honeywell to perform 
remote diagnostics on all equipment associated with the Guaranteed Savings for operational compliance with the 
manufacturer’s specifications, and the requirements contained herein.  Customer is responsible for implementation 
and costs for remote Honeywell access through Customer's firewall(s) to the controllers and front-end computer(s) for 
one (1) remote user designated by Honeywell using one or more of the following processes: 

 TCP/IP Remote Access:  A dedicated static IP address, installation and on-going maintenance and 
subscription and licensing fees for access hardware and software and one (1) station license dedicated to the 
remote user, or 

 Phone Lines:  To be provided by customer for off-site monitoring, up to two (2) lines for each front end, as 
needed, one (1) line for each separate remote bus, as well as on-going maintenance of the lines. 

If remote access is interrupted, at any time during the Guarantee Term, Honeywell reserves the right to suspend any 
reporting requirements until remote access has been restored. 

 
C.4.7 Customer Provided Documentation.  It will be the responsibility of the Customer to provide to an 
individual designated by Honeywell on a minimum monthly basis (unless noted otherwise): 

(a) Verification that equipment installed to perform the ECMs has been properly maintained, including but limited 
to provision of maintenance records. 

(b) Current status of the buildings (i.e., occupancy level and use, hours of operation, etc.). 
(c) Records of customer-initiated changes in equipment setpoints, start/stop conditions, usage patterns. 
(d) Records of customer-initiated changes in operation of mechanical systems, which may impact the ECMs. 
(e) Records regarding addition or deletion of equipment or building structure, which may impact the ECMs or the 

building energy consumption. 
(f) Copies of monthly utility bills and utility summary data on a monthly basis, and fuel storage tank levels, including 

without limitation fuel oil and biomass levels, in each case within two (2) weeks following the Customer’s receipt 
thereof, and access to utility accounts through an authorization by the Customer to the Utility to allow the release 
of data to a Honeywell representative, together with access to relevant records relating to such utility costs. 

(g) Access to any maintenance records, drawings, control system trend data, or other data reasonably deemed 
necessary by Honeywell to perform the M&V Services. 

 
C.4.8 Customer Governmental Unit Reporting Responsibilities.  Customer is solely responsible for reports to 
be submitted to the Department of Commerce, Public Utilities/Services Commission, or any other governmental 
agency or governmental unit.  
 
C.4.9 Customer Rebate and Ratchet Reset Responsibilities.  It is understood that all energy rebates and/or 
refunds are the result of an agreement between Customer and the utility company.  Honeywell will assist the District 
in obtaining said rebates and/or refunds.  It is understood that said rebates and/or refunds are not included in the 
Guaranteed Savings.  The Customer is responsible for procuring a ratchet reset from the local utility company, as 
applicable. 
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PART D.  SCHEDULE OF GUARANTEED SAVINGS 
 
D.1.  Schedule of Guaranteed Savings 

The Guaranteed Savings over the Guaranteed Term is equal to or greater than $3,899,823.  The Guaranteed Savings 
and the Annual Scheduled Savings are set forth in the table below (such table, the “Schedule of Guaranteed 
Savings”): 
 

YEAR ENERGY OPERATIONAL TOTAL 
1  $      177,433   $        11,438   $          188,871  
2  $      180,172   $        11,666   $          191,838  
3  $      182,958   $        11,900   $          194,858  
4  $      185,794   $        12,138   $          197,932  
5  $      188,679   $        12,380   $          201,060  
6  $      191,616   $        12,628   $          204,244  
7  $      194,604   $        12,881   $          207,484  
8  $      197,644   $        13,138   $          210,783  
9  $      200,739   $        13,401   $          214,140  
10  $      203,888   $        13,669   $          217,557  
11  $      207,093   $        13,942   $          221,035  
12  $      210,355   $        14,221   $          224,576  
13  $      213,674   $        14,506   $          228,180  
14  $      217,053   $        14,796   $          231,849  
15  $      220,491   $        15,092   $          235,583  
16  $      223,991   $        15,394   $          239,385  
17  $      227,553   $        15,701   $          243,255  
18  $      231,179   $        16,015   $          247,195  

TOTALS  $   3,654,917  $244,906 $3,899,823 
 
Provided however, that, notwithstanding the above, in no event shall the Guaranteed Savings exceed the total 
Construction and Installation Costs for the Work described in Attachment A plus Support Services costs plus financing 
costs for the Work described in Attachment A over the Guaranteed Term.  For sake of clarity, actual or pro forma 
budget neutral or positive cash flows are not guaranteed. 
 
D.1.1 Energy Savings.  The first year amount of Savings for Energy Costs is the sum of the below listed ECMs.  
Actual Savings may be lower than as set forth in the Schedule of Guaranteed Savings because of an absolute increase 
in Energy use due to the implementation of measures to increase environmental comfort as directed by the Customer, 
and other baseline adjustments (see Section D.2).  The Guaranteed Savings are less than the projected Savings, 
represented in Exhibit D-5.  Cost Avoidance is based on the Customer Guarantee Practices set forth in Section C.4. 
 

Att A 
No. [a] ECM Description Electric 

Year 1 
Nat Gas 
Year 1 

Propane 
Year 1 

Fuel Oil 
Year 1 

Water 
Year 1 

Total 
Year 1 

1 LED Lighting and 
Lighting Controls 
Upgrade  

 $64,069   $(1,171)  $(141)  $(1,442)  $-     $61,316  

2 Install Boiler Burner 
Controllers 

 $-     $2,815   $-     $-     $-     $2,815  

3 Install Kitchen Hood 
Controllers 

 $51   $952   $-     $-     $-     $1,003  

4 Building Management 
System Upgrades 

 $2,097   $30,164   $2,171   $20,890   $-     $55,323  

5 Building Envelope 
Improvements  

 $57   $3,521   $1,131   $3,250   $-     $7,958  

6 Install Pipe Insulation  $-     $6,496   $-     $2,111   $-     $8,607  
7 Steam Trap 

Replacement 
 $-     $3,266   $-     $8,171   $-     $11,438  

8 Install Solar PV 
Systems 

 $28,973   $-     $-     $-     $-     $28,973  

 Totals  $95,248   $46,044   $3,161   $32,980   $-     $177,433  
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  [a]  Att A:  Attachment A – Scope of Work.   
 
Customer agrees that the baseline for the unit cost of Energy will be adjusted each year of the Guarantee Term.  This 
annually adjusted value of Energy unit cost is stipulated as the new baseline in each succeeding year.  Customer agrees 
that Baseline adjustment is stipulated to be an escalation of 2% per year for the unit cost of electric utilities, 2% per 
year for gas utilities, used in the determination of Cost Avoidance each year. 
 
D.1.1.1   Calculating Cost Avoidance 
(a) Customer agrees that the baseline for the unit cost of Utilities will be adjusted each year of the Guarantee Term 

to reflect a stipulated escalation of 2% per year for the unit cost of electric, natural gas, and fuel oil.  This annually 
adjusted value of Energy unit cost is stipulated as the new baseline in each succeeding year and may be used in 
the determination of Cost Avoidance each year in accordance with section D.1.1.1(b).   

 
(b) The calculation of Cost Avoidance is based upon the utility rate paid during the Guarantee Year, or the Baseline 

Period utility rate plus escalation (represented in Exhibit D-3 Contractual Baseline Conditions, Utility Use, Utility 
Unit Costs), whichever produces the highest Cost Avoidance and/or as defined below: 

  
(i) For option A, utility bills will not be used to evaluate the current year rate.  The only rate to be used for 
option A monetization is the baseline utility rate plus annual escalation (see paragraph D.1.1.1 (a)).   
 
(ii) Option A analysis for all ECMs will use $/kW and unblended $/kWh for electric to monetize demand and 
energy savings.  For buildings with thermal savings for ECM 1 Lighting (Heating Penalty) only, cost 
avoidance will be calculated using the baseline rate in Exhibit D-3 Contractual Baseline Conditions, Utility 
Use, Utility Unit Costs, escalated as indicated in section D.1.1. 

 
 (iii) Option C analysis utilizes Metrix™, an independent 3rd party industry-standard utility accounting and 
normalization software platform.  The energy and cost avoidance for Option C analysis using Metrix or 
otherwise is determined on a monthly basis.   Energy Avoidance is monetized by comparing the blended unit 
cost from each month’s utility bill with the baseline contractual rate, escalated per section D.1.1.1 (a), to 
determine the rate to use for calculation of monthly cost avoidance per section D.1.1.1 (b).   
 

(c)  Fuel Conversion:  Reserved.   
 
(d)  Cost Avoidance may also include, but is not limited to, savings from demand charges, power factor correction, 

taxes, ratchet charges, rate changes and other utility tariff charges that are reduced as a result of Honeywell 
involvement.   

 
(e)  In the event, the current Guarantee Year utility tariff  is significantly changed in structure from that which existed 

during the Baseline Period, including, but not limited to, the addition or deletion of measured or billed demand 
structures, Time of Use, Seasonal or Block & Tail billing structures, the Customer will not unreasonably withhold 
acceptance to abandon the new tariff (i.e., Current Rate) and will only use the baseline plus escalator as described 
in section D.1.1.1 (a).   

 
(f)  The constants and/or stipulated values defined in the Exhibits, or as defined herein, are mutually agreed to by the 
Customer to be reasonable and may be used in the determination of Cost Avoidance. 
 
D.1.1.2   Acceptance of Measurement & Verification Methods 
Upon contract execution, Customer accepts the standard methods that Honeywell uses to conduct Retrofit Isolation 
Method (RIM) and Option C Measurement & Verification (M&V), as well as cost avoidance calculations, as described 
herein and inferenced by or included in the energy calculations and regression models attached hereto.  Customer has 
the right and may to hire a consultant to review the calculations and comment before the contract is signed and the 
price accepted.  Any future use of a consultant to review M&V methods and work product is at Customer’s discretion 
and expense.  Customer agrees that any such consultant’s review shall be limited to the M&V methods as selected by 
the Customer prior to contract execution and as detailed and defined in this Agreement.   
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D.1.2 Operational Cost Savings.  The first-year amount of Savings for Operational Costs is the sum of the below 
listed ECMs.  The Savings are based on the Customer Guarantee Practices set forth in Section C.4.  The Operational 
Costs Savings described below and identified in Section D.1 are deemed satisfied upon execution of the Main 
Agreement.  The Customer acknowledges and agrees that, if it did not enter into this Agreement, it would have to take 
future steps to achieve the same ends as does the Work included in Attachment A, and that, in doing so, it would incur 
Operational Costs of at least the amount per year over the Guarantee Term as presented below and in the Schedule of 
Guaranteed Savings.  The Customer agrees that, by entering into this Agreement, it will avoid future Operational Costs 
in at least these amounts. 
 
Further, the Customer acknowledges that Operational Costs Savings categorized as capital cost avoidance are part of, 
or are causally connected to the Work specified in Attachment A (i.e., the ECMs being implemented), and are 
documented by industry standard engineering methodologies acceptable to the Customer.   
 
Customer agrees that the Baseline for the unit cost of Operational Costs will be adjusted each year of the Guarantee 
Term.  This annually adjusted value of operational unit costs is stipulated as the new baseline in each succeeding year.  
Customer agrees that the Baseline adjustment is stipulated to be an escalation of 2% per year for Operational Costs 
used in the determination of Operational Costs Savings each year. 
 
The Operational Costs Savings were identified, reviewed, and agreed to by a team of Customer’s representatives 
including Denise Cohen – Assistant Superintendent for Business, and Paul Gibbons – Director of Facilities.   
 

OSD
# Operational Savings Description (OSD) Att.  A 

Ref. 

Cost Avoidance 
Category 

(O&M, Capital, ) 

1st Year 
Cost 

Avoidance 
1 LED Lighting and Lighting Controls Upgrade 1 O&M $6,438 
2 Building Management System Upgrades 4 O&M $5,000 
   Total $11,438 

  [a] O&M:  operations and maintenance.   
 
D.2 Baseline Operations and Adjustments 

D.2.1 “Baseline Operating Parameters” are the Facility(ies) and system(s) operations measured and/or observed 
before commencement of the Work. Baseline Operating Parameters are stipulated in, and incorporated herein, as 
Exhibit D-1.  See Energy Savings Calculations, attached hereto and incorporated herein as Exhibit D-5 for further 
information regarding stipulated Baseline Operating Parameters. 
 
The data summarized will be used in the calculation of the Baseline energy consumption and/or demand and for 
calculating Baseline adjustments for changes in Facility operation that occur during the Guarantee Term.  Honeywell 
and Customer agree that the Baseline Operating Parameters specified in this section are representative of equipment 
operating characteristics during the Baseline Period specified in this Agreement.  The following data was collected 
with the assistance of Paul Gibbons. 
 
The Baseline Period is defined as 07/2018 to 06/2019. 
 
The Baseline consists of the Baseline conditions and Baseline Operating Parameters collected from the Baseline Period 
and modified by Baseline adjustments, as necessary, as defined herein and by the Exhibits.     
 
D.2.2 Pre-Retrofit Baseline Adjustments:  Reserved 
 
D.2.3 Post-Retrofit Baseline Adjustments:  Reserved 
 
D.3 Guarantee Term Operations 

D.3.1 “Guarantee Term Operating Parameters” are the Facility(ies) and system(s) operations as measured 
and/or observed after completion of Work.  The data summarized will be used in the calculation of the post-retrofit 
Energy consumption and/or demand.  Honeywell and Customer agree that the Guarantee Term Operating Parameters 
specified in this section are representative of equipment operating characteristics during the Guarantee Term specified 
in this Agreement.  And, further, that they are agreed to be reasonable and may be used in the calculation of the Cost 
Avoidance, as if the site is actually operating per the Guarantee Term Operating Parameters outlined in this section. 
 
Guarantee Term Operating Parameters are stipulated in <Guarantee Period Operating Parameters> attached hereto 
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and incorporated herein as Exhibit D-2. 
 
D.3.2 Operational Cost Avoidance:  The following parameters, methodologies, and/or calculations were used in 
determining the Operational Costs and/or Cost Avoidance due to the Retrofit and Support Services implementation 
and are agreed to be reasonable and may be used in the calculation of Savings. 
 
Operational Costs Savings methodology and/or calculation details are attached hereto and are incorporated herein as 
the exhibits outlined in the following table. 
 

OSD# Operational Savings Description Cost Avoidance Methodology Exhibit 

1 LED Lighting and Lighting Controls 
Upgrade 

The new LED lighting fixtures and retrofit kits being 
installed have a longer material life than the standard 
existing equipment.  This translates into a longer 
Mean Time Between Failures (MTBF) thus resulting 
in a longer timeframe between equipment 
replacement periods. 

D-6 

2 Building Management System 
Upgrades 

As a result of the elimination of the existing 
pneumatic systems and a full DDC upgrade, repair 
costs associated with the Building Management 
System will be eliminated. 

D-6 

The operational savings measures and which budget line items or invoice categories that are affected, are cross-
referenced in each Operational Costs Savings Detail in the Exhibits. 

  [a]  O&M:  operations and maintenance.   
 
D.4 Other Energy and Operational Savings Measures:  Reserved  
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ATTACHMENT E 
PAYMENT SCHEDULE 

 
 

1. The following payment schedule has been established for the Work: 
 
1.1 The payment schedule reflected below has been established for the Work.  Payment shall be made net thirty 
(30) days of the invoice date.  If issues surrounding lack of payment are not remedied within ten (10) business days, 
HONEYWELL may suspend all work until payment is made.   
 
Total payments are: $3,425,000 
 
Honeywell’s price is based upon the contract being signed and the financing being secured by October 31, 2021.  
Should any of these events be delayed beyond that date Honeywell reserves the right to adjust its price subject to 
Customer’s written approval and the Customer may terminate the Agreement if a change order cannot be mutually 
agreed upon for the new pricing or scope modification.  Any change to the contract price shall be documented by a 
change order signed by both parties. 
 
1.2 Progress Payments    
 

   Percentage Due  Amount Due 
Initial Payment upon Contract       
Signature and securing of Financing: 50% $1,712,500 
Monthly Progress Payments: 50% $1,712,500 
Total Payments:  $3,425,000     
 
The entire contract price less the initial payment will be billed monthly as a percentage complete by ECM using the 
approved Schedule of Values established through the NYSED review process.  HONEYWELL shall be paid the 
amount of each monthly progress payment due HONEYWELL less five percent (5%) retainage (no retainage shall 
be held on the initial payment).  Following the end of each month, during the construction period of the Project, 
HONEYWELL will provide to CUSTOMER an application for payment using an AIA Document G702 or 
equivalent form, together with a list in sufficient detail to reasonably identify the work performed, ECMs or portions 
thereof installed during that month, and all applicable payroll certifications in accordance with Article 8 of the NYS 
Labor Law.  Within thirty (30) days after the invoice has been approved by ECG and CUSTOMER, CUSTOMER 
shall pay or cause to be paid to HONEYWELL the undisputed amount due under such invoice.  If issues 
surrounding lack of payment of an undisputed amount are not remedied within ten (10) business days, 
HONEYWELL may suspend all Work until payment is made.  HONEYWELL shall invoice an ECM’s retainage 
amount after the date of the Substantial Completion Certificate for that particular ECM, and CUSTOMER shall pay 
or cause to be paid to HONEYWELL said amount within thirty (30) days after receipt of said invoice. 
 
ENGINEER OF RECORD.  The Customer has identified ECG Engineering, P.C., as the certified Engineer of 
Record (the “Engineer”) to provide architectural/engineering services in connection with the Work to be 
performed by Honeywell.  The fees and total compensation for such Architectural/Engineering Services shall be 
$224,065, which is included in the sum set forth in Section 1.1 above, and shall be paid by Honeywell to the 
Engineer in accordance with the following schedule: 
 

30% upon Customer signing contract with Honeywell 
              30% upon submittal of plans and specifications to NYSED 
              30% upon NYSED approval 
              10% upon final completion 

 
The above increments shall be paid by Honeywell to the Engineer within thirty (30) days of the stated milestone.  
Invoices that have not been paid within forty-five (45) days of receipt of such invoice shall be subject to interest at a 
rate of 18% per annum. 
 
2.  The following payment schedule has been established for Support Services: 
 
2.1  The first invoice will be issued upon completion of the Work and prior to commencement of Support Services 
and CUSTOMER shall pay or cause to be paid to HONEYWELL the price for the Services as specified in 
Attachment D.   
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ATTACHMENT J 
PROJECT ACCEPTANCE PROCEDURE 

 
 
As portions of the Project near completion, the Honeywell Project Manager will start the project close-out process.   
 
The following Exhibits and Tables are attached hereto and made a part of the Agreement: 

Exhibit J-1 Schedule of Substantial Completion Acceptance 
Exhibit J-2 Certificate of Substantial Completion  
Exhibit J-3 Final Project Acceptance Certificate 

 
A.1 Substantial Completion Procedure 
 
The Honeywell Project Manager shall use the Scope-of-Work (SOW) listed in Attachment A as the basis for the close-
out process and shall demonstrate to the Customer’s Representative that each separate item of the SOW is substantially 
complete.  The sign off process will be by portion of the Scope of Work, by building/site/Equipment Unit or by 
individual Energy Conservation Measure (ECM) as listed in Exhibit J-1 below.  After each portion of the Scope of 
Work has been demonstrated and a “Punch List” detailing minor deficiencies, if any, is generated, the Customer’s 
Representative shall execute the Exhibit J-2 Certificate of Substantial Completion (CSC) to acknowledge substantial 
completion and Honeywell will complete the “Punch List” within two weeks. Exhibit J-1 based on the Customer’s 
signature dates will track the progress towards Final Project Acceptance. Warranty shall start in accordance with the 
terms of the Agreement. 
 

Exhibit J-1 
 

SCHEDULE OF SUBSTANTIAL COMPLETION 
 

Schedule of Substantial Completion:  The acceptance process will be performed according to the following schedule. 
 

Schedule of Certificates of Substantial Completion (CSC) 

Scope of Work Segmentation CSC Acceptance 
By: 

Punchlist Acceptance By: 

ECM 1:  LED Lighting and Lighting Controls Upgrade    
ECM 2:  Install Boiler Burner Controllers    
ECM 3:  Install Kitchen Hood Controller    
ECM 4:  Building Management System Upgrades   
ECM 5:  Building Envelope Improvements   
ECM 6:  Pipe Insulation   
ECM 7:  Steam Trap Replacement   
ECM 8:  Install Solar PV Systems   

 
 
A.2 Final Project Acceptance Procedure 
 
Once Exhibit J-1 and all punch lists are complete the Honeywell Project Manager and Customer shall use Exhibit J-3 
to signify Final Project Acceptance. 
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Exhibit J-2 
 

CERTIFICATE OF SUBSTANTIAL COMPLETION 
 
 
Project Name:           
 
 
 
Building/Site/Equipment Unit or individual Energy Conservation Measure (ECM):    
 
To:  Honeywell International Inc. 
 
Reference is made to the above listed Project and the Agreement between the undersigned and Honeywell International 
Inc. (signed by Honeywell International Inc. on _____________) and to the Scope of Work as defined in Attachment 
A to the Agreement.  In connection therewith, we confirm to you the following: 
 

1. The Building/Site/Equipment Unit or individual Energy Conservation Measure (ECM) referenced above 
and also listed in Attachment A of the Agreement has been demonstrated to the satisfaction of the 
Customer’s Representative as being substantially complete. 

2.  The Punch List [circle which applies]: 
(a) has been developed by the parties and delivered to Honeywell and the deficiencies noted therein 

will be corrected within 2 weeks of the date hereon; or 
(b) has not been developed by the parties and delivered to Honeywell but will be developed and 

delivered on or before __________, 202_ after which the deficiencies noted therein will be corrected 
within 2 weeks of the date thereon.   

3. Subject to the completion of the deficiencies identified in the Punch List, all of the Work has been 
delivered to and received by the undersigned and that said Work has been examined and /or tested and 
is in good operating order and condition and is in all respects satisfactory to the undersigned and as 
represented, and that said Work has been accepted by the undersigned and complies with all terms of the 
Agreement.  Consequently, you are hereby authorized to invoice for payment of retainage, as defined in 
Attachment E, Payment Schedule. 

 
4. Warranty shall start in accordance with the terms of the Agreement. 
 
5.  If Customer will be self-performing maintenance on equipment associated with this ECM, then as of the 

date of Customer signature the Customer is responsible for maintenance. 
 
6.  If Honeywell will be performing maintenance on equipment associated with this ECM, then Honeywell will start 

the Support Services Agreement on the Support Services Effective Date as defined in accordance with Attachment 
D. 

 
 
Customer Name:   
 
By:             
 (Authorized Signature)   (Authorized Signature) 
 
             
 (Printed Name and Title)    (Printed Name and Title)  
 
             
 (Date)  (Date) 
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Exhibit J-3 
 

FINAL PROJECT ACCEPTANCE CERTIFICATE 
 
 
Project Name:           
 
 
 
Scope-of-Work (SOW):     
 
To:  Honeywell International Inc. 
 
Reference is made to the above listed Project and the Agreement between the undersigned and Honeywell International 
Inc. (signed by Honeywell International Inc. on _____________, 2021) and to the Scope of Work as defined in 
Attachment A to the Agreement.  In connection therewith, we confirm to you the following: 

1. The entirety of the Scope of Work (SOW) referenced above and set forth in Attachment A of the Agreement has 
been demonstrated to the satisfaction of the Customer’s Representative as being accepted as is evidenced by 
Customer’s signature on Certificates of Substantial Completion for the entirety of the Work. 

2. The Punch List(s) has been completed. 

3. You are hereby authorized to invoice for Final Payment, as defined in Attachment E, Payment Schedule. 
 
4. The date of Customer’s signature below shall be known as the date of Final Project Acceptance.   
 
Customer Name: 
 
 
By:   
 (Authorized Signature) 
 
   
 (Printed Name and Title)  
 
   
 (Date)  
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CROTON-HARMON UFSD, NY 

EXHIBIT D-1 & D-2 
BASELINE OPERATING PARAMETERS & GUARANTEE PERIOD OPERATING 

PARAMETERS 
 

Croton-Harmon UFSD, NY  
Exhibit D-1 & D-2 – Baseline Operating Parameters & Guarantee Period Operating Parameters                  Page 1 of 5 
 

Croton Harmon High School 
The existing HVAC system operating schedule is generally from 12:00am to 12:00am Sunday through Saturday.  During 
the guarantee period, the HVAC system operating schedule shall be 6:00am to 6:00pm Monday through Friday, with 
unoccupied operation during all other hours. 
 
The existing occupied heating setpoints range from 70°F - 73°F and the unoccupied heating setpoints range from is 55°F- 
72°F.  During the guarantee period, the occupied heating setpoint shall be an average of 70°F and the unoccupied heating 
setpoint shall be 55°F.  
 
The existing Cooling setpoints are estimated at 74°F occupied and 85°F unoccupied.  During the guarantee period, the 
occupied cooling setpoint shall be 74°F and the unoccupied cooling setpoint shall be 85°F. 
 
Existing schedules and setpoints are based on detailed review of Building Management Systems/thermostats, interviews 
with staff, and temperature data logging results. 
 
Proposed schedules are based on information provided by the Facilities Department. 
 

WEEKDAY WEEKEND 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 

12:00am 6:00am 12:00am Unoccupied 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

12:00am 6:00pm 12:00am Unoccupied 

 
HEATING COOLING 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

70°F - 73°F 70°F 74°F 74°F 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

55°F - 72°F 55°F 85°F 85°F 

 
Notes: 
1) All HVAC system run times allow for a minimum of one (1) hour warm up period prior to occupant arrival. 
2) Evening and weekend events in isolated areas (i.e. gymnasiums, cafeterias, auditoriums, classrooms etc.) shall be 

separately scheduled for occupancy wherever possible to prevent having to set the entire building into occupied 
mode. 

3) Guaranteed contractual savings are based on the proposed schedules and setpoints listed in the tables above, subject 
to setpoints in compliance with note 2. 
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Pierre Van Cortlandt Middle School 
The existing HVAC system operating schedule is generally from 12:00am to 12:00am Sunday through Saturday.  During 
the guarantee period, the HVAC system operating schedule shall be 6:00am to 6:00pm Monday through Friday, with 
unoccupied operation during all other hours. 
 
The existing occupied heating setpoints range from 70°F - 73°F and the unoccupied heating setpoints range from is 55°F- 
72°F.  During the guarantee period, the occupied heating setpoint shall be an average of 70°F and the unoccupied heating 
setpoint shall be 55°F.  
 
The existing Cooling setpoints are estimated at 74°F occupied and 85°F unoccupied.  During the guarantee period, the 
occupied cooling setpoint shall be 74°F and the unoccupied cooling setpoint shall be 85°F. 
 
Existing schedules and setpoints are based on detailed review of Building Management Systems/thermostats, interviews 
with staff, and temperature data logging results. 
 
Proposed schedules are based on information provided by the Facilities Department. 
 

WEEKDAY WEEKEND 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 

12:00am 6:00am 12:00am Unoccupied 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

12:00am 6:00pm 12:00am Unoccupied 

 
HEATING COOLING 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

70°F - 73°F 70°F 74°F 74°F 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

55°F - 72°F 55°F 85°F 85°F 

 
Notes: 
1) All HVAC system run times allow for a minimum of one (1) hour warm up period prior to occupant arrival. 
2) Evening and weekend events in isolated areas (i.e. gymnasiums, cafeterias, auditoriums, classrooms etc.) shall be 

separately scheduled for occupancy wherever possible to prevent having to set the entire building into occupied 
mode. 

3) Guaranteed contractual savings are based on the proposed schedules and setpoints listed in the tables above, subject 
to setpoints in compliance with note 2. 
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Carrie E. Tompkins ES Campus  
The existing HVAC system operating schedule is generally from 4:30am to 12:00am Monday through Friday with 
unoccupied operation during all other hours.  During the guarantee period, the HVAC system operating schedule shall be 
6:00am to 6:00pm Monday through Friday, with unoccupied operation during all other hours. 
 
The existing occupied heating setpoints range from 70°F - 73°F and the unoccupied heating setpoints range from is 55°F- 
72°F.  During the guarantee period, the occupied heating setpoint shall be an average of 70°F and the unoccupied heating 
setpoint shall be 55°F.  
 
The existing Cooling setpoints are estimated at 74°F occupied and 85°F unoccupied.  During the guarantee period, the 
occupied cooling setpoint shall be 74°F and the unoccupied cooling setpoint shall be 85°F. 
 
Existing schedules and setpoints are based on detailed review of Building Management Systems/thermostats, interviews 
with staff, and temperature data logging results. 
 
Proposed schedules are based on information provided by the Facilities Department. 
 

WEEKDAY WEEKEND 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 

4:30 am 6:00am Unoccupied Unoccupied 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

12:00am 6:00pm Unoccupied Unoccupied 

 
HEATING COOLING 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

70°F - 73°F 70°F 74°F 74°F 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

55°F - 72°F 55°F 85°F 85°F 

 
Notes: 
1) All HVAC system run times allow for a minimum of one (1) hour warm up period prior to occupant arrival. 
2) Evening and weekend events in isolated areas (i.e. gymnasiums, cafeterias, auditoriums, classrooms etc.) shall be 

separately scheduled for occupancy wherever possible to prevent having to set the entire building into occupied 
mode. 

3) Guaranteed contractual savings are based on the proposed schedules and setpoints listed in the tables above, subject 
to setpoints in compliance with note 2. 
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Transportation Building 
The existing HVAC system operating schedule is generally from 12:00 AM to 12:00 AM Sunday through Saturday.  
During the guarantee period, the HVAC system operating schedule shall be 6:00am to 5:00pm Monday through Friday, 
with unoccupied operation during all other hours. 
 
The existing occupied heating setpoint is 70°F and the unoccupied heating setpoint is 70°F.  During the guarantee period, 
the occupied heating setpoint shall be an average of 70°F and the unoccupied heating setpoint shall be 55°F. 
 
The existing cooling setpoints are estimated at 74°F occupied and 85°F unoccupied.  During the guarantee period, the 
occupied cooling setpoint shall be 74°F and the unoccupied cooling setpoint shall be 85°F. 
 
Existing schedules and setpoints are based on detailed review of Building Management Systems/thermostats, interviews 
with staff, and temperature data logging results. 
 
Proposed schedules are based on information provided by the Facilities Department. 
 

WEEKDAY WEEKEND 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 

12:00 am 6:00am 12:00 am Unoccupied 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

12:00 AM 5:00pm 12:00 am Unoccupied 

 
HEATING COOLING 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

70°F 70°F 74°F 74°F 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

70°F 55°F 85°F 85°F 

 
Notes: 
1) All HVAC system run times allow for a minimum of one (1) hour warm up period prior to occupant arrival. 
2) Guaranteed contractual savings are based on the proposed schedules and setpoints listed in the tables above. 
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Administration Building 
The existing HVAC system operating schedule is generally from 6:30 AM to 6:00 PM Sunday through Saturday with 
Unoccupied operation during all other hours.  During the guarantee period, the HVAC system operating schedule shall 
be 6:00am to 7:00pm Monday through Friday, with unoccupied operation during all other hours. 
 
The existing occupied heating setpoint is 73°F and the unoccupied heating setpoint is 70°F.  During the guarantee period, 
the occupied heating setpoint shall be an average of 70°F and the unoccupied heating setpoint shall be 55°F. 
 
The existing cooling setpoints are estimated at 74°F occupied and 85°F unoccupied.  During the guarantee period, the 
occupied cooling setpoint shall be 74°F and the unoccupied cooling setpoint shall be 85°F. 
 
Existing schedules and setpoints are based on detailed review of Building Management Systems/thermostats, interviews 
with staff, and temperature data logging results. 
 
Proposed schedules are based on information provided by the Facilities Department. 
 

WEEKDAY WEEKEND 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 
Existing HVAC Start 

Time 
Proposed HVAC Start 

Time 

6:30 am 6:00am 6:30 am Unoccupied 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

Existing HVAC Stop 
Time 

Proposed HVAC Stop 
Time 

6:00 pm 7:00pm 6:00pm Unoccupied 

 
HEATING COOLING 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

Existing Occupied 
Setpoint 

Proposed Occupied 
Setpoint 

73°F 70°F 74°F 74°F 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

Existing Unoccupied 
Setpoint 

Proposed Unoccupied 
Setpoint 

70°F 55°F 85°F 85°F 

 
Notes: 
1) All HVAC system run times allow for a minimum of one (1) hour warm up period prior to occupant arrival. 
2) Guaranteed contractual savings are based on the proposed schedules and setpoints listed in the tables above, subject 

to setpoints in compliance with note 3. 
3) Evening and weekend use in isolated areas shall be separately scheduled for occupancy wherever possible to prevent 

having to set the entire building into occupied mode. 
 



Croton‐Harmon 
Exhibit D‐3  Utility Data
Utility Summary
July 2018 through June 2019
FY 18/19

1 2 3 4 5 6 8 11 13 14 15 16 17 22 23 24 25 26 27 28 29 30 31 32 33 34 35 42 43 44
Fuel Designation

Total Cost Total kWh
Demand 
Cost

Fixed Costs
Total kW 
Demand

$/kW $/kWh
$ per 

Square Ft
Main Heating 

Utility
Total Cost Fixed Costs

Total 
Therms

$/Thgerm
$ per 
Square 

Ft
Total Cost

Fixed 
Costs

Gallons $/Gal
$ per 

Square Ft
Total Cost

Fixed 
Costs

Gallons $/Gal
$ per 
Square 

Ft
Total Cost

MMBtu/
Yr Total

$/MMBtu
$ per 

Square Ft
$/Sq ft

kBtu/sq 
ft

Total Cost

Croton‐Harmon HS  149,000           120,485$            850,400         63,157$      4,170$          2,330       27.11$    0.063$         0.81$        Fuel Oil #2 4,861$         353$            4,014        1.12$            0.03$     96,408$    46$            46,422    2.08$       0.65$        ‐$          ‐$          ‐          ‐$         ‐$     101,269$    6,831      14.83$       0.68$        1.49$    65.32      221,755$       
Piere Van Cortlandt MS 101,000           89,852$              591,600         49,603$      3,411$          1,828       27.14$    0.062$         0.89$        Natural Gas 79,094$       387$            72,198      1.09$            0.78$     ‐$          ‐$          ‐          ‐$         ‐$          ‐$          ‐$          ‐          ‐$         ‐$     79,094$      7,220      10.96$       0.78$        1.67$    91.47      168,946$       
Carrie E. Tompkins ES Campus  82,000             109,762$            762,500         59,057$      3,512$          2,172       27.19$    0.062$         1.34$        Natural Gas 53,740$       675$            48,785      1.09$            0.66$     ‐$          ‐$          ‐          ‐$         ‐$          ‐$          ‐$          ‐          ‐$         ‐$     53,740$      4,879      11.02$       0.66$        1.99$    91.23      163,502$       
Transportation Building 8,200               7,979$                53,916           4,324$        277$              160          27.11$    0.063$         0.97$        Propane ‐$             ‐$             ‐            ‐$              ‐$       ‐$          ‐$          ‐          ‐$         ‐$          11,826$    120$         4,448      2.63$       1.44$    11,826$      407          29.06$       1.44$        2.42$    72.08      19,805$         
Administration Building 5,000               ‐$                    ‐                  ‐$            ‐$              ‐           ‐$        ‐$             ‐$          Natural Gas ‐$             ‐$             ‐            ‐$              ‐$       ‐$          ‐$          ‐          ‐$         ‐$          ‐$          ‐$          ‐          ‐$         ‐$     ‐$             ‐          ‐$           ‐$          ‐$     ‐          ‐$               

TOTALS 345,200           328,079$            2,258,416      176,142$    11,369$        6,490       27.14$    0.062$         0.95$        137,695$     1,415$         124,997    1.09$            0.40$     96,408$    46$            46,422    2.08$       0.28$        11,826$    120$         4,448      2.63$       0.03$   245,929$    19,336    12.72$      0.71$        1.66$   78.34      574,008$       
Note:  The Administration Building has its electric and natural gas fed from the Carrie E. Tompkins ES.

Electric 328,079$        
Natural Gas 137,695$        
Fuel Oil 96,408$          
Propane 11,826$          
Total 574,008$        

Heating Content of Fuels
Natural Gas 100,000           BTU/Therm
Fuel Oil #2 138,500           BTU/Gallon
Fuel Oil #4 145,000           BTU/Gallon
Fuel Oil #6 153,000           BTU/Gallon
Propane 91,500             BTU/Gallon
Wood Chips 9,200,000        BTU/Ton
Wood Pellets 15,980,000     BTU/Ton

Total Thermal Total EnergyPropane

Building
Square 
Footage

Electric Natural Gas Fuel Oil

Electric
57%

Natural Gas
24%

Fuel Oil
17%

Propane
2%

Utility Costs by Type

Electric

Natural Gas

Fuel Oil

Propane
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Croton‐Harmon 
Exhibit D‐3  Utility Data
Electric Data

Account # Location
Billing Start 

Date
Billing End 

Date
 Billing 
Days 

 Delivery
By   Billed kW   Billed kWh   kW Cost   Fixed Costs 

 Total Delivery 
Cost 

 Supply
By 

 Total Supply 
Cost   Total Cost 

509017175009001 36 Old Post Road South  7/1/2018 7/31/2018 30      Con Edison 208.0       77,600       5,397.88$    213.22$      $          5,611.10   Con Edison   5,136.4$            10,747.54$     
509017175009001 36 Old Post Road South  8/1/2018 8/31/2018 30      Con Edison 178.0       74,400       4,415.19$    572.12$      $          4,987.31   Con Edison   5,685.8$            10,673.06$     
509017175009001 36 Old Post Road South  9/1/2018 9/30/2018 29      Con Edison 276.0       79,600       7,640.07$    572.80$      $          8,212.87   Con Edison   6,093.6$            14,306.43$     
509017175009001 36 Old Post Road South  10/1/2018 10/31/2018 30      Con Edison 208.0       66,400       5,397.88$    571.10$      $          5,968.98   Con Edison   5,142.8$            11,111.73$     
509017175009001 36 Old Post Road South  11/1/2018 11/30/2018 29      Con Edison 172.0       71,600       4,909.99$    584.18$      5,494.17$           Con Edison  4,920.2$            10,414.39$     
509017175009001 36 Old Post Road South  12/1/2018 12/31/2018 30      Con Edison 172.0       64,000       4,463.63$    571.12$      5,034.75$           Con Edison  4,765.9$            9,800.61$       
509017175009001 36 Old Post Road South  1/1/2019 1/31/2019 30      Con Edison 172.0       70,800       4,699.07$    565.93$      5,265.00$           Con Edison  3,982.4$            9,247.35$       
509017175009001 36 Old Post Road South  2/1/2019 2/28/2019 27      Con Edison 164.0       68,800       4,825.88$    21.30$        4,847.18$           Con Edison  3,554.8$            8,402.01$       
509017175009001 36 Old Post Road South  3/1/2019 3/31/2019 30      Con Edison 172.0       70,000       4,586.81$    21.14$        4,607.95$           Con Edison  4,159.1$            8,767.00$       
509017175009001 36 Old Post Road South  4/1/2019 4/30/2019 29      Con Edison 184.0       62,800       4,906.82$    20.97$        4,927.79$           Con Edison  2,529.5$            7,457.31$       
509017175009001 36 Old Post Road South  5/1/2019 5/31/2019 30      Con Edison 204.0       68,800       5,440.16$    28.68$        5,468.84$           Con Edison  3,289.1$            8,757.90$       
509017175009001 36 Old Post Road South  6/1/2019 6/30/2019 29      Con Edison 220.0       75,600       6,473.75$    427.15$      6,900.90$           Con Edison  3,899.2$            10,800.06$     
590917175010009 Piere Van Cortlandt MS 7/1/2018 7/31/2018 30      Con Edison 188.0       42,400       4,878.85$    176.61$      5,055.46$           Con Edison  2,869.0$            7,924.42$       
590917175010009 Piere Van Cortlandt MS 8/1/2018 8/31/2018 30      Con Edison 128.0       41,200       3,211.05$    472.24$      3,683.29$           Con Edison  3,178.8$            6,862.11$       
590917175010009 Piere Van Cortlandt MS 9/1/2018 9/30/2018 29      Con Edison 180.0       52,800       5,017.27$    471.98$      5,489.25$           Con Edison  4,033.3$            9,522.59$       
590917175010009 Piere Van Cortlandt MS 10/1/2018 10/31/2018 30      Con Edison 168.0       50,000       4,359.83$    472.51$      4,832.34$           Con Edison  3,882.1$            8,714.45$       
590917175010009 Piere Van Cortlandt MS 11/1/2018 11/30/2018 29      Con Edison 140.0       54,000       3,996.51$    473.08$      4,469.59$           Con Edison  3,708.2$            8,177.75$       
590917175010009 Piere Van Cortlandt MS 12/1/2018 12/31/2018 30      Con Edison 140.0       48,800       3,633.19$    466.87$      4,100.06$           Con Edison  3,629.9$            7,729.96$       
590917175010009 Piere Van Cortlandt MS 1/1/2019 1/31/2019 30      Con Edison 144.0       51,200       3,934.11$    463.05$      4,397.16$           Con Edison  2,882.6$            7,279.73$       
590917175010009 Piere Van Cortlandt MS 2/1/2019 2/28/2019 27      Con Edison 140.0       50,800       4,119.66$    17.39$        4,137.05$           Con Edison  2,624.5$            6,761.54$       
590917175010009 Piere Van Cortlandt MS 3/1/2019 3/31/2019 30      Con Edison 144.0       51,200       3,840.11$    17.24$        3,857.35$           Con Edison  3,043.3$            6,900.69$       
590917175010009 Piere Van Cortlandt MS 4/1/2019 4/30/2019 29      Con Edison 132.0       48,400       3,520.10$    16.97$        3,537.07$           Con Edison  1,944.2$            5,481.28$       
590917175010009 Piere Van Cortlandt MS 5/1/2019 5/31/2019 30      Con Edison 160.0       47,200       4,266.80$    23.13$        4,289.93$           Con Edison  2,271.0$            6,560.95$       
590917175010009 Piere Van Cortlandt MS 6/1/2019 6/30/2019 29      Con Edison 164.0       53,600       4,825.90$    339.59$      5,165.49$           Con Edison  2,771.0$            7,936.47$       
59097180000003 Carrie E. Tompkins ES Campus  7/1/2018 7/31/2018 30      Con Edison 160.0       58,600       4,152.22$    175.27$      4,327.49$           Con Edison  3,881.3$            8,208.76$       
59097180000003 Carrie E. Tompkins ES Campus  8/1/2018 8/31/2018 30      Con Edison 160.0       56,800       4,013.61$    470.39$      4,484.00$           Con Edison  4,350.1$            8,834.08$       
59097180000003 Carrie E. Tompkins ES Campus  9/1/2018 9/30/2018 29      Con Edison 218.0       62,900       6,074.35$    470.15$      6,544.50$           Con Edison  4,746.5$            11,290.96$     
59097180000003 Carrie E. Tompkins ES Campus  10/1/2018 10/31/2018 30      Con Edison 174.0       52,800       4,515.54$    471.13$      4,986.67$           Con Edison  4,099.2$            9,085.83$       
59097180000003 Carrie E. Tompkins ES Campus  11/1/2018 11/30/2018 29      Con Edison 182.0       71,200       5,195.46$    481.48$      5,676.94$           Con Edison  4,872.7$            10,549.65$     
59097180000003 Carrie E. Tompkins ES Campus  12/1/2018 12/31/2018 30      Con Edison 190.0       65,800       4,930.76$    477.18$      5,407.94$           Con Edison  4,880.7$            10,288.66$     
59097180000003 Carrie E. Tompkins ES Campus  1/1/2019 1/31/2019 30      Con Edison 198.0       75,400       5,409.40$    485.92$      5,895.32$           Con Edison  4,222.9$            10,118.22$     
59097180000003 Carrie E. Tompkins ES Campus  2/1/2019 2/28/2019 27      Con Edison 192.0       75,400       5,649.82$    18.74$        5,668.56$           Con Edison  3,864.2$            9,532.78$       
59097180000003 Carrie E. Tompkins ES Campus  3/1/2019 3/31/2019 30      Con Edison 172.0       69,600       4,586.81$    19.05$        4,605.86$           Con Edison  4,111.9$            8,717.80$       
59097180000003 Carrie E. Tompkins ES Campus  4/1/2019 4/30/2019 29      Con Edison 156.0       54,400       4,160.12$    19.37$        4,179.49$           Con Edison  2,189.3$            6,368.79$       
59097180000003 Carrie E. Tompkins ES Campus  5/1/2019 5/31/2019 30      Con Edison 188.0       55,000       5,013.48$    26.66$        5,040.14$           Con Edison  2,647.6$            7,687.72$       
59097180000003 Carrie E. Tompkins ES Campus  6/1/2019 6/30/2019 29      Con Edison 182.0       64,600       5,355.77$    396.21$      5,751.98$           Con Edison  3,327.0$            9,078.95$       
590917180100001 Transportation Building 7/1/2018 7/31/2018 30      Con Edison 13.6         4,716         351.90$       14.11$        366.01$              Con Edison  312.9$               678.93$           
590917180100001 Transportation Building 8/1/2018 8/31/2018 30      Con Edison 13.7         4,848         343.18$       37.99$        381.17$              Con Edison  371.3$               752.47$           
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Croton‐Harmon 
Exhibit D‐3  Utility Data
Electric Data

Account # Location
Billing Start 

Date
Billing End 

Date
 Billing 
Days 

 Delivery
By   Billed kW   Billed kWh   kW Cost   Fixed Costs 

 Total Delivery 
Cost 

 Supply
By 

 Total Supply 
Cost   Total Cost 

590917180100001 Transportation Building 9/1/2018 9/30/2018 29      Con Edison 15.0         5,172         415.22$       37.80$        453.02$              Con Edison  393.5$               846.49$           
590917180100001 Transportation Building 10/1/2018 10/31/2018 30      Con Edison 12.4         4,164         317.65$       37.99$        355.64$              Con Edison  321.8$               677.48$           
590917180100001 Transportation Building 11/1/2018 11/30/2018 29      Con Edison 12.8         4,812         366.53$       38.24$        404.77$              Con Edison  329.8$               734.54$           
590917180100001 Transportation Building 12/1/2018 12/31/2018 30      Con Edison 12.5         4,092         323.88$       37.57$        361.45$              Con Edison  304.1$               665.53$           
590917180100001 Transportation Building 1/1/2019 1/31/2019 30      Con Edison 14.3         4,632         390.13$       37.85$        427.98$              Con Edison  261.1$               689.11$           
590917180100001 Transportation Building 2/1/2019 2/28/2019 27      Con Edison 12.5         4,656         367.23$       1.44$          368.67$              Con Edison  239.3$               607.93$           
590917180100001 Transportation Building 3/1/2019 3/31/2019 30      Con Edison 12.8         4,356         342.41$       1.41$          343.82$              Con Edison  258.8$               602.60$           
590917180100001 Transportation Building 4/1/2019 4/30/2019 29      Con Edison 11.9         3,840         316.81$       1.42$          318.23$              Con Edison  154.1$               472.28$           
590917180100001 Transportation Building 5/1/2019 5/31/2019 30      Con Edison 13.4         4,032         358.41$       1.93$          360.34$              Con Edison  193.8$               554.15$           
590917180100001 Transportation Building 6/1/2019 6/30/2019 29      Con Edison 14.6         4,596         430.80$       28.86$        459.66$              Con Edison  238.1$               697.73$           
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Croton‐Harmon 
Exhibit D‐3  Utility Data
Natural Gas Data

Account # Meter # Rate Structure Location
Billing Start 

Date
Billing End 

Date
 Billing 
Days 

 Delivery 
By 

 Billed 
Therms   Therm Cost 

 Fixed 
Cost 

 Total 
Delivery 
Cost 

 Supply 
By 

Total Supply 
Cost   Total Cost 

59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 6/25/2018 7/25/2018           30  ConEdison 359          240.94$                  31.65$       $      272.59   ConEdison  $       230.08  502.67$       
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 7/25/2018 8/23/2018           29  ConEdison 133          101.92$                  30.64$       $      132.56   ConEdison  $          87.89  220.45$       
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 8/23/2018 9/24/2018           32  ConEdison 328          220.21$                  33.68$       $      253.89   ConEdison  $       166.89  420.78$       
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 9/24/2018 10/24/2018           30  ConEdison 2,544      1,532.34$               31.65$       $   1,563.99   ConEdison  $    1,193.11  2,757.10$    
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 10/24/2018 11/26/2018           33  ConEdison 10,290    3,838.82$               34.70$       $   3,873.52   ConEdison  $    5,224.15  9,097.67$    
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 11/26/2018 12/26/2018           30  ConEdison 12,133    5,838.81$               31.65$       $   5,870.46   ConEdison  $    7,962.91  13,833.37$  
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 12/26/2018 1/25/2019           30  ConEdison 13,729    6,608.17$               33.68$       $   6,641.85   ConEdison  $    9,199.23  $  16,475.04 
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 1/25/2019 2/26/2019           32  ConEdison 14,711    7,080.73$               33.68$       $   7,114.41   ConEdison  $    9,857.08  16,971.49$  
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 2/26/2019 3/27/2019           29  ConEdison 11,277    4,824.79$               30.64$       $   4,855.43   ConEdison  $    6,113.43  10,968.86$  
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 3/27/2019 4/25/2019           29  ConEdison 3,944      2,847.08$               30.64$       $   2,877.72   ConEdison  $    2,008.92  4,886.64$    
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 4/25/2019 5/24/2019           29  ConEdison 2,483      1,401.00$               30.64$       $   1,431.64   ConEdison  $    1,178.09  2,609.73$    
59‐0917‐1911‐0000‐8 3434356 GS2 Rate II Non‐Residential 3A Larkin Plac Heat 5/24/2019 6/25/2019           32  ConEdison 267          193.40$                  33.68$       $      227.08   ConEdison  $       123.12  350.20$       
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 6/25/2018 7/25/2018           30  ConEdison 72            51.29$                    31.65$       $        82.94   ConEdison  $          46.14  129.08$       
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 7/25/2018 8/23/2018           29  ConEdison ‐          30.95$                    ‐$            $        30.95   ConEdison  $                ‐    30.95$         
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 8/23/2018 9/24/2018           32  ConEdison ‐          34.02$                     $        34.02   ConEdison  $                ‐    34.02$         
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 9/24/2018 10/24/2018           30  ConEdison 1,375      733.74$                  31.65$       $      765.39   ConEdison  $       644.86  1,410.25$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 10/24/2018 11/26/2018           33  ConEdison 5,387      1,964.27$               34.70$       $   1,998.97   ConEdison  $    2,734.93  4,733.90$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 11/26/2018 12/26/2018           30  ConEdison 6,891      3,008.76$               31.65$       $   3,040.41   ConEdison  $    4,522.59  7,563.00$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 12/26/2018 1/25/2019           30  ConEdison 8,265      3,650.95$               31.65$       $   3,682.60   ConEdison  $    6,147.67  9,830.27$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 1/25/2019 2/26/2019           32  ConEdison 7,340      3,260.90$               33.68$       $   3,294.58   ConEdison  $    4,918.15  8,212.73$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 2/26/2019 3/27/2019           29  ConEdison 6,363      2,541.30$               30.64$       $   2,571.94   ConEdison  $    3,449.47  6,021.41$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 3/27/2019 4/25/2019           29  ConEdison 2,711      1,866.00$               30.64$       $   1,896.64   ConEdison  $    1,380.87  3,277.51$    
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 4/25/2019 5/24/2019           29  ConEdison 790          400.01$                  30.64$       $      430.65   ConEdison  $       374.82  805.47$       
59‐0917‐1912‐0000‐6 3512499 GS2 Rate II Non‐Residential 10 Gerstein St. Rtus 5/24/2019 6/25/2019           32  ConEdison 62            46.11$                    33.68$       $        79.79   ConEdison  $          28.60  108.39$       
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 6/25/2018 7/25/2018           30  ConEdison ‐          31.65$                     $        31.65   ConEdison  $                ‐    31.65$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 7/25/2018 8/23/2018           29  ConEdison ‐          ‐$                         30.95$       $        30.95   ConEdison  $                ‐    30.95$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 8/23/2018 9/24/2018           32  ConEdison ‐          34.02$                     $        34.02   ConEdison  $                ‐    34.02$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 9/24/2018 10/24/2018           30  ConEdison 41            28.13$                    31.65$       $        59.78   ConEdison  $          19.22  79.00$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 10/24/2018 11/26/2018           33  ConEdison 1,264      560.27$                  34.70$       $      594.97   ConEdison  $       641.72  1,236.69$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 11/26/2018 12/26/2018           30  ConEdison 876          483.25$                  31.65$       $      514.90   ConEdison  $       574.91  1,089.81$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 12/26/2018 1/25/2019           30  ConEdison 2,416      1,364.20$               31.65$       $   1,395.85   ConEdison  $    1,797.07  3,192.92$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 1/25/2019 2/26/2019           32  ConEdison 2,303      1,279.09$               33.68$       $   1,312.77   ConEdison  $    1,543.12  2,855.89$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 2/26/2019 3/27/2019           29  ConEdison 956          493.39$                  30.64$       $      524.03   ConEdison  $       518.26  1,042.29$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 3/27/2019 4/25/2019           29  ConEdison 955          668.08$                  30.64$       $      698.72   ConEdison  $       486.43  1,185.15$    
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 5/24/2019 6/25/2019           32  ConEdison ‐          34.04$       $        34.04   ConEdison  34.04$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 5/24/2019 6/25/2019 32         ConEdison ‐          34.04$       $        34.04   ConEdison  $                ‐    34.04$         
59‐0917‐1913‐0000‐4 3590906 GS2 Rate II Non‐Residential 10 Gerstein St Hot Water 4/25/2019 5/24/2019 29         ConEdison 718          365.06$                  30.64$       $      395.70   ConEdison  $       340.66  736.36$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 6/25/2018 7/25/2018 30         ConEdison 123          82.01$                    31.65$       $      113.66   ConEdison  $          78.83  192.49$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 7/25/2018 8/23/2018           29  ConEdison 113          76.20$                    30.64$       $      106.84   ConEdison  $          74.68  181.52$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 8/23/2018 9/24/2018           32  ConEdison 133          88.47$                    33.68$       $      122.15   ConEdison  $          67.68  189.83$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 9/24/2018 10/24/2018           30  ConEdison ‐          31.97$                     $        31.97   ConEdison  $                ‐    31.97$         
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 10/24/2018 11/26/2018           33  ConEdison 10            4.26$                       34.70$       $        38.96   ConEdison  $            5.07  44.03$         
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 11/26/2018 12/26/2018           30  ConEdison 93            66.64$                    31.65$       $        98.29   ConEdison  $          61.04  159.33$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 12/26/2018 1/25/2019           30  ConEdison 154          103.00$                  31.65$       $      134.65   ConEdison  $       114.55  249.20$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 1/25/2019 2/26/2019 32         ConEdison 175          114.07$                  33.68$       $      147.75   ConEdison  $       117.26  265.01$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 2/26/2019 3/27/2019 29         ConEdison 617          324.29$                  30.64$       $      354.93   ConEdison  $       334.48  689.41$       
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 3/27/2019 4/25/2019 29         ConEdison 832          584.17$                  30.64$       $      614.81   ConEdison  $       423.79  1,038.60$    
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 4/25/2019 5/24/2019 29         ConEdison 1,354      673.76$                  30.64$       $      704.40   ConEdison  $       642.42  1,346.82$    
59‐0917‐1914‐2000‐0 3389013 GS2 Rate II Non‐Residential Croton‐Harmon HS‐36 Old Post Rd. 5/24/2019 6/25/2019 32         ConEdison 410          250.29$                  33.68$       $      283.97   ConEdison  $       189.06  473.03$       

Exhibit D-3: Contractual Baseline Conditions, Utility Use, Utility Unit Costs

Honeywell 4



Croton‐Harmon 
Exhibit D‐3  Utility Data
Fuel Oil Data

Account # Location Delivery Date Provider
Gallons 

Delivered   Gallon Cost 
Fixed 
Cost   Total Cost 

98667000 36 Old Post Road 11/14/2018 SPRAGUE          5,000.10  $   11,525.73  $       5.00  $           11,530.73 
98667000 36 Old Post Road 11/28/2018 SPRAGUE          4,999.90  $   10,379.79  $       5.00  $           10,384.79 
98667000 36 Old Post Road 12/15/2018 SPRAGUE          4,991.20  $     9,910.03  $       4.99  $             9,915.02 
98667000 36 Old Post Road 1/3/2019 SPRAGUE          5,004.10  $     9,340.15  $       5.00  $             9,345.15 
98667000 36 Old Post Road 1/18/2019 SPRAGUE          5,001.40  $   10,069.32  $       5.00  $           10,074.32 
98667000 36 Old Post Road 2/1/2019 SPRAGUE          2,827.20  $     5,718.58  $       2.83  $             5,721.41 
98667000 36 Old Post Road 2/4/2019 SPRAGUE          3,601.50  $     7,284.75  $       3.60  $             7,288.35 
98667000 36 Old Post Road 2/27/2019 SPRAGUE          5,494.80  $   11,718.76  $       5.49  $           11,724.25 
98667000 36 Old Post Road 3/18/2019 SPRAGUE          5,000.20  $   10,539.92  $       5.00  $           10,544.92 
98667000 36 Old Post Road 4/16/2019 SPRAGUE          4,501.20  $     9,874.73  $       4.50  $             9,879.23 

$                          ‐   

Exhibit D-3: Contractual Baseline Conditions, Utility Use, Utility Unit Costs

Honeywell 5



Croton‐Harmon 
Exhibit D‐3  Utility Data
Propane Data

Account # Location Delivery Date Provider
Gallons 

Delivered 
Gallon 
Cost 

Fixed 
Cost   Total Cost 

93696H Transportation Building 4/8/2019 Paraco             491.30  $ 1,257.73  $       9.99  $             1,267.72 
93696H Transportation Building 12/31/2018 Paraco             314.90  $     834.49  $       9.99  $                 844.48 
93696H Transportation Building 2/17/2019 Paraco             300.00  $     789.00  $       9.99  $                 798.99 
93696H Transportation Building 3/1/2019 Paraco             387.10  $ 1,010.33  $       9.99  $             1,020.32 
93696H Transportation Building 2/7/2019 Paraco             583.10  $ 1,533.65  $       9.99  $             1,543.64 
93696H Transportation Building 12/17/2019 Paraco             300.00  $     789.00  $       9.99  $                 798.99 
93696H Transportation Building 1/23/2019 Paraco             435.50  $ 1,145.37  $       9.99  $             1,155.36 
93696H Transportation Building 1/14/2019 Paraco             482.10  $ 1,267.92  $       9.99  $             1,277.91 
93696H Transportation Building 12/16/2018 Paraco             325.80  $     863.37  $       9.99  $                 873.36 
93696H Transportation Building 12/1/2018 Paraco             385.00  $ 1,020.25  $       9.99  $             1,030.24 
93696H Transportation Building 11/16/2018 Paraco             334.00  $     895.12  $       9.99  $                 905.11 
93696H Transportation Building 10/26/2018 Paraco             109.40  $     299.76  $       9.99  $                 309.75 

Exhibit D-3: Contractual Baseline Conditions, Utility Use, Utility Unit Costs

Honeywell 6



Project: New Project Site:  Croton-Harmon UFSD

Area: Carrie E. Tompkins ES Meter: # 35090906

Account: 59 0917 1913 0000 4 Unit: Therm(Qty OnPk)

From To # Days Reading Incl? HDD CDD Offset Baseline Deviation

06/25/18 07/25/18 31 -              x 0.0 0.0 -              1                         0.0%
07/26/18 08/23/18 29 -              x 0.0 0.0 -              1                         0.0%
08/24/18 09/24/18 32 -              x 14.5 0.0 -              36                       0.0%

09/25/18 10/24/18 30 41                o 175.0 0.0 -              423                     932.2%

10/25/18 11/26/18 33 1,264          x 654.0 0.0 -              1,579                 24.9%

11/27/18 12/26/18 30 876              o 791.5 0.0 -              1,911                 118.2%

12/27/18 01/25/19 30 2,416          x 923.0 0.0 -              2,228                 -7.8%
01/26/19 02/26/19 32 2,303          x 988.0 0.0 -              2,385                 3.6%

02/27/19 03/27/19 29 956              o 803.5 0.0 -              1,940                 102.9%

03/28/19 04/25/19 29 955              x 347.5 0.0 -              839                     -12.1%
04/26/19 05/24/19 29 718              x 217.0 0.0 -              525                     -26.9%
05/25/19 06/25/19 32 -              x 25.0 0.0 -              61                       0.0%

Sum/Average/Max 366 9,529          4939.0 0.0 -              11,930               0% +/- 18.5%

Meter Tuning Contract

o (empty checkbox) under 'Incl?' indicates that the bill is excluded from the regression.  However the Baseline 

Equation is always applied for all billing periods, even those excluded from the regression.

HDD = Heating Degree-Days calculated for POUGHKEEPSIENY for a 62.0 Fº balance point.

Multiplier is derived from Modification(s) in effect during the tuning period and is replicated annually for all future 

periods.

# 35090906 (Account # 59 0917 1913 0000 4): Tuning Period is 366 days from 6/25/2018 until 6/25/2019.

Below is the equation used to calculate the Baseline values for the tuning period and all future periods:

Baseline (Therm) = 0.03 x #Days + 2.41 x HDD

The Baseline Equation has a Net Mean Bias of 0% and a Monthly Mean Error of +/-18.5%.  The underlying 

regression has a R
2
=0.975

Baseline Costs are calculated using Average Total Cost/Consumption.

Explanations and Assumptions:

Exhibit D-4:       Baseline Regression for Option C Meters

Honeywell 1



Site:  Croton-Harmon UFSD

Meter: #3512499 

Project: New Project

Area: Carrie E. Tompkins ES - RTU 

Account: 59 0917 1912 0000 6 Unit: Therm(Qty OnPk)

From To # Days Reading Incl? HDD CDD Offset Baseline Deviation

06/25/18 07/25/18 31 72 x 0.0 0.0 - 1 -98.7%
07/26/18 08/23/18 29 - x 0.0 0.0 - 1 0.0%
08/24/18 09/24/18 32 - x 5.4 0.0 - 51 0.0%
09/25/18 10/24/18 30 1,375          x 124.3 0.0 - 1,161 -15.5%
10/25/18 11/26/18 33 5,387          x 550.2 0.0 - 5,138 -4.6%
11/27/18 12/26/18 30 6,891          x 692.5 0.0 - 6,466 -6.2%
12/27/18 01/25/19 30 8,265          x 824.0 0.0 - 7,694 -6.9%
01/26/19 02/26/19 32 7,340          x 882.4 0.0 - 8,239 12.2%
02/27/19 03/27/19 29 6,363          x 707.8 0.0 - 6,609 3.9%
03/28/19 04/25/19 29 2,711          x 264.6 0.0 - 2,471 -8.8%
04/26/19 05/24/19 29 790 x 143.1 0.0 - 1,337 69.2%
05/25/19 06/25/19 32 - x 2.8 0.0 - 27                       0.0%

Sum/Average/Max 366 39,194        4197.1 0.0 - 39,194 0% +/- 12.6%

Meter Tuning Contract

#3512499  (Account # 59 0917 1912 0000 6): Tuning Period is 366 days from 6/25/2018 until 6/25/2019.

o (empty checkbox) under 'Incl?' indicates that the bill is excluded from the regression.  However the Baseline

Equation is always applied for all billing periods, even those excluded from the regression.

Below is the equation used to calculate the Baseline values for the tuning period and all future periods:

Baseline (Therm) = 0.03 x #Days + 9.34 x HDD

The Baseline Equation has a Net Mean Bias of 0% and a Monthly Mean Error of +/-12.6%.  The underlying 

regression has a R
2
=0.985

Baseline Costs are calculated using Average Total Cost/Consumption.

Explanations and Assumptions:

HDD = Heating Degree-Days calculated for POUGHKEEPSIENY for a 59.0 Fº balance point.

Multiplier is derived from Modification(s) in effect during the tuning period and is replicated annually for all future

periods.

Exhibit D-4:       Baseline Regression for Option C Meters
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Project: New Project Site:  Croton-Harmon UFSD

Area: High School Meter: HS Fuel Oil

Account: 98667000 Unit: gal(Qty OnPk)

From To # Days Reading Incl? HDD CDD Offset Baseline Deviation

06/30/18 07/31/18 32 -              x 0.0 0.0 -              2                         0.0%
08/01/18 08/31/18 31 -              x 0.0 0.0 -              1                         0.0%
09/01/18 09/30/18 30 -              x 25.4 0.0 -              243                     0.0%
10/01/18 10/31/18 31 2,487          x 281.9 0.0 -              2,679                 7.7%
11/01/18 11/30/18 30 5,847          x 615.8 0.0 -              5,851                 0.1%
12/01/18 12/31/18 31 7,503          x 812.4 0.0 -              7,718                 2.9%
01/01/19 01/31/19 31 9,414          x 1002.9 0.0 -              9,528                 1.2%
02/01/19 02/28/19 28 8,190          x 849.1 0.0 -              8,067                 -1.5%
03/01/19 03/31/19 31 7,575          x 791.9 0.0 -              7,523                 -0.7%
04/01/19 04/30/19 30 3,615          x 340.1 0.0 -              3,232                 -10.6%
05/01/19 05/31/19 31 1,791          x 153.0 0.0 -              1,455                 -18.8%
06/01/19 06/30/19 30 -              x 12.9 0.0 -              124                     0.0%

Sum/Average/Max 366 46,422        4885.2 0.0 -              46,422               0% +/- 5.2%

Meter Tuning Contract

HS Fuel Oil (Account # 98667000): Tuning Period is 366 days from 6/30/2018 until 6/30/2019.

Below is the equation used to calculate the Baseline values for the tuning period and all future periods:

Baseline (gal) = 0.05 x #Days + 9.5 x HDD

The Baseline Equation has a Net Mean Bias of 0% and a Monthly Mean Error of +/-5.2%.  The underlying 

regression has a R
2
=0.997

Baseline Costs are calculated using Average Total Cost/Consumption.

Explanations and Assumptions:

o (empty checkbox) under 'Incl?' indicates that the bill is excluded from the regression.  However the Baseline 

Equation is always applied for all billing periods, even those excluded from the regression.

HDD = Heating Degree-Days calculated for POUGHKEEPSIENY for a 62.0 Fº balance point.

Multiplier is derived from Modification(s) in effect during the tuning period and is replicated annually for all future 

periods.

Exhibit D-4:       Baseline Regression for Option C Meters
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Project: New Project Site:  Croton-Harmon UFSD

Area: Pierre V. Cortlandt MS Meter: #3434356  MS

Account: 59 0917 1911 0000 8 Unit: Therm(Qty OnPk)

From To # Days Reading Incl? HDD CDD Offset Baseline Deviation

06/25/18 07/25/18 31 359              x 0.0 0.0 -              295                     -17.8%
07/26/18 08/23/18 29 133              x 0.0 0.0 -              276                     107.5%
08/24/18 09/24/18 32 328              x 4.6 0.0 -              381                     16.3%
09/25/18 10/24/18 30 2,544          x 118.7 0.0 -              2,269                 -10.8%
10/25/18 11/26/18 33 10,290        x 537.8 0.0 -              9,300                 -9.6%
11/27/18 12/26/18 30 12,133        x 680.5 0.0 -              11,656               -3.9%
12/27/18 01/25/19 30 13,729        x 812.0 0.0 -              13,853               0.9%
01/26/19 02/26/19 32 14,711        x 869.6 0.0 -              14,835               0.8%
02/27/19 03/27/19 29 11,277        x 696.2 0.0 -              11,909               5.6%
03/28/19 04/25/19 29 3,944          x 255.4 0.0 -              4,543                 15.2%
04/26/19 05/24/19 29 2,483          x 136.3 0.0 -              2,553                 2.8%
05/25/19 06/25/19 32 267              x 1.4 0.0 -              328                     22.8%

Sum/Average/Max 366 72,198        4112.5 0.0 -              72,198               0% +/- 7.3%

Meter Tuning Contract

#3434356  MS (Account # 59 0917 1911 0000 8): Tuning Period is 366 days from 6/25/2018 until 6/25/2019.

Below is the equation used to calculate the Baseline values for the tuning period and all future periods:

Baseline (Therm) = 9.52 x #Days + 16.71 x HDD

The Baseline Equation has a Net Mean Bias of 0% and a Monthly Mean Error of +/-7.3%.  The underlying 

regression has a R
2
=0.994

Baseline Costs are calculated using Average Total Cost/Consumption.

Explanations and Assumptions:

o (empty checkbox) under 'Incl?' indicates that the bill is excluded from the regression.  However the Baseline 

Equation is always applied for all billing periods, even those excluded from the regression.

HDD = Heating Degree-Days calculated for POUGHKEEPSIENY for a 59.0 Fº balance point.

Multiplier is derived from Modification(s) in effect during the tuning period and is replicated annually for all future 

periods.

Exhibit D-4:       Baseline Regression for Option C Meters
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Project: New Project Site:  Croton-Harmon UFSD

Area: Transportation Buildin Meter: Trans B Propane

Account: Unit: gal(Qty OnPk)

From To # Days Reading Incl? HDD CDD Offset Baseline Deviation

06/30/18 07/31/18 32 -              x 0.0 0.0 -              1                         0.0%
08/01/18 08/31/18 31 -              x 0.0 0.0 -              1                         0.0%
09/01/18 09/30/18 30 -              x 24.9 0.0 -              22                       0.0%
10/01/18 10/31/18 31 222              x 280.5 0.0 -              239                     7.7%
11/01/18 11/30/18 30 522              x 613.8 0.0 -              523                     0.1%
12/01/18 12/31/18 31 670              x 810.2 0.0 -              690                     2.9%
01/01/19 01/31/19 31 841              x 1000.7 0.0 -              852                     1.3%
02/01/19 02/28/19 28 732              x 847.1 0.0 -              721                     -1.5%
03/01/19 03/31/19 31 677              x 789.7 0.0 -              672                     -0.7%
04/01/19 04/30/19 30 323              x 338.1 0.0 -              288                     -10.8%
05/01/19 05/31/19 31 160              x 151.3 0.0 -              129                     -19.2%
06/01/19 06/30/19 30 -              x 12.5 0.0 -              11                       0.0%

Sum/Average/Max 366 4,147          4868.8 0.0 -              4,147                 0% +/- 5.3%

Meter Tuning Contract

The Baseline Equation has a Net Mean Bias of 0% and a Monthly Mean Error of +/-5.3%.  The underlying 

regression has a R
2
=0.997

Trans B Propane (Account # ): Tuning Period is 366 days from 6/30/2018 until 6/30/2019.

Below is the equation used to calculate the Baseline values for the tuning period and all future periods:

Baseline (gal) = 0.02 x #Days + 0.85 x HDD

Baseline Costs are calculated using Average Total Cost/Consumption.

Explanations and Assumptions:

o (empty checkbox) under 'Incl?' indicates that the bill is excluded from the regression.  However the Baseline 

Equation is always applied for all billing periods, even those excluded from the regression.

HDD = Heating Degree-Days calculated for POUGHKEEPSIENY for a 62.0 Fº balance point.

Multiplier is derived from Modification(s) in effect during the tuning period and is replicated annually for all future 

periods.

Exhibit D-4:       Baseline Regression for Option C Meters
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Croton ‐ Harmon UFSD
Exhibit D‐5‐Baseline
Utility Summary
FY 18/19 (July 2018 ‐ June 2019)

1 2 3 4 5 6 8 10 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 42 43 44
Fuel Designation

Total Cost Total kWh
Demand 
Cost

Misc. & Tax 
Costs

Total kW 
Demand

Demand 
Months

$/kW
Blended 
Rate

Unblended 
Rate

$ per 
Square Ft

Main Heating 
Utility

Total Cost
Total 

Therms
Fixed Cost

Blended 
Rate

Unblended 
Rate

$ per 
Square Ft

Total Cost
Fixed 
Costs

Gallons
Price per 
Gallon

$ per 
Square Ft

Total Cost
Fixed 
Costs

Gallons
Price per 
Gallons

$ per 
Square Ft

Total Cost
MMBtu/
Yr Total

$/MMBtu
$ per 

Square Ft
$/Sq ft

kBtu/sq 
ft

Total Cost

Croton‐Harmon HS  149,000 120,485$        850,400         63,157$      4,170$          2,330       11            27.11$   0.137$     0.063$        0.81$        Fuel Oil #2 4,861$         4,014        353$                1.211$    1.12$          0.03$        96,408$    46$            46,422   2.08$              0.65$        ‐$          ‐$          ‐          ‐$         ‐$          101,269$    6,831      14.83$      0.68$        1.49$   65.3      221,755$      
Piere Van Cortlandt MS 101,000 89,852$          591,600         49,603$      3,411$          1,828       11            27.14$   0.146$     0.062$        0.89$        Natural Gas 79,094$      72,198      387$                1.096$    1.09$          0.78$        ‐$          ‐$          ‐          ‐$                ‐$          ‐$          ‐$          ‐          ‐$         ‐$          79,094$      7,220      10.96$      0.78$        1.67$   91.5      168,946$      
Carrie E. Tompkins ES Campus  82,000 103,454$        718,678         55,663$      3,310$          2,047       11            27.19$   0.139$     0.062$        1.26$        Natural Gas 50,651$      45,981      636$                1.102$    1.09$          0.62$        ‐$          ‐$          ‐          ‐$                ‐$          ‐$          ‐$          ‐          ‐$         ‐$          50,651$      4,598      11.02$      0.62$        1.88$   86.0      154,106$      
Transportation Building 8,200 7,979$            53,916           4,324$        277$             160          12            27.11$   0.143$     0.063$        0.97$        Propane ‐$             ‐            ‐$                 ‐$         ‐$          ‐$          ‐$          ‐          ‐$                ‐$          11,826$    120$         4,448      2.63$       1.44$        11,826$      407         29.06$      1.44$        2.42$   72.1      19,805$        
Administration Building 5,000 6,308$            43,822           3,394$        202$             125          12            27.19$   0.139$     0.062$        1.26$        Natural Gas 3,089$         2,804        39$                  1.102$    1.09$          0.62$        ‐$          ‐$          ‐          ‐$                ‐$          ‐$          ‐$          ‐          ‐$         ‐$          3,089$        280         11.02$      0.62$        1.88$   86.0      9,397$           

TOTALS 345,200 328,079$        2,258,416     176,142$   11,369$       6,490      27.14$   0.140$     0.062$        0.95$       137,695$    124,997   1,415$            1.102$    1.09$          0.40$       96,408$    46,422   2.08$             0.28$       11,826$   4,448     2.66$      0.03$       245,929$    19,336    12.72$      0.71$       1.66$   78.3      574,008$      

Electric 328,079$       
Natural Gas 137,695$       
Fuel Oil 96,408$          
Propane 11,826$          
Total 574,008$       

Heating Content of Fuels
Natural Gas 100,000           BTU/Therm
Fuel Oil #2 138,500           BTU/Gallon
Fuel Oil #4 145,000           BTU/Gallon
Fuel Oil #6 153,000           BTU/Gallon
Propane 91,500             BTU/Gallon
Wood Chips 9,200,000       BTU/Ton
Wood Pellets 15,980,000     BTU/Ton

Building

Total EnergyTotal ThermalNatural Gas PropaneElectric Fuel Oil
Square 
Footage

Electric
57%

Natural Gas
24%

Fuel Oil
17%

Propane
1%

Utility Costs by Type

Electric
Natural Gas
Fuel Oil
Propane

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐WD
Weather Data ‐ TMY 3 Hourly Records

Poughkeepsie Airport, NY Poughkeepsie Airport, NY
All Months Cooling Months Only (April ‐ September)

Amb. Temp Bin [°F]
Ave Temp 

[°F]
01‐08 
Hours

09‐16 
Hours

17‐24 
Hours WB [°F]

Enthalpy 
[BTU/lb]

Total Bin 
Hours

Amb. Temp 
Bin  [°F]

Ave Temp 
[°F]

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours WB  [°F]

Enthalpy 
[BTU/lb]

Total Bin 
Hours

100 to 105 102.5 ‐            ‐              ‐            ‐            ‐           ‐              100 to 105 102.5 ‐       ‐       ‐       ‐         ‐           ‐          
95 to 100 97.5 ‐            ‐              ‐            ‐            ‐           ‐              95 to 100 97.5 ‐       ‐       ‐       ‐         ‐           ‐          
90 to 95 92.5 ‐            11               1               72.6          36.3         12               90 to 95 92.5 ‐       11        1          72.6       36.3         12           
85 to 90 87.5 ‐            84               14             73.6          37.2         98               85 to 90 87.5 ‐       84        14        73.6       37.2         98           
80 to 85 82.5 1               221             89             71.4          35.2         311             80 to 85 82.5 1          216      88        71.4       35.2         305         
75 to 80 77.5 29             235             127           68.2          32.6         391             75 to 80 77.5 29        221      125      68.3       32.6         375         
70 to 75 72.5 117           245             217           66.3          31.0         579             70 to 75 72.5 109      233      210      66.3       31.0         552         
65 to 70 67.5 245           261             268           62.5          28.2         774             65 to 70 67.5 227      224      249      62.7       28.4         700         
60 to 65 62.5 313           286             312           58.1          25.2         911             60 to 65 62.5 302      200      269      58.7       25.5         771         

Total 705           1,343         1,028       3,076         Total 668    1,189 956    2,813    

Poughkeepsie Airport, NY Poughkeepsie Airport, NY
All Months Heating Months Only (October ‐ March)

Amb. Temp Bin [°F]
Ave Temp 

[°F]
01‐08 
Hours

09‐16 
Hours

17‐24 
Hours WB [°F]

Enthalpy 
[BTU/lb]

Total Bin 
Hours

Amb. Temp 
Bin  [°F]

Ave Temp 
[°F]

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours WB  [°F]

Enthalpy 
[BTU/lb]

Total Bin 
Hours

55 to 60 57.5 309           266             310           53.6          22.3         885             55 to 60 57.5 40        142      102      51.7       21.2         284         
50 to 55 52.5 307           249             281           48.4          19.4         837             50 to 55 52.5 80        178      127      46.9       18.6         385         
45 to 50 47.5 176           209             219           43.6          17.0         604             45 to 50 47.5 80        172      136      43.0       16.7         388         
40 to 45 42.5 274           250             232           39.2          14.9         756             40 to 45 42.5 183      212      199      38.9       14.7         594         
35 to 40 37.5 324           158             265           34.6          12.8         747             35 to 40 37.5 251      153      243      34.5       12.8         647         
30 to 35 32.5 223           133             197           30.0          10.9         553             30 to 35 32.5 204      133      191      29.9       10.9         528         
25 to 30 27.5 183           93               98             25.3          9.0           374             25 to 30 27.5 169      93        96        25.2       9.0           358         
20 to 25 22.5 154           78               105           20.4          7.3           337             20 to 25 22.5 147      78        105      20.4       7.3           330         
15 to 20 17.5 88             51               75             15.6          5.6           214             15 to 20 17.5 88        51        75        15.6       5.6           214         
10 to 15 12.5 37             47               43             10.4          3.9           127             10 to 15 12.5 37        47        43        10.4       3.9           127         
5 to 10 7.5 45             30               35             5.9            2.6           110             5 to 10 7.5 45        30        35        5.9         2.6           110         
0 to 5 2.5 51             7                 19             1.4            1.2           77               0 to 5 2.5 51        7          19        1.4         1.2           77           
‐5 to 0 ‐2.5 19             5                 9               (3.1)          ‐           33               ‐5 to 0 ‐2.5 19        5          9          (3.1)        ‐           33           
‐10 to ‐5 ‐7.5 15             1                 4               (8.0)          ‐           20               ‐10 to ‐5 ‐7.5 15        1          4          (8.0)        ‐           20           
‐15 to ‐10 ‐12.5 10             ‐              ‐            (12.7)        ‐           10               ‐15 to ‐10 ‐12.5 10        ‐       ‐       (12.7)      ‐           10           

Total 2,215       1,577         1,892       5,684         Total 1,419   1,302   1,384   4,105      

HEATING

COOLING

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐WD
Weather Data ‐ TMY 3 Hourly Records

Building Start Time End Time Start Time End Time
Summer 
Schedule Start Time End Time Start Time End Time

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

01‐08 
Hours

09‐16 
Hours

17‐24 
Hours

Croton‐Harmon HS  12:00 AM 12:00 AM 12:00 AM 12:00 AM 6:00 AM 6:00 PM 8.0       8.0       8.0          8.0           8.0           8.0     1.00   1.00   1.00   2.0     8.0     2.0     ‐     ‐     ‐     0.18   0.71   0.18  
Piere Van Cortlandt MS 12:00 AM 12:00 AM 12:00 AM 12:00 AM 6:00 AM 6:00 PM 8.0       8.0       8.0          8.0           8.0           8.0     1.00   1.00   1.00   2.0     8.0     2.0     ‐     ‐     ‐     0.18   0.71   0.18  

Carrie E. Tompkins ES Campus  4:30 AM 12:00 AM 6:00 AM 6:00 PM 3.5       8.0       8.0          ‐           ‐           ‐     0.31   0.71   0.71   2.0     8.0     2.0     ‐     ‐     ‐     0.18   0.71   0.18  
Transportation Building 12:00 AM 12:00 AM 12:00 AM 12:00 AM 6:00 AM 5:00 PM 8.0       8.0       8.0          8.0           8.0           8.0     1.00   1.00   1.00   2.0     8.0     1.0     ‐     ‐     ‐     0.18   0.71   0.09  
Administration Building 6:30 AM 6:00 PM 6:30 AM 6:00 PM 6:00 AM 7:00 PM 1.5       8.0       2.0          1.5           8.0           2.0     0.19   1.00   0.25   2.0     8.0     3.0     ‐     ‐     ‐     0.18   0.71   0.27  

EXISTING PROPOSED
BMS / Occupancy Schedules

PROPOSED
Weekday Schedule Weekend Schedule

EXISTING
Weekday Schedule Weekend Schedule Weekday Schedule Weekend Schedule WeightedWeekday Schedule Weekend Schedule Weighted

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐Summary
Energy Savings Summary

Utilities
Electric 
kWh

Electric 
kW

Natural Gas
Therms

Fuel Oil
Gallons

Propane 
Gallons $/yr GLOBAL SAFETY FACTORS*

Electric 2,258,416             6,490                   ‐                ‐                 ‐                328,079$        Global Electric Safety Factor [%] =  0.0%
Natural Gas ‐                         ‐                        124,997       ‐                 ‐                137,695$        Global Thermal Safety Factor [%] =  3.0%

Fuel Oil ‐                         ‐                        ‐                46,422           ‐                96,408$          Global Water Safety Factor [%] = 0.0%

Propane ‐                         ‐                        ‐                ‐                 4,448           11,826$          *Applied over the entire project
Total: 2,258,416            6,490                   124,997       46,422          4,448           574,008$       

GUARANTEED Savings Baseline
Electric 95,248$                                             328,079$             29.0%
Fuel Oil 32,980$                                             96,408$                34.2%
Natural Gas 46,044$                                             137,695$             33.4%
Propane 3,161$                                               11,826$                26.7%
Total 177,433$                                          574,008$             30.9%

GUARANTEED SAVINGS

kWh 
Savings

kWh
% Baseline kW Savings

kW % of 
Baseline

 Total $$ 
Savings 

Electric $
% Baseline

Therm 
Savings

Therm
% Baseline

 Therm  $$ 
Savings 

Therm $
% Baseline

Gallon 
Savings

Gallon
% Baseline

 Gallon $$ 
Savings 

Gallon $
% Baseline

Gallon 
Savings

Gallon % of 
Baseline

Gallon $$ 
Savings

Gallon $$ 
% 

Baseline Propane Gallons
Propane Gallons % 

of Baseline
 Water
$$ 

Propane Gallons $ 
of Baseline

1 61,316$                10.7% 384,098       17.0% 1,479.2        22.8% 64,069$             19.5% (1,075)        ‐0.9% (1,171)$        ‐0.9% (695)             ‐1.5% (1,442)$            ‐1.5% (53)       ‐1.2% (141)$        ‐1.2% ‐                             0.0% ‐$                           0.0%

2 2,815$                  0.5% ‐                0.0% ‐                0.0% ‐$                   0.0% 2,582         2.1% 2,815$          2.0% ‐               0.0% ‐$                  0.0% ‐       0.0% ‐$          0.0% ‐                             0.0% ‐$                           0.0%

3 1,003$                  0.2% 819               0.0% ‐                0.0% 51$                     0.0% 874             0.7% 952$             0.7% ‐               0.0% ‐$                  0.0% ‐       0.0% ‐$          0.0% ‐                             0.0% ‐$                           0.0%

4 55,323$                9.6% 33,680         1.5% ‐                0.0% 2,097$               0.6% 27,698       22.2% 30,164$       21.9% 10,064         21.7% 20,890$           21.7% 825       18.5% 2,171$      18.4% ‐                             0.0% ‐$                           0.0%

5 7,958$                  1.4% 918               0.0% ‐                0.0% 57$                     0.0% 3,233         2.6% 3,521$          2.6% 1,565           3.4% 3,250$             3.4% 430       9.7% 1,131$      9.6% ‐                             0.0% ‐$                           0.0%

6 8,607$                  1.5% ‐                0.0% ‐                0.0% ‐$                   0.0% 5,961         4.8% 6,496$          4.7% 1,017           2.2% 2,111$             2.2% ‐       0.0% ‐$          0.0% ‐                             0.0% ‐$                           0.0%

7 11,438$                2.0% ‐                0.0% ‐                0.0% ‐$                   0.0% 2,996         2.4% 3,266$          2.4% 3,936           8.5% 8,171$             8.5% ‐       0.0% ‐$          0.0% ‐                             0.0% ‐$                           0.0%
8 28,973$                5.0% 466,568       20.7% ‐                0.0% 28,973$             8.8% ‐              0.0% ‐$              0.0% ‐               0.0% ‐$                  0.0% ‐       0.0% ‐$          0.0% ‐                             0.0% ‐$                           0.0%

177,433$             30.9% 886,083       39.2% 1,479.2        22.8% 95,248$             29.0% 42,268       33.8% 46,044$       19.7% 15,888        34.2% 32,980$           34.2% 1,201   27.0% 3,161$      26.7% ‐                             0.0% ‐$                          0.0%

ECM 
No.

Total 
Guaranteed 

Energy Savings
% of Baseline 

Total Utility Cost

ELECTRIC NATURAL GAS FUEL OIL PROPANE WATER

Building Envelope Improvements 

Install Solar PV Systems
Total:

Guaranteed Energy Savings

Install Kitchen Hood Controllers

Description

Install Pipe Insulation
Steam Trap Replacement

Install Boiler Burner Controllers
LED Lighting and Lighting Controls Upgrade 

Building Management System Upgrades

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐SIS
Savings Interaction Summary

BOILER FUEL ADJUSTMENTS DUE TO INTERACTIVE ECMS

Fuel Adjustment (Therms) ‐ Boiler load only
64294

Include 

Croton‐
Harmon HS 

Piere Van 
Cortlandt MS

Carrie E. 
Tompkins ES 
Campus 

Transportation 
Building

Administration 
Building Total

(Y/N) ECM # Unadjusted Baseline 68,308 72,198 45,981 4,070 2,804 193,361

‐
DHW Usage (% of Building Thermal 

Usage) 5.0% 5.0% 5.0% 5.0% 5.0% 1

DHW Baseline 3,415 3,610 2,299 204 140 9,668

Adjusted Baseline 64,893 68,588 43,682 3,867 2,664 183,693

y 1
ECM 1 ‐  LED Lighting and Lighting 

Controls Upgrade  ‐962 ‐593 ‐431 ‐49 ‐51 ‐2,086

Adjusted Baseline 65,855 69,181 44,114 3,916 2,714 185,779

n 2
ECM 2 ‐  Install Boiler Burner 

Controllers 0 0 0 0 0 0

Adjusted Baseline 65,855 69,181 44,114 3,916 2,714 185,779

y 3
ECM 3 ‐  Install Kitchen Hood 

Controllers 0 874 0 0 0 874

Adjusted Baseline 65,855 68,307 44,114 3,916 2,714 184,905

y 5
ECM 5 ‐  Building Envelope 

Improvements  2,168 1,652 1,531 393 51 5,795

Adjusted Baseline 63,686 66,656 42,583 3,522 2,663 179,111

y 6 ECM 6 ‐  Install Pipe Insulation 1,408 5,285 675 0 0 7,369

Adjusted Baseline 62,278 61,370 41,908 3,522 2,663 171,742

y 7 ECM 7 ‐  Steam Trap Replacement 5,452 2,996 0 0 0 8,448

Adjusted Baseline 56,826 58,374 41,908 3,522 2,663 163,294

y 8 ECM 8 ‐  Install Solar PV Systems 0 0 0 0 0 0

Adjusted Baseline 56,826 58,374 41,908 3,522 2,663 163,294

n 4
ECM 4 ‐  Building Management 

System Upgrades 0 0 0 0 0 0

Adjusted Baseline 56,826 58,374 41,908 3,522 2,663 163,294

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

ECM DESCRIPTION

Retrofit existing lighting fixtures with new energy efficient lighting fixtures, install motion sensors and implement daylight harvesting where applicable

DATA / ASSUMPTIONS

Heating Season Length [Weeks] 20                           
* Percent of Heating Season [%] 38%
** Fraction of Heat to be Made‐Up [%] 40%
Heating Season Length [Hours] 4,105                      
* Fraction of the year representing the heating season, as there are times during the year when the building is neither heated nor cooled.
** Fraction of the lighting reduction that has to be made up by the heating system; a portion of the lighting heat is released at night plus interior zones will have limited heating loads

Cooling Season Length [Weeks] 16                           
Percent of Cooling Season [%] 31%
Fraction of Cooling Avoided [%] 35%
Average Cooling Equipment COP 3.0                          

COMMISSIONING

Confirm lighting operation and occupancy sensor functionality

RECOVERY/SAFETY FACTOR

Electric Safety Factor [%] = 0%
Thermal Safety Factor [%] = 0%

FORMULAE

CSAVINGS = kWPROPOSED ∙ ( T ∙ C% )

LSAVINGS = kWSAVINGS ∙ T

kWSAVINGS = kWEXISTING ‐ kWPROPOSED

HPENALTY = ( TEQUIVALENT ∙ %HEAT‐SEASON ∙ %MAKE‐UP ) / ηHEATING

TEQUIVALENT = ( LSAVINGS + CSAVINGS ) ∙ 3,412 / 100,000

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Variable Units Description

CSAVINGS kWh Lighting consumption savings from lighting controls

LSAVINGS kWh Lighting consumption savings

C% % Percent reduction in lighting hours of operation with lighting controls

T Hours Annual lighting hours of operation

kWSAVINGS kW Total lighting power savings

kWPROPOSED kW Total proposed lighting power draw

kWEXISTING kW Total existing lighting power draw

HPENALTY Therms Total heating penalty

TEQUIVALENT Therms Therm equivalent of lighting consumption savings

%MAKE‐UP % Fraction of heat to be made up

%HEAT‐SEASON % Percentage heating season of entire year

ηHEATING % Heating system efficiency

CALCULATIONS

Detailed energy savings calculations are in the line‐by‐line calculation sheet

*Inputs are blue

Building

Lighting 
Consumption 
Savings [kWh]

Controls 
Consumption 
Savings [kWh]

Lighting 
Demand 

Savings [kW]
Proposed Boiler 
Efficiency [%]

1 POPPY PLACECroton‐Harmon HS  156,444                  13,400                57.6                   76.0%
FLORAL PARK /Piere Van Cortlandt MS 92,682                    5,916                  35.5                   76.0%
JOHN LEWIS CHCarrie E. Tompkins ES Campus  81,103                    1,333                  31.7                   78.0%

4 Transportation Building 17,612                    ‐                      5.5                      78.0%
5 Administration Building 9,376                      ‐                      3.4                      78.0%
Totals 357,216                  20,650                133.7                

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

CALCULATIONS
1 POPPY PLACE ‐  FLORAL PARK / JOHN LEWIS CHILDS ELEMENTARY

 Croton‐Harmon 
HS  

 Piere Van 
Cortlandt MS 

 Carrie E. 
Tompkins ES 
Campus  

 Transportation 
Building 

 Administration 
Building                             ‐                            ‐                                 ‐                         ‐                            ‐                    ‐                    ‐                  ‐                     ‐                      ‐ 

Lighting Derate [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Lighting Savings [kWh] 169,844                  98,598                82,436               17,612                   9,376                    ‐                           ‐                          ‐                               ‐                       ‐                          ‐                  ‐                  ‐                 ‐                    ‐                   

kW Savings [kW] 57.6                         35.5                    31.7                   5.5                          3.4                         ‐                       ‐                     ‐                          ‐                   ‐                      ‐              ‐              ‐            ‐               ‐              
Heating Season [Weeks/Year] 20                            20                        20                       20                           20                          20                        20                       20                            20                    20                       20               20               20              20                20                

* % of Heating Season [%] 38% 38% 38% 38% 38% 38% 38% 38% 38% 38% 38% 38% 38% 38% 38%
**Fraction of Heat to be Made‐Up [%] 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40%

4,900                       3,018                  2,255                 256                         266                       ‐                       ‐                     ‐                          ‐                   ‐                      ‐              ‐              ‐            ‐               ‐              
Proposed Boiler Efficiency [%] 76.0% 76.0% 78.0% 78.0% 78.0%   0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Heating Penalty [Therms] (992)                         (611)                    (445)                   (50)                         (52)                        ‐                       ‐                     ‐                          ‐                   ‐                      ‐              ‐              ‐            ‐               ‐              
Cooling Season [Weeks/Year] 16                            16                        16                       16                           16                          16                        16                       16                            16                    16                       16               16               16              16                16                

% of Cooling Season [%] 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31%
Fraction of Cooling Avoided [%] 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35%

Cooling Equipment COP 3.0                           3.0                      3.0                      3.0                          3.0                         3.0                       3.0                      3.0                           3.0                   3.0                      3.0              3.0              3.0            3.0               3.0               
Cooling Savings [kWh] 3,048                       1,770                  888                     190                         337                       ‐                           ‐                          ‐                               ‐                       ‐                          ‐                  ‐                  ‐                 ‐                    ‐                   

Exterior Lighting Savings [kWh] 26,241                    10,138                16,356               10,117                   1,584                   
SAVINGS SUMMARY

Building ID kWh Savings kW Savings
Thermal 
Savings Safety Factor

kWh kW Therms %
Croton‐Harmon HS  172,892                  57.6                    (992)                   0.0%
Piere Van Cortlandt MS 100,368                  35.5                    (611)                   0.0%
Carrie E. Tompkins ES Campus  83,324                    31.7                    (445)                   0.0%
Transportation Building 17,801                    5.5                      (50)                      0.0%
Administration Building 9,713                       3.4                      (52)                      0.0%
Subtotal 384,098                  133.7                  (2,150)               

Equivalent of Lighting kWh Saved in Therms [Therms/Yr]

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Attachment 1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Site Name Building Name Index Floor Location Existing Code Proposed Code  Existing Qty  Proposed Qty  Existing kW  Proposed kW 
Existing 

Description Proposed Description

Existing 
Foot 

Candles Volts
Included in 

Project
 Hour 
Code Total Hours

 Total Pre 
kW 

 Total Post 
kW 

 Total 
Saved 

kW 
 Total kWh 

Existing 
 Total kWh 
Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 1 LL Storage 108 CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 2 LL Classroom 108 Above Sink 2844T8 LT44                   1                       1          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 3 LL Classroom 108 2844T8 LT44                 10                     10          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         125             2,014             0.82                0.43        0.39                    1,649                    864                         785 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 4 LL Classroom 108 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 5 LL Janitor Closet 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 6 LL Classroom 110 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 7 LL Classroom 111 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 55 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 8 LL Classroom 112 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 56 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 9 LL Classroom 113 2844T8 LT44                   4                       4          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 56 120 TRUE         125             2,014             0.33                0.17        0.16                       660                    346                         314 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 10 LL Classroom 114 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 58 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 11 LL Classroom 115 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 56 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 12 LL Classroom 116 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 56 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 13 LL Classroom 117 2232T8N LT32                 16                     16          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 58 120 TRUE         125             2,014             0.75                0.33        0.42                    1,508                    660                         848 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 14 LL Bathroom, Men's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         115             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 15 LL Mer Locked No Access LOCKED NR                   1                       1          0.0300              0.0300 LOCKED will Not be Retrofit 120 FALSE             7             1,500             0.03                0.03            -                           44                      44                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 16 LL Bathroom, Women's 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         115             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 17 LL Fourth Grade Closet CFL15 LAHLO-EC                   1                       1          0.0150              0.0140 CFL 15w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         22                      20                             1 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 18 LL Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 19 LL Supply Closet CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 20 LL Hall 1424T8 LT24                 16                     16          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.66                0.34        0.31                    2,268                 1,188                      1,080 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 21 LL Elevator Room 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 22 LL Stair 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.12                0.06        0.06                       425                    223                         203 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 23 1 Classroom 210 2232T8N LT32                 16                     16          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 62 120 TRUE         125             2,014             0.75                0.33        0.42                    1,508                    660                         848 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 24 1 Classroom 211 2232T8N LT32                 17                     17          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 60 120 TRUE         125             2,014             0.80                0.35        0.45                    1,602                    701                         901 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 25 1 Classroom 212 2232T8N LT32                 15                     15          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 62 120 TRUE         125             2,014             0.70                0.31        0.39                    1,414                    619                         795 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 26 1 Classroom 213 Storage 2232T8N LT32                   2                       2          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 50 120 TRUE         125             2,014             0.09                0.04        0.05                       189                      82                         106 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 27 1 Classroom 213 Storage 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 120 TRUE           25             1,850             0.05                0.02        0.03                         87                      38                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 28 1 Classroom 213 2232T8N LT32                   8                       8          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 48 120 TRUE         125             2,014             0.37                0.16        0.21                       754                    330                         424 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 29 1 Storage 213B CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           25             1,850             0.01                0.01        0.00                         23                      16                             7 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 30 1 Stair 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 31 1 Classroom 214 2232T8N LT32                 20                     20          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 62 120 TRUE         125             2,014             0.94                0.41        0.53                    1,885                    825                      1,060 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 32 1 Bath CFL18 LAHLO-EC                   1                       1          0.0180              0.0140 CFL 18w LED Lamp, A-Line, HLO, EC 120 TRUE         125             2,014             0.02                0.01        0.00                         35                      27                             8 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 33 1 Closet CFL13X2 LANLO-ECX2                   1                       1          0.0260              0.0180 CFL (2) 13w LED Lamp, A-Line, NLO, EC x2 120 TRUE         125             2,014             0.03                0.02        0.01                         51                      35                           16 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 34 1 Classroom 215 2232T8N LT32                 17                     17          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 65 120 TRUE         125             2,014             0.80                0.35        0.45                    1,602                    701                         901 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 35 1 Classroom 216 2232T8N LT32                 15                     15          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 60 120 TRUE         125             2,014             0.70                0.31        0.39                    1,414                    619                         795 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 36 1 Classroom 217 2232T8N LT32                 15                     15          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 58 120 TRUE         125             2,014             0.70                0.31        0.39                    1,414                    619                         795 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 37 1 Bath Boys 2232T8 LT32                   3                       3          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 32 120 TRUE           15             3,120             0.12                0.06        0.06                       383                    192                         192 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 38 1 Storage 220 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 39 1 Bath Girls 2232T8 LT32                   3                       3          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 32 120 TRUE           15             3,120             0.12                0.06        0.06                       383                    192                         192 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 40 1 Slop Sink 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 41 1 Supply Closet 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 42 1 Hall 2X4 LED NR                 18                     18          0.0300              0.0300 LED 30w will Not be Retrofit 24 120 FALSE             9             3,462             0.53                0.53            -                      1,823                 1,823                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 43 1 Elevator Lobby CFL18X2 LAHLO-ECX2                   1                       1          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE             9             3,462             0.04                0.03        0.01                       122                      95                           27 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 44 1 Elevator Lobby 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             9             3,462             0.03                0.01        0.01                         98                      47                           51 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 45 1 Hall 2X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE             9             3,462             0.03                0.03            -                         101                    101                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 46 1 Faculty Room 2X4 LED NR                   6                       6          0.0300              0.0300 LED 30w will Not be Retrofit 20 120 FALSE         103             2,395             0.18                0.18            -                         420                    420                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 47 LL Entrance CFL18X2 LAHLO-ECX2                   1                       1          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE             9             3,462             0.04                0.03        0.01                       122                      95                           27 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 48 1 Bath I60X2 LANLO-ECX2                   1                       1          0.1200              0.0180 Inc (2) 60w LED Lamp, A-Line, NLO, EC x2 120 TRUE             6             3,120             0.12                0.02        0.10                       365                      55                         310 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 49 1 Bath I60X2 LANLO-ECX2                   1                       1          0.1200              0.0180 Inc (2) 60w LED Lamp, A-Line, NLO, EC x2 120 TRUE             6             3,120             0.12                0.02        0.10                       365                      55                         310 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 50 1 Drink Machine VEND NR                   1                       1          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.33                0.33            -                      2,178                 2,178                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 51 1 Hall By Faculty 2X4 LED NR                   6                       6          0.0300              0.0300 LED 30w will Not be Retrofit 32 120 FALSE         109             3,504             0.18                0.18            -                         615                    615                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 52 1 Bath CFL18X2 LAHLO-ECX2                   2                       2          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE             6             3,120             0.07                0.05        0.02                       219                    170                           49 

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Attachment 1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Site Name Building Name Index Floor Location Existing Code Proposed Code  Existing Qty  Proposed Qty  Existing kW  Proposed kW 
Existing 

Description Proposed Description

Existing 
Foot 

Candles Volts
Included in 

Project
 Hour 
Code Total Hours

 Total Pre 
kW 

 Total Post 
kW 

 Total 
Saved 

kW 
 Total kWh 

Existing 
 Total kWh 
Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 53 1 Bath 1222T8 LT22                   1                       1          0.0290              0.0140 1x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             6             3,120             0.03                0.01        0.01                         88                      43                           46 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 54 2 Fan Room CFL15 LAHLO-EC                   7                       7          0.0150              0.0140 CFL 15w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.10                0.10        0.01                       154                    143                           10 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 55 1 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 24 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 56 1 Flynn Pe Office 2844T8 LT44                   1                       1          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 57 1 Gym 2444T8H LED14HB15LMWG                 16                     16          0.1400              0.0850 

2x4, 4-Lamp T8, 
HP LED High Bay, 15K Lumens, WG, 1x4 120 TRUE           27             3,222             2.18                1.33        0.86                    7,037                 4,272                      2,764 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 58 1 P E Office 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 59 1 PE Office Storage 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 60 1 Entrance To Gym 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 61 1 Computer Room 2434T8DS LT34DS                 12                     12          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 120 TRUE         125             2,014             0.75                0.39        0.36                    1,508                    778                         730 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 62 1 Computer Room Store CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           15             3,120             0.01                0.01        0.00                         40                      27                           12 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 63 1 Entry to 30 MP Rm 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 64 1 File Storage 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 65 1 Hall By Gym 1424T8 LT24                   7                       7          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         109             3,504             0.29                0.15        0.14                    1,004                    526                         478 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 66 1 Hall By Gym 1424T8 LT24                   7                       7          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.29                0.15        0.14                       992                    520                         473 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 67 1 Displace Case 1414T8 LT14                   2                       2          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE             9             3,462             0.04                0.02        0.02                       149                      74                           74 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 68 1 Main Entrance 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.16                0.09        0.08                       567                    297                         270 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 69 1 Main Entrance 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 70 1 Hall LED7 NR                 10                     10          0.0300              0.0300 LED 7w will Not be Retrofit 120 FALSE             9             3,462             0.29                0.29            -                      1,013                 1,013                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 71 1 Library Classroom 2444T8 LT44                   4                       4          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE           25             1,850             0.33                0.17        0.16                       606                    317                         289 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 72 1 Story Room 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE           25             1,850             0.20                0.11        0.10                       379                    198                         180 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 73 1 Office 2844T8 LT44                   1                       1          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 30 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 74 1 Library Main Ceiling 2444T8 LT44                 28                     28          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE           25             1,850             2.29                1.20        1.09                    4,242                 2,222                      2,020 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 75 1 Small Classroom 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         125             2,014             0.12                0.06        0.06                       251                    130                         122 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 76 1 Storage 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 77 1 Hall By Library 2222T8 LT22                   8                       8          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 20 120 TRUE             9             3,462             0.23                0.11        0.12                       783                    378                         405 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 78 1 Library Entry 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE             9             3,462             0.16                0.09        0.08                       567                    297                         270 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 79 1 Old Kitchen NONE NR                   6                       6          0.0300              0.0300 NONE will Not be Retrofit 28 120 FALSE             3             2,542             0.18                0.18            -                         446                    446                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 80 1 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 81 1 Supply Closet CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 82 1 Freezer I60 LANLO-EC                   1                       1          0.0600              0.0090 Inc 60w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.06                0.01        0.05                         88                      13                           75 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 83 1 Entrance By Multi-purpose 2222T8 LT22                   9                       9          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 32 120 TRUE             9             3,462             0.25                0.12        0.13                       881                    425                         456 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 84 1 MPR Entrance 2222T8 LT22                   2                       2          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 30 120 TRUE             9             3,462             0.06                0.03        0.03                       196                      95                         101 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 85 1 Entrance By Multi-purpose CFL15 LAHLO-EC                 12                     12          0.0150              0.0140 CFL 15w LED Lamp, A-Line, HLO, EC 120 TRUE             9             3,462             0.18                0.16        0.01                       608                    567                           41 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 86 1 Music Room 2424T8 LT24                   9                       9          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE         125             2,014             0.37                0.19        0.18                       742                    389                         353 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 87 1 Instrument Storage 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 88 1 Multi-purpose Room 2464T8N LED14HB20LMWG                 16                     16          0.1640              0.1170 

2x4, 6-Lamp T8, 
NP LED High Bay, 20K Lumens, WG, 1x4 55 120 TRUE           27             3,222             2.56                1.83        0.73                    8,243                 5,881                      2,362 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 89 1 Multi-purpose Room Soffit 1424T8 LT24-HI                 39                     39          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HI 120 TRUE           27             3,222             1.60                0.84        0.76                    5,146                 2,695                      2,450 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 90 1 Multi-purpose Room CFL18X2 LAHLO-ECX2                 18                     18          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE           27             3,222             0.63                0.49        0.14                    2,036                 1,583                         452 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 91 1 MPR storage 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 92 1 rear entry MPR 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 93 1 MER 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 94 1 Stage 1424T8 LT24-HI                 30                     30          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HI 120 TRUE           27             3,222             1.23                0.64        0.59                    3,958                 2,073                      1,885 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 95 1 Stage Storage 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 96 1 Stage Entrance 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           27             3,222             0.08                0.04        0.04                       264                    138                         126 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 97 1 Kitchen Area 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 98 1 Slop Sink 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 99 1 Art Room 2434T8 LT34                 13                     13          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 36 120 TRUE         125             2,014             0.81                0.42        0.39                    1,634                    842                         791 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 100 1 Supply Closet 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 101 1 Bathroom, Men's 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         115             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 102 1 Bathroom, Women's 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         115             2,496             0.12                0.06        0.06                       307                    161                         146 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 103 1 Welcome Center 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 104 1 Server Room 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Exhibit D-5: Engineered Cost Avoidance Calculations
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Site Name Building Name Index Floor Location Existing Code Proposed Code  Existing Qty  Proposed Qty  Existing kW  Proposed kW 
Existing 

Description Proposed Description

Existing 
Foot 

Candles Volts
Included in 

Project
 Hour 
Code Total Hours

 Total Pre 
kW 

 Total Post 
kW 

 Total 
Saved 

kW 
 Total kWh 

Existing 
 Total kWh 
Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 105 1 Athletic Office 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 106 1 Conference Rm 1 2424T8DS LT24DS                   2                       2          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 107 1 Principle Office 2424T8DS LT24DS                   3                       3          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 45 120 TRUE         103             2,395             0.12                0.06        0.06                       294                    154                         140 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 108 1 Principle Office Ceiling 2424T8DS LT24DS                   3                       3          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 45 120 TRUE         103             2,395             0.12                0.06        0.06                       294                    154                         140 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 109 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         115             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 110 1 Nurses Suite 2X4 LED NR                   3                       3          0.0300              0.0300 LED 30w will Not be Retrofit 52 120 FALSE         103             2,395             0.09                0.09            -                         210                    210                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 111 1 Nurse Suite 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 112 1 Nurse Suite 2X2 LED NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         103             2,395             0.12                0.12            -                         280                    280                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 113 1 Above Beds 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 114 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 115 1 Classroom 2 2424T8DS LT24DS                   6                       6          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.25                0.13        0.12                       495                    259                         236 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 116 1 Classroom 2 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.04                0.02        0.02                         82                      43                           39 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 117 1 Classroom 3 2232T8N LT32                 12                     12          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 55 120 TRUE         125             2,014             0.56                0.25        0.32                    1,131                    495                         636 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 118 1 Bath CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           15             3,120             0.01                0.01        0.00                         40                      27                           12 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 119 1 Classroom 4 2232T8N LT32                 21                     21          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 40 120 TRUE         125             2,014             0.98                0.43        0.55                    1,979                    866                      1,113 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 120 1 Bath CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           15             3,120             0.01                0.01        0.00                         40                      27                           12 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 121 1 Hall Between Rooms 1 & 4 2424T8 LT24                   8                       8          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE             9             3,462             0.33                0.17        0.16                    1,134                    594                         540 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 122 1 Classroom 5 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 46 120 TRUE         125             2,014             0.20                0.11        0.10                       412                    216                         196 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 123 1 Classroom 5A 2232T8N LT32                 18                     18          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 42 120 TRUE         125             2,014             0.84                0.37        0.47                    1,697                    742                         954 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 124 1 Rear Storage 2232T8N LT32                   2                       2          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 24 120 TRUE           25             1,850             0.09                0.04        0.05                       173                      76                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 125 1 Rear Storage 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE           25             1,850             0.03                0.01        0.01                         52                      25                           27 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 126 1 Classroom 6 2424T8 LT24                 21                     21          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.86                0.45        0.41                    1,732                    907                         825 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 127 1 Bath 5 CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           15             3,120             0.01                0.01        0.00                         40                      27                           12 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 128 1 Bath 6 CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE           15             3,120             0.01                0.01        0.00                         40                      27                           12 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 129 1 Classroom 6 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 120 TRUE         125             2,014             0.04                0.02        0.02                         82                      41                           41 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 130 1 Hall By Classroom 5 & 6 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE             9             3,462             0.12                0.06        0.06                       425                    223                         203 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 131 1 Hall By Classroom 5 & 6 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 132 1 Classroom 13 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         125             2,014             0.49                0.26        0.23                       990                    518                         471 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 133 1 Classroom 14 2424T8 LT24                 10                     10          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 46 120 TRUE         125             2,014             0.41                0.21        0.20                       825                    432                         393 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 134 1 Classroom 14 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 46 120 TRUE         125             2,014             0.08                0.03        0.05                       161                      65                           96 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 135 1 Classroom 14 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 46 120 TRUE           25             1,850             0.05                0.02        0.03                         87                      38                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 136 1 Classroom 15 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 48 120 TRUE         125             2,014             0.49                0.26        0.23                       990                    518                         471 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 137 1 Classroom 16 2424T8 LT24L24                 16                     16          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, L24 46 120 TRUE         125             2,014             0.66                0.34        0.31                    1,320                    691                         628 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 138 1 Classroom 17 2424T8 LT24                 14                     14          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 48 120 TRUE         125             2,014             0.57                0.30        0.27                    1,155                    605                         550 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 139 1 Classroom 17 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 48 120 TRUE           25             1,850             0.05                0.02        0.03                         87                      38                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 140 1 Faculty Bath 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         106             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 141 1 Hall By Classroom 13 To 17 2424T8 LT24                 14                     14          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE             9             3,462             0.57                0.30        0.27                    1,985                 1,040                         945 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 142 1 Bathroom, Women's 1844T8 LT44                   2                       2          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         115             2,496             0.16                0.09        0.08                       409                    214                         195 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 143 1 Bathroom, Women's 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         115             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 144 1 Slop Sink 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 145 1 Bathroom, Men's 1844T8 LT44                   2                       2          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         115             2,496             0.16                0.09        0.08                       409                    214                         195 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 146 1 Bathroom, Men's 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         115             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 147 1 Classroom 18 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 148 1 Classroom 18 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 120 TRUE         125             2,014             0.05                0.02        0.03                         94                      41                           53 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 149 1 Bath classroom 18 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 27 120 TRUE         115             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 150 1 Classroom 19 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 48 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 151 1 Classroom 19 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 48 120 TRUE         125             2,014             0.05                0.02        0.03                         94                      41                           53 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 152 1 Classroom 19 Bath 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 27 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 153 1 Classroon Closet 19 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 154 1 Classroom 20 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 52 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 155 1 Classroom 20 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 52 120 TRUE         125             2,014             0.05                0.02        0.03                         94                      41                           53 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 156 1 Classroom 20 Bath 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Exhibit D-5: Engineered Cost Avoidance Calculations
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Attachment 1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Site Name Building Name Index Floor Location Existing Code Proposed Code  Existing Qty  Proposed Qty  Existing kW  Proposed kW 
Existing 

Description Proposed Description

Existing 
Foot 

Candles Volts
Included in 

Project
 Hour 
Code Total Hours

 Total Pre 
kW 

 Total Post 
kW 

 Total 
Saved 

kW 
 Total kWh 

Existing 
 Total kWh 
Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 157 1 Classroom 21 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 48 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 158 1 Classroom 21 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 48 120 TRUE         125             2,014             0.05                0.02        0.03                         94                      41                           53 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 159 1 Storage 21-22 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 160 1 Classroom 21 Bath 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 161 1 Classroom 22 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 56 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 162 1 Classroom 22 2232T8N LT32                   1                       1          0.0480              0.0210 

2x2, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 2' Lamps 56 120 TRUE         125             2,014             0.05                0.02        0.03                         94                      41                           53 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 163 1 Classroom 22 Bath 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 164 1 Classroom 23 2434T8DS LT34DS                 14                     14          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 52 120 TRUE         125             2,014             0.87                0.45        0.42                    1,759                    907                         852 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 165 1 Classroom 23 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 52 120 TRUE         125             2,014             0.04                0.02        0.02                         82                      41                           41 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 166 1 Classroom 23 Storage 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 167 1 Classroom 23 Bath 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE         125             2,014             0.08                0.04        0.04                       165                      86                           79 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 168 1 Uni Sex Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 169 1 Uni Sex Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 170 1 Classroom 24 2434T8DS LT34DS                   7                       7          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 50 120 TRUE         125             2,014             0.44                0.23        0.21                       880                    454                         426 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 171 1 Classroom 25 2434T8DS LT34DS                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 62 120 TRUE         125             2,014             0.25                0.13        0.12                       503                    259                         243 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 172 1 Mer 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 173 1 Hall By 24 To 18 2424T8 LT24                 19                     19          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE         109             3,504             0.78                0.41        0.37                    2,726                 1,428                      1,298 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 174 1 Classroom 10 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 52 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 175 1 Classroom 10 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 52 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 176 1 Classroom 11 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 54 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 177 1 Classroom 11 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 54 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 178 1 Classroom 12 2844T8 LT44-L24X2                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps, L24x2 55 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 179 1 Classroom 12 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 55 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 180 1 Classroom 7 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 56 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 181 1 Classroom 7 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 56 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 182 1 Classroom 8 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 60 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 183 1 Classroom 8 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 60 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 184 1 Classroom 9 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 54 120 TRUE         125             2,014             0.74                0.39        0.35                    1,485                    778                         707 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 185 1 Classroom 9 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 54 120 TRUE           25             1,850             0.12                0.06        0.06                       227                    119                         108 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 186 1 Hall 2424T8 LT24                   8                       8          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE             9             3,462             0.33                0.17        0.16                    1,134                    594                         540 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 187 1 Boiler Room Bath CFL15 LAHLO-EC                   1                       1          0.0150              0.0140 CFL 15w LED Lamp, A-Line, HLO, EC 120 TRUE             6             3,120             0.01                0.01        0.00                         46                      43                             3 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 188 1 Boiler Room 1844T8N LT44-HI                   2                       2          0.1090              0.0440 

1x8, 4-Lamp T8 4', 
NP LED Int. Driver Lamps, (4) 4' Lamps, HI 120 TRUE             3             2,542             0.21                0.09        0.13                       540                    218                         322 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 189 1 Boiler Room 1424T8 LT24-HI                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HI 120 TRUE             3             2,542             0.20                0.11        0.10                       520                    273                         248 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 190 1 Bathroom, Women's 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         115             2,496             0.12                0.06        0.06                       307                    161                         146 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 191 1 Copy Room 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 192 1 Janitor Office 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 193 1 Closet 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 194 1 Bathroom, Men's 2844T8 LT44                   1                       1          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         115             2,496             0.08                0.04        0.04                       204                    107                           97 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 195 1 Bathroom, Men's 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         115             2,496             0.04                0.02        0.02                       102                      54                           49 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 196 1 Asst Principal 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 48 120 TRUE             3             2,542             0.12                0.06        0.06                       317                    164                         154 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 197 1 Asst Pricipal Bath 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 20 120 TRUE         115             2,496             0.03                0.01        0.01                         71                      34                           37 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 198 1 Main Office 2434T8N LT34                   4                       4          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 46 120 TRUE             3             2,542             0.32                0.13        0.19                       813                    327                         486 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 199 1 Office Tanner 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 200 1 Conference Room 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE             3             2,542             0.08                0.03        0.05                       203                      82                         121 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 201 1 Copy Room 2434T8 LT34                   1                       1          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 38 120 TRUE             3             2,542             0.06                0.03        0.03                       159                      82                           77 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 202 1 Office Frankel 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 42 120 TRUE             3             2,542             0.12                0.06        0.06                       317                    164                         154 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 203 1 Frankel Bath CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE         115             2,496             0.01                0.01        0.00                         32                      22                           10 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 204 1 Hall Bath 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 22 120 TRUE             9             3,462             0.03                0.01        0.01                         98                      47                           51 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 205 LL Service Storage 1 1424T8 LT24                 15                     15          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.61                0.32        0.29                    1,561                    818                         744 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 206 LL Generator Room 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.16                0.09        0.08                       246                    129                         117 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 207 LL Facilities Office Entrance 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 208 LL Bath 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             6             3,120             0.03                0.01        0.01                         88                      43                           46 
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kW 
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Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 209 LL District Storage 1424T8 LT24                   6                       6          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.25                0.13        0.12                       625                    327                         297 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 210 LL Office 1 2222T8 LT22                   4                       4          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.11                0.05        0.06                       288                    139                         149 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 211 LL Facilities Office 2222T8 LT22                   6                       6          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE         103             2,395             0.17                0.08        0.09                       406                    196                         210 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 212 LL Records Storage 1824T8 LT24                 12                     12          0.0420              0.0220 1x8, 2-Lamp T8 4' LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.49                0.26        0.23                    1,249                    654                         595 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 213 LL Hall 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 214 LL Bath Womens 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 215 LL Bath Mens 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 216 Ext Exterior S70 LEDCPY03LMPH                   2                       2          0.0900              0.0280 HPS 70w LED Canopy, 3000 Lumens 120 TRUE           10             4,380             0.18                0.05        0.12                       769                    239                         530 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 217 Ext Exterior PL26

LEDWPFCRD01LMP
H                   1                       1          0.0280              0.0140 CF PL 26w LED Wallpack Round, Full Cutoff, 1000 Lumens, PH 120 TRUE           10             4,380             0.03                0.01        0.01                       120                      60                           60 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 218 Ext Exterior S100 LEDWPFC04LMPH                 18                     18          0.1300              0.0420 HPS 100w LED Wallpack, Full Cutoff, 4000 Lumens, PH 120 TRUE           10             4,380             2.28                0.74        1.54                    9,993                 3,228                      6,764 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 219 Ext Exterior S100 LEDWPFC04LMPH                   6                       6          0.1300              0.0420 HPS 100w LED Wallpack, Full Cutoff, 4000 Lumens, PH 120 TRUE           10             4,380             0.76                0.25        0.51                    3,331                 1,076                      2,255 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 220 Ext Exterior LED30 NR                   8                       8          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           10             4,380             0.23                0.23            -                      1,025                 1,025                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 221 Ext Exterior PL42 LEDWPFC02LMPH                   4                       4          0.0460              0.0260 CF PL 42w LED Wallpack, Full Cutoff, 2000 Lumens, PH 120 TRUE           10             4,380             0.18                0.10        0.08                       786                    444                         342 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 222 Ext Exterior S50 LEDWPFC02LMPH                   3                       3          0.0600              0.0260 HPS 50w LED Wallpack, Full Cutoff, 2000 Lumens, PH 120 TRUE           10             4,380             0.18                0.08        0.10                       769                    333                         436 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 223 Ext Exterior S150 LEDWPFC06LMPH                   1                       1          0.1900              0.0620 HPS 150w LED Wallpack, Full Cutoff, 6000 Lumens, PH 120 TRUE           10             4,380             0.19                0.06        0.12                       811                    265                         547 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 224 Ext Exterior S70 LEDFL03LMYKPH                   2                       2          0.0900              0.0200 HPS 70w LED Flood Light 3,000 Lumens, Yoke Mount, PH 120 TRUE           10             4,380             0.18                0.04        0.14                       769                    171                         598 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 225 Ext Exterior Drive Thru S70 LEDCPY03LMPH                   5                       5          0.0900              0.0280 HPS 70w LED Canopy, 3000 Lumens 120 TRUE           10             4,380             0.44                0.14        0.30                    1,922                    598                      1,324 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 226 Ext Exterior Storage 1424T8 LT24                   6                       6          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           10             4,380             0.25                0.13        0.12                    1,076                    564                         512 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 227 Ext Exterior Pole S400 LEDSB18LMAMPH                   2                       2          0.4700              0.1200 HPS 400w LED Shoebox, 18,000 Lumens, Type III, PH 120 TRUE           10             4,380             0.92                0.23        0.68                    4,014                 1,025                      2,989 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 228 Ext Exterior LED30 NR                 16                     16          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           10             4,380             0.47                0.47            -                      2,050                 2,050                            -   

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 229 Ext Sed Adder NL NR-SED                   3                       3                  -                       -   New Layout NR-SEE SED ADDERS 120 FALSE           10             4,380                 -                      -              -                            -                         -                              -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 1 3 Classroom 301 2424T8 LEDSL14NLOPM                 18                     18          0.0420              0.0330 2x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 58 120 TRUE         120             2,172             0.74                0.58        0.16                    1,601                 1,258                         343 
Croton Harmon Schools 
Phase II Croton-Harmon HS 2 3 Classroom 301 2424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 2x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 58 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 3 3 Classroom 301 2X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           20             2,200             0.06                0.06            -                         129                    129                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 4 3 Classroom 303 1844T8 LEDSL14NLOPMX2                   4                       4          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 40 120 TRUE         120             2,172             0.33                0.26        0.07                       712                    559                         152 
Croton Harmon Schools 
Phase II Croton-Harmon HS 5 3 Classroom 303 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 38 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 6 3 Classroom 305 1844T8 LEDSL14NLOPMX2                   4                       4          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 35 120 TRUE         120             2,172             0.33                0.26        0.07                       712                    559                         152 
Croton Harmon Schools 
Phase II Croton-Harmon HS 7 3 Classroom 305 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 35 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 8 3 Classroom 307 1844T8 LEDSL14NLOPMX2                   4                       4          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 36 120 TRUE         120             2,172             0.33                0.26        0.07                       712                    559                         152 
Croton Harmon Schools 
Phase II Croton-Harmon HS 9 3 Classroom 307 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 36 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 10 3 Classroom 309 1844T8 LEDSL14NLOPMX2                   4                       4          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 33 120 TRUE         120             2,172             0.33                0.26        0.07                       712                    559                         152 
Croton Harmon Schools 
Phase II Croton-Harmon HS 11 3 Classroom 309 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 33 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 12 3 Classroom 311 Chem Lab 1844T8 LEDSL14NLOPMX2                   8                       8          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 42 120 TRUE           20             2,200             0.66                0.51        0.14                    1,441                 1,133                         309 
Croton Harmon Schools 
Phase II Croton-Harmon HS 13 3 Classroom 311 Chem Lab 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 42 120 TRUE           20             2,200             0.08                0.06        0.02                       180                    142                           39 
Croton Harmon Schools 
Phase II Croton-Harmon HS 14 3 Storage 311 Prep 1424T8 LEDSL14NLOPM                   3                       3          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 120 TRUE             7             1,500             0.12                0.10        0.03                       184                    145                           39 
Croton Harmon Schools 
Phase II Croton-Harmon HS 15 3 Classroom 312 Bio 1844T8 LEDSL14NLOPMX2                   8                       8          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 37 120 TRUE         120             2,172             0.66                0.51        0.14                    1,423                 1,118                         305 
Croton Harmon Schools 
Phase II Croton-Harmon HS 16 3 Classroom 312 Bio 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 37 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 17 3 Office 312 2X2 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 13 120 FALSE         103             2,395             0.03                0.03            -                           70                      70                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 18 3 Storage CFL55 LAHLO-EC                   1                       1          0.0550              0.0140 CFL 55w LED Lamp, A-Line, HLO, EC 120 TRUE         107             1,200             0.05                0.01        0.04                         64                      16                           48 
Croton Harmon Schools 
Phase II Croton-Harmon HS 19 3 Bathroom, Women's 1X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 12 120 FALSE           14             3,120             0.03                0.03            -                           91                      91                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 20 3 Bathroom, Women's 1X2 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           14             3,120             0.03                0.03            -                           91                      91                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 21 3 Stairs Going Up CFL26 LAHLO-EC                   1                       1          0.0260              0.0140 CFL 26w LED Lamp, A-Line, HLO, EC 120 TRUE           14             3,120             0.03                0.01        0.01                         79                      43                           37 
Croton Harmon Schools 
Phase II Croton-Harmon HS 22 3 Mech Room CFL55 LAHLO-EC                   3                       3          0.0550              0.0140 CFL 55w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.16                0.04        0.12                       241                      61                         180 
Croton Harmon Schools 
Phase II Croton-Harmon HS 23 3 Classroom 310 1844T8 LT44                 12                     12          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE         120             2,172             0.98                0.51        0.47                    2,135                 1,118                      1,016 
Croton Harmon Schools 
Phase II Croton-Harmon HS 24 3 Closest 310 Physics 1212T5 LT12T5                   1                       1          0.0080              0.0090 1x1, 1-Lamp T5 LED Int. Driver Lamp, (1) 2' T5 HE Lamp 120 TRUE             7             1,500             0.01                0.01       (0.00)                         12                      13                            (1)
Croton Harmon Schools 
Phase II Croton-Harmon HS 25 3 Classroom 306 Science 1844T8 LEDSL14NLOPMX2                 10                     10          0.0840              0.0660 1x8, 4-Lamp T8 4' LED Strip w/ Lens, NLO, 1x4, PM, x2 58 120 TRUE         120             2,172             0.82                0.64        0.18                    1,779                 1,398                         381 
Croton Harmon Schools 
Phase II Croton-Harmon HS 26 3 Classroom 306 Science 1424T8 LEDSL14NLOPM                   2                       2          0.0420              0.0330 1x4, 2-Lamp T8 LED Strip w/ Lens, NLO, 1x4, PM 58 120 TRUE         120             2,172             0.08                0.06        0.02                       178                    140                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 27 3 Storage 306 PL26 LKC8LLO                   1                       1          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE         107             1,200             0.03                0.01        0.02                         33                      14                           19 
Croton Harmon Schools 
Phase II Croton-Harmon HS 28 3 Restroom 306a 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Croton-Harmon HS 29 3 Bathroom, Men's 1X8 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 22 120 FALSE         114             2,496             0.03                0.03            -                           73                      73                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 30 3 Bathroom, Men's 1X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 20 120 FALSE         114             2,496             0.03                0.03            -                           73                      73                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 31 3 Classroom 304 2424T8 LT24                 11                     11          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 75 120 TRUE         120             2,172             0.45                0.24        0.21                       978                    512                         466 
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Croton Harmon Schools 
Phase II Croton-Harmon HS 32 3 Utility 303 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Croton-Harmon HS 33 3 Classroom 302 1844T8 LT44                   6                       6          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 58 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 
Croton Harmon Schools 
Phase II Croton-Harmon HS 34 3 Hallway 3rd Floor 2424T8 LT24                 11                     11          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 25 120 TRUE           11             3,417             0.45                0.24        0.21                    1,539                    806                         733 
Croton Harmon Schools 
Phase II Croton-Harmon HS 35 3 Hallway 3rd floor 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 25 120 TRUE           11             3,417             0.20                0.11        0.10                       700                    366                         333 
Croton Harmon Schools 
Phase II Croton-Harmon HS 36 3 Hallway 3rd Floor K-LED NR                   3                       3                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 37 2 Office 200 2X4 LED NR                   6                       6          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         103             2,395             0.18                0.18            -                         420                    420                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 38 2 Office 201a 1X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 39 2 Office 201b 1X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 32 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 40 2 Storage 201 1X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 18 120 FALSE         107             1,200             0.03                0.03            -                           35                      35                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 41 2 Office 201c 2X2 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 42 2 Office 201e 1X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 25 120 FALSE         107             1,200             0.03                0.03            -                           35                      35                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 43 2 Office 201 F 2X4 LED NR                   3                       3          0.0300              0.0300 LED 30w will Not be Retrofit 45 120 FALSE         103             2,395             0.09                0.09            -                         210                    210                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 44 2 Bathroom, 201d LED10 NR                   1                       1          0.0300              0.0300 LED 10w will Not be Retrofit 120 FALSE         105             1,440             0.03                0.03            -                           42                      42                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 45 2 Closet 201i CFL13 LANLO-EC                   2                       2          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE         107             1,200             0.03                0.02        0.01                         30                      21                             9 
Croton Harmon Schools 
Phase II Croton-Harmon HS 46 2 Classroom 203 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 64 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 47 2 Classroom 205 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 58 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 48 2 Classroom 207 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 58 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 49 2 Classroom 209 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 54 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 50 2 Classroom 211 2424T8N LT24                   4                       4          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE         120             2,172             0.21                0.09        0.13                       466                    186                         280 

Croton Harmon Schools 
Phase II Croton-Harmon HS 51 2 Bathroom, 211 2X2 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         105             1,440             0.03                0.03            -                           42                      42                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 52 2 Classroom 213 2X4 LED NR                   8                       8          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         120             2,172             0.23                0.23            -                         508                    508                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 53 2 Balcony I60DIM LKC8NLO-AUD                 15                     15          0.0600              0.0280 Inc 60w, DIM LED Retrofit Can Kit, 8 Inch, NLO, AUD 120 TRUE             7             1,500             0.88                0.41        0.47                    1,316                    614                         702 
Croton Harmon Schools 
Phase II Croton-Harmon HS 54 2 Balcony K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 55 2 Utility 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Croton-Harmon HS 56 2 Bathroom, Men's 2X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         114             2,496             0.03                0.03            -                           73                      73                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 57 2 Bathroom, Men's 2X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         114             2,496             0.03                0.03            -                           73                      73                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 58 2 Classroom 200a 1X4 LED NR                 20                     20          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         120             2,172             0.59                0.59            -                      1,271                 1,271                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 59 2 Hallway 200a 2222T8 LT22                   3                       3          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE         111             3,504             0.08                0.04        0.04                       297                    143                         154 
Croton Harmon Schools 
Phase II Croton-Harmon HS 60 2 Classroom 200a K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 61 2 Classroom 200b 2X2 LED NR                 20                     20          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         120             2,172             0.59                0.59            -                      1,271                 1,271                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 62 2 Classroom 200b K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 63 2 Prep Chem 200c 2X2 LED NR                   3                       3          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE             1             8,760             0.09                0.09            -                         769                    769                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 64 2 Storage 201g 1X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         107             1,200             0.06                0.06            -                           70                      70                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 65 2 Storage 201f 1X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         107             1,200             0.06                0.06            -                           70                      70                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 66 2 T V Studio LOCKED NR                   1                       1          0.0300              0.0300 LOCKED will Not be Retrofit 120 FALSE             7             1,500             0.03                0.03            -                           44                      44                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 67 2 Classroom 202 2434T8 LT34                   8                       8          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 62 120 TRUE         120             2,172             0.50                0.26        0.24                    1,084                    559                         525 
Croton Harmon Schools 
Phase II Croton-Harmon HS 68 2 Classroom 202 2434T8 LT34                   6                       6          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 62 120 TRUE         120             2,172             0.37                0.19        0.18                       813                    419                         394 
Croton Harmon Schools 
Phase II Croton-Harmon HS 69 2 Classroom 204 2424T8N LT24                 16                     16          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         120             2,172             0.86                0.34        0.51                    1,864                    745                      1,118 

Croton Harmon Schools 
Phase II Croton-Harmon HS 70 2 Bathroom, Women's 2X4 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 15 120 FALSE         114             2,496             0.03                0.03            -                           73                      73                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 71 2 Bathroom, Women's LED10 NR                   2                       2          0.0300              0.0300 LED 10w will Not be Retrofit 120 FALSE         114             2,496             0.06                0.06            -                         146                    146                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 72 2 J C CFL23 LAHLO-EC                   1                       1          0.0230              0.0140 CFL SI 23w LED Lamp, A-Line, HLO, EC 120 TRUE         107             1,200             0.02                0.01        0.01                         27                      16                           11 
Croton Harmon Schools 
Phase II Croton-Harmon HS 73 2 Classroom 206 2424T8N LT24                   7                       7          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 42 120 TRUE         120             2,172             0.38                0.15        0.23                       815                    326                         489 

Croton Harmon Schools 
Phase II Croton-Harmon HS 74 2 Office 206a 2424T8N LT24                   3                       3          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE         103             2,395             0.16                0.06        0.10                       385                    154                         231 

Croton Harmon Schools 
Phase II Croton-Harmon HS 75 2 Bathroom, Faculty 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 28 120 TRUE         114             2,496             0.03                0.01        0.01                         71                      34                           37 
Croton Harmon Schools 
Phase II Croton-Harmon HS 76 2 Utility 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Croton-Harmon HS 77 2 Hallway Balcony-213 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.49                0.26        0.23                    1,679                    880                         800 
Croton Harmon Schools 
Phase II Croton-Harmon HS 78 2 Hallway Balcony- 213 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.20                0.11        0.10                       700                    366                         333 
Croton Harmon Schools 
Phase II Croton-Harmon HS 79 2 Hallway Balcony-213 K-LED NR                   3                       3                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 80 2 Storage 210 CFL23 LAHLO-EC                   2                       2          0.0230              0.0140 CFL SI 23w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.04                0.03        0.02                         67                      41                           26 
Croton Harmon Schools 
Phase II Croton-Harmon HS 81 2 Classroom 212 2424T8N LT24                   8                       8          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 52 120 TRUE         120             2,172             0.43                0.17        0.26                       932                    373                         559 

Croton Harmon Schools 
Phase II Croton-Harmon HS 82 2 Classroom 214 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 54 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 83 2 Classroom 216 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 
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Croton Harmon Schools 
Phase II Croton-Harmon HS 84 2 Classroom 219 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 52 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 85 2 Classroom 217 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 86 2 Classroom 215 2424T8N LT24                 12                     12          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 54 120 TRUE         120             2,172             0.64                0.26        0.39                    1,398                    559                         839 

Croton Harmon Schools 
Phase II Croton-Harmon HS 87 2 Hallway 242 2X4 LED NR                   9                       9          0.0300              0.0300 LED 30w will Not be Retrofit 28 120 FALSE         111             3,504             0.26                0.26            -                         922                    922                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 88 2 Mech Rm 231 1424T8 LT24                 17                     17          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.70                0.36        0.33                    1,044                    547                         497 
Croton Harmon Schools 
Phase II Croton-Harmon HS 89 2 Boiler Room 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.16                0.09        0.08                       246                    129                         117 
Croton Harmon Schools 
Phase II Croton-Harmon HS 90 2 Hallway 231b 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.12                0.06        0.06                       420                    220                         200 
Croton Harmon Schools 
Phase II Croton-Harmon HS 91 2 Hallway 231b K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 92 2 Storage 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.08                0.04        0.04                         98                      51                           47 
Croton Harmon Schools 
Phase II Croton-Harmon HS 93 2 Storage K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 94 2 Mech Rm 230 1424T8 LT24                   8                       8          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.33                0.17        0.16                       491                    257                         234 
Croton Harmon Schools 
Phase II Croton-Harmon HS 95 2 Hallway Bath 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         111             3,504             0.04                0.02        0.02                       143                      75                           68 
Croton Harmon Schools 
Phase II Croton-Harmon HS 96 2 J C 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Croton-Harmon HS 97 2 Bathroom, Staff 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         105             1,440             0.04                0.02        0.02                         59                      31                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 98 2 Bathroom, Staff 2 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         105             1,440             0.04                0.02        0.02                         59                      31                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 99 2 Bathroom, Women's 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         114             2,496             0.08                0.04        0.04                       204                    107                           97 
Croton Harmon Schools 
Phase II Croton-Harmon HS 100 2 Bathroom, Women's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         114             2,496             0.08                0.04        0.04                       204                    107                           97 
Croton Harmon Schools 
Phase II Croton-Harmon HS 101 2 Bathroom, Men's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         114             2,496             0.08                0.04        0.04                       204                    107                           97 
Croton Harmon Schools 
Phase II Croton-Harmon HS 102 2 Bathroom, Men's 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         114             2,496             0.08                0.04        0.04                       204                    107                           97 
Croton Harmon Schools 
Phase II Croton-Harmon HS 103 2 Classroom 224 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 40 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 104 2 Classroom 223 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 48 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 105 2 Classroom 222 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 50 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 106 2 Classroom 221 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 48 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 107 2 Classroom 220 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 52 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 108 2 Hallway 220 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 109 2 Hallway 220 PL26 LKC8LLO                   2                       2          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE           11             3,417             0.05                0.02        0.03                       187                      80                         107 
Croton Harmon Schools 
Phase II Croton-Harmon HS 110 2 Hallway 220 K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 111 2 Hallway Library 2424T8 LT24                   7                       7          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE           11             3,417             0.29                0.15        0.14                       979                    513                         466 
Croton Harmon Schools 
Phase II Croton-Harmon HS 112 2 Hallway Library 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE           11             3,417             0.20                0.11        0.10                       700                    366                         333 
Croton Harmon Schools 
Phase II Croton-Harmon HS 113 2 Hallway Library K-LED NR                   6                       6                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 114 2 Hallway Library PL26 LKHC9NLO                   6                       6          0.0280              0.0100 CF PL 26w LED Retrofit Half Circle Kit, 9 Inch, NLO 120 TRUE           11             3,417             0.16                0.06        0.11                       560                    200                         360 
Croton Harmon Schools 
Phase II Croton-Harmon HS 115 2 Library PL26 LKC6NLO                 27                     27          0.0280              0.0135 CF PL 26w LED Retrofit Can Kit, 6 Inch, NLO 120 TRUE         120             2,172             0.74                0.36        0.38                    1,601                    772                         829 
Croton Harmon Schools 
Phase II Croton-Harmon HS 116 2 Library PL32X4 LPLHLOHX4                   9                       9          0.1440              0.0620 CF PL (4) 32w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE         120             2,172             1.26                0.54        0.72                    2,745                 1,182                      1,563 
Croton Harmon Schools 
Phase II Croton-Harmon HS 117 2 Library K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 118 2 Library Stacks LED40 NR                   6                       6          0.0300              0.0300 LED 40w will Not be Retrofit 120 FALSE         120             2,172             0.18                0.18            -                         381                    381                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 119 2 Library Computers LED40 NR                   9                       9          0.0300              0.0300 LED 40w will Not be Retrofit 120 FALSE         120             2,172             0.26                0.26            -                         572                    572                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 120 2 Library Check Out PL26 LKC6NLO                   5                       5          0.0280              0.0135 CF PL 26w LED Retrofit Can Kit, 6 Inch, NLO 120 TRUE         120             2,172             0.14                0.07        0.07                       296                    143                         154 
Croton Harmon Schools 
Phase II Croton-Harmon HS 121 2 Library Check Out HIR50 LMR16NLO                   9                       9          0.0500              0.0060 HAL 50w LED Lamp, MR16, NLO 120 TRUE         120             2,172             0.44                0.05        0.39                       953                    114                         839 
Croton Harmon Schools 
Phase II Croton-Harmon HS 122 2 Storage Lib PL32X4 LPLHLOHX4                   2                       2          0.1440              0.0620 CF PL (4) 32w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE         107             1,200             0.28                0.12        0.16                       337                    145                         192 
Croton Harmon Schools 
Phase II Croton-Harmon HS 123 2 Office Lib PL32X4 LPLHLOHX4                   2                       2          0.1440              0.0620 CF PL (4) 32w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE         103             2,395             0.28                0.12        0.16                       673                    290                         383 
Croton Harmon Schools 
Phase II Croton-Harmon HS 124 2 Library 1844T8 LT44                   2                       2          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         103             2,395             0.16                0.09        0.08                       392                    205                         187 
Croton Harmon Schools 
Phase II Croton-Harmon HS 125 2 Library 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 
Croton Harmon Schools 
Phase II Croton-Harmon HS 126 1 Entry 1222T8 LT22                   1                       1          0.0290              0.0140 1x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 25 120 TRUE           11             3,417             0.03                0.01        0.01                         97                      47                           50 
Croton Harmon Schools 
Phase II Croton-Harmon HS 127 1 Library NONE NR                   2                       2          0.0300              0.0300 NONE will Not be Retrofit 120 FALSE           11             3,417             0.06                0.06            -                         200                    200                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 128 1 Entry 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 129 1 Entry CFL13X2 LANLO-ECX2                   5                       5          0.0260              0.0180 CFL (2) 13w LED Lamp, A-Line, NLO, EC x2 120 TRUE           11             3,417             0.13                0.09        0.04                       433                    300                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 130 1 Auditorium LED10 NR                   5                       5          0.0300              0.0300 LED 10w will Not be Retrofit 120 FALSE           23             2,100             0.15                0.15            -                         307                    307                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 131 1 Auditorium Q250 LKC8NLO-AUD                 34                     34          0.2500              0.0280 Inc 250w Quartz LED Retrofit Can Kit, 8 Inch, NLO, AUD 120 TRUE           23             2,100             8.29                0.93        7.36                  17,404                 1,949                    15,455 
Croton Harmon Schools 
Phase II Croton-Harmon HS 132 1 Auditorium K-LED NR                   4                       4                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 133 1 Stair Stage 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE           11             3,417             0.16                0.09        0.08                       560                    293                         267 
Croton Harmon Schools 
Phase II Croton-Harmon HS 134 1 Stair Stage K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 135 1 Stage 1844T8 LT44                   6                       6          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 22 120 TRUE             7             1,500             0.49                0.26        0.23                       737                    386                         351 
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Croton Harmon Schools 
Phase II Croton-Harmon HS 136 1 Stage 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Croton-Harmon HS 137 1 Stage K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 138 1 Dressing Room 1424T8 LT24                   8                       8          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.33                0.17        0.16                       491                    257                         234 
Croton Harmon Schools 
Phase II Croton-Harmon HS 139 1 Dressing Room 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.16                0.09        0.08                       246                    129                         117 
Croton Harmon Schools 
Phase II Croton-Harmon HS 140 1 Dressing Room 1414T8 LT14                   2                       2          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE             7             1,500             0.04                0.02        0.02                         64                      32                           32 
Croton Harmon Schools 
Phase II Croton-Harmon HS 141 1 Dressing room NONE NR                   2                       2          0.0300              0.0300 NONE will Not be Retrofit 120 FALSE             7             1,500             0.06                0.06            -                           88                      88                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 142 1 J C CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE         107             1,200             0.01                0.01        0.00                         15                      11                             5 
Croton Harmon Schools 
Phase II Croton-Harmon HS 143 1 Utility Elevator CFL26 LAHLO-EC                   2                       2          0.0260              0.0140 CFL 26w LED Lamp, A-Line, HLO, EC 6 120 TRUE         107             1,200             0.05                0.03        0.02                         61                      33                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 144 1 Bathroom, Women's LED10 NR                   4                       4          0.0300              0.0300 LED 10w will Not be Retrofit 120 FALSE         114             2,496             0.12                0.12            -                         292                    292                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 145 1 Bathroom, Men's LED10 NR                   4                       4          0.0300              0.0300 LED 10w will Not be Retrofit 120 FALSE         114             2,496             0.12                0.12            -                         292                    292                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 146 1 Utility Server 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 12 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Croton-Harmon HS 147 1 Office Music 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 
Croton Harmon Schools 
Phase II Croton-Harmon HS 148 1 Storage Music 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Croton-Harmon HS 149 1 Classroom Music 1844T8 LT44                 16                     16          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 38 120 TRUE           20             2,200             1.31                0.69        0.62                    2,883                 1,510                      1,373 
Croton Harmon Schools 
Phase II Croton-Harmon HS 150 1 Classroom Music 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE           20             2,200             0.16                0.09        0.08                       360                    189                         172 
Croton Harmon Schools 
Phase II Croton-Harmon HS 151 1 Classroom Music K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 152 1 Storage Custodian 2434T8 LT34                   6                       6          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         107             1,200             0.37                0.19        0.18                       449                    232                         218 
Croton Harmon Schools 
Phase II Croton-Harmon HS 153 1 Hallway Music 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 40 120 TRUE         111             3,504             0.02                0.01        0.01                         75                      38                           38 
Croton Harmon Schools 
Phase II Croton-Harmon HS 154 1 Hallway Music 1824T8 LT24                   2                       2          0.0420              0.0220 1x8, 2-Lamp T8 4' LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         111             3,504             0.08                0.04        0.04                       287                    150                         137 
Croton Harmon Schools 
Phase II Croton-Harmon HS 155 1 Hallway Music K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 156 1 Office Custodian 2434T8N LT34                   3                       3          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.24                0.10        0.14                       574                    231                         343 

Croton Harmon Schools 
Phase II Croton-Harmon HS 157 1 Office Custodian 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 
Croton Harmon Schools 
Phase II Croton-Harmon HS 158 1 Entry Cust 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 159 1 Hallway Cust 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 33 120 TRUE           11             3,417             0.02                0.01        0.01                         73                      37                           37 
Croton Harmon Schools 
Phase II Croton-Harmon HS 160 1 Hallway Cust 1824T8 LT24                   2                       2          0.0420              0.0220 1x8, 2-Lamp T8 4' LED Int. Driver Lamps, (2) 4' Lamps 33 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 161 1 Hallway Cust 1222T8 LT22                   1                       1          0.0290              0.0140 1x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 10 120 TRUE           11             3,417             0.03                0.01        0.01                         97                      47                           50 
Croton Harmon Schools 
Phase II Croton-Harmon HS 162 1 Hallway Cust K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 163 1 Hallway Cust 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 44 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 164 1 Classroom Art 102 2424T8N LT24                   6                       6          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         120             2,172             0.32                0.13        0.19                       699                    280                         419 

Croton Harmon Schools 
Phase II Croton-Harmon HS 165 1 Utility Dark Room 2X2 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE             7             1,500             0.06                0.06            -                           88                      88                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 166 1 Classroom 104 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 
Croton Harmon Schools 
Phase II Croton-Harmon HS 167 1 Classroom 104a 2434T8N LT34                   4                       4          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 30 120 TRUE         120             2,172             0.32                0.13        0.19                       695                    280                         415 

Croton Harmon Schools 
Phase II Croton-Harmon HS 168 1 Utility104 2434T8 LT34                   1                       1          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 37 120 TRUE             7             1,500             0.06                0.03        0.03                         94                      48                           45 
Croton Harmon Schools 
Phase II Croton-Harmon HS 169 1 Bathroom, Men's I60X3 LANLO-ECX3                   2                       2          0.1800              0.0270 Inc (3) 60w LED Lamp, A-Line, NLO, EC x3 120 TRUE         114             2,496             0.35                0.05        0.30                       876                    131                         745 
Croton Harmon Schools 
Phase II Croton-Harmon HS 170 1 Bathroom, Men's 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 30 120 TRUE         114             2,496             0.03                0.01        0.01                         71                      34                           37 
Croton Harmon Schools 
Phase II Croton-Harmon HS 171 1 J C CFL26 LAHLO-EC                   1                       1          0.0260              0.0140 CFL 26w LED Lamp, A-Line, HLO, EC 120 TRUE         107             1,200             0.03                0.01        0.01                         30                      16                           14 
Croton Harmon Schools 
Phase II Croton-Harmon HS 172 1 Teachers Lounge 2424T8N LT24                 10                     10          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         111             3,504             0.54                0.21        0.32                    1,879                    752                      1,127 

Croton Harmon Schools 
Phase II Croton-Harmon HS 173 1 Bathroom, T L 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         105             1,440             0.04                0.02        0.02                         59                      31                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 174 1 Teachers Lounge VEND NR                   1                       1          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.33                0.33            -                      2,178                 2,178                            -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 175 1 Utility T L CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 16 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Croton-Harmon HS 176 1 Mech Room CFL13 LANLO-EC                   2                       2          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 6 120 TRUE             7             1,500             0.03                0.02        0.01                         38                      26                           12 
Croton Harmon Schools 
Phase II Croton-Harmon HS 177 1 Conference Rm 2424T8N LT24                   6                       6          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         116             1,966             0.32                0.13        0.19                       633                    253                         380 

Croton Harmon Schools 
Phase II Croton-Harmon HS 178 1 Conference Rm 2 2424T8N LT24                   4                       4          0.0550              0.0220 

2x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         116             1,966             0.21                0.09        0.13                       422                    169                         253 

Croton Harmon Schools 
Phase II Croton-Harmon HS 179 1 Room 118 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.08                0.03        0.05                       191                      77                         114 

Croton Harmon Schools 
Phase II Croton-Harmon HS 180 1 Room 116 PL26 LKC8LLO                   3                       3          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 24 120 TRUE         103             2,395             0.08                0.04        0.05                       196                      84                         112 
Croton Harmon Schools 
Phase II Croton-Harmon HS 181 1 Room 114 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Croton-Harmon HS 182 1 Room 112 2X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 26 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 183 1 Room 106 PL26 LKC8LLO                   3                       3          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE         103             2,395             0.08                0.04        0.05                       196                      84                         112 
Croton Harmon Schools 
Phase II Croton-Harmon HS 184 1 Vest 117c 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 
Croton Harmon Schools 
Phase II Croton-Harmon HS 185 1 Office 115 2434T8N LT34                   3                       3          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 30 120 TRUE         103             2,395             0.24                0.10        0.14                       574                    231                         343 

Croton Harmon Schools 
Phase II Croton-Harmon HS 186 1 Hallway 2424T8 LT24                   7                       7          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.29                0.15        0.14                       979                    513                         466 
Croton Harmon Schools 
Phase II Croton-Harmon HS 187 1 Studio 117a 2434T8 LT34                   3                       3          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE           11             3,417             0.19                0.10        0.09                       640                    330                         310 

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton Harmon Schools 
Phase II Croton-Harmon HS 188 1 Studio 117a 2434T8BB LT34BB                   1                       1          0.0640              0.0330 

2x4, 3-Lamp T8, 
BB LED Linear Lamp Kit, (3) 4' Lamps, BB 120 TRUE           11             3,417             0.06                0.03        0.03                       213                    110                         103 

Croton Harmon Schools 
Phase II Croton-Harmon HS 189 1 Studio 117b 2434T8 LT34                   1                       1          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE           11             3,417             0.06                0.03        0.03                       213                    110                         103 
Croton Harmon Schools 
Phase II Croton-Harmon HS 190 1 Vest 117c PL42 LKC8LLO                   1                       1          0.0460              0.0120 CF PL 42w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE           11             3,417             0.04                0.01        0.03                       153                      40                         113 
Croton Harmon Schools 
Phase II Croton-Harmon HS 191 1 Storage 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 192 1 Office 105 2434T8N LT34                   2                       2          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.16                0.06        0.10                       383                    154                         229 

Croton Harmon Schools 
Phase II Croton-Harmon HS 193 1 Room 102 Kitchen- room 117 1844T8 LT44                   7                       7          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.57                0.30        0.27                       860                    450                         410 
Croton Harmon Schools 
Phase II Croton-Harmon HS 194 1 Room 102 Kitchen- room 117 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Croton-Harmon HS 195 1 Room 102 Kitchen- room117 K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 196 1 Old Kitchen Storage 1844T8 LT44                   8                       8          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.66                0.34        0.31                       983                    515                         468 
Croton Harmon Schools 
Phase II Croton-Harmon HS 197 1 Old Kitchen Storage 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Croton-Harmon HS 198 1 Bathroom, Women's 1844T8 LT44                   2                       2          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         114             2,496             0.16                0.09        0.08                       409                    214                         195 
Croton Harmon Schools 
Phase II Croton-Harmon HS 199 1 Bathroom, Women's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE         114             2,496             0.20                0.11        0.10                       511                    268                         243 
Croton Harmon Schools 
Phase II Croton-Harmon HS 200 1 Bathroom, Men's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE           14             3,120             0.20                0.11        0.10                       639                    335                         304 
Croton Harmon Schools 
Phase II Croton-Harmon HS 201 1 Bathroom, Men's 1844T8 LT44                   2                       2          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE           14             3,120             0.16                0.09        0.08                       511                    268                         243 
Croton Harmon Schools 
Phase II Croton-Harmon HS 202 1 Office Tech Support 2434T8 LT34                   3                       3          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.19                0.10        0.09                       448                    231                         217 
Croton Harmon Schools 
Phase II Croton-Harmon HS 203 1 Utility T S 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         107             1,200             0.12                0.06        0.06                       150                      77                           73 
Croton Harmon Schools 
Phase II Croton-Harmon HS 204 1 Cafeteria 2434T8N LT34                 24                     24          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 30 120 TRUE           21             3,120             1.92                0.77        1.15                    5,987                 2,409                      3,577 

Croton Harmon Schools 
Phase II Croton-Harmon HS 205 1 Cafeteria 2424T8 LT24                 11                     11          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE           21             3,120             0.45                0.24        0.21                    1,405                    736                         669 
Croton Harmon Schools 
Phase II Croton-Harmon HS 206 1 Cafeteria 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE             1             8,760             0.12                0.06        0.06                    1,093                    564                         530 
Croton Harmon Schools 
Phase II Croton-Harmon HS 207 1 Cafeteria PL26 LKC8LLO                 15                     15          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE           21             3,120             0.41                0.18        0.23                    1,278                    548                         730 
Croton Harmon Schools 
Phase II Croton-Harmon HS 208 1 Cafeteria VEND NR                   2                       2          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.66                0.66            -                      4,356                 4,356                            -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 209 1 Cafeteria VEND NR                   1                       1          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.33                0.33            -                      2,178                 2,178                            -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 210 1 Storage Booster 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Croton-Harmon HS 211 1 Hallway Café 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 27 120 TRUE           11             3,417             0.16                0.09        0.08                       560                    293                         267 
Croton Harmon Schools 
Phase II Croton-Harmon HS 212 1 Hallway Café K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 213 1 Gym Aux PL32X8

LED12HB15LMWG-
MM                 20                     20          0.2880              0.0850 CF PL (8) 32w LED High Bay, 15K Lumens, WG, 1x2 120 TRUE           28             3,382             5.62                1.66        3.96                  18,993                 5,606                    13,388 

Croton Harmon Schools 
Phase II Croton-Harmon HS 214 1 Gym Aux K-LED NR                   5                       5                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 215 1 Utility 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         107             1,200             0.20                0.11        0.10                       246                    129                         117 
Croton Harmon Schools 
Phase II Croton-Harmon HS 216 1 Locker Rm, Women's 2424T8 LT24                 10                     10          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         114             2,496             0.41                0.21        0.20                    1,022                    535                         487 
Croton Harmon Schools 
Phase II Croton-Harmon HS 217 1 Locker Rm, Team 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         114             2,496             0.16                0.09        0.08                       409                    214                         195 
Croton Harmon Schools 
Phase II Croton-Harmon HS 218 1 Locker Rm, Team 2 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 42 120 TRUE         114             2,496             0.16                0.09        0.08                       409                    214                         195 
Croton Harmon Schools 
Phase II Croton-Harmon HS 219 1 Office G L R 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Croton-Harmon HS 220 1 Hallway L R 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 33 120 TRUE         111             3,504             0.04                0.02        0.02                       143                      75                           68 
Croton Harmon Schools 
Phase II Croton-Harmon HS 221 1 Bathroom, Off G L R 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Croton-Harmon HS 222 1 Locker Rm, Men's 2424T8 LT24                 11                     11          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 35 120 TRUE         114             2,496             0.45                0.24        0.21                    1,124                    589                         535 
Croton Harmon Schools 
Phase II Croton-Harmon HS 223 1 Locker Rm Bath 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         114             2,496             0.16                0.09        0.08                       409                    214                         195 
Croton Harmon Schools 
Phase II Croton-Harmon HS 224 1 Locker Rm Bath 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 45 120 TRUE         114             2,496             0.16                0.09        0.08                       409                    214                         195 
Croton Harmon Schools 
Phase II Croton-Harmon HS 225 1 Office Bl R 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Croton-Harmon HS 226 1 Bathroom, B L R 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         114             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Croton-Harmon HS 227 1 Utility CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE         107             1,200             0.01                0.01        0.00                         15                      11                             5 
Croton Harmon Schools 
Phase II Croton-Harmon HS 228 1 Locker Rm, Men's K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 229 1 Locker Rm, Visitors 2424T8 LT24                   7                       7          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         114             2,496             0.29                0.15        0.14                       715                    375                         341 
Croton Harmon Schools 
Phase II Croton-Harmon HS 230 1 Locker Rm, Visitors K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 231 1 Weight Room 170 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 38 120 TRUE         122             2,496             0.96                0.39        0.57                    2,395                    964                      1,431 

Croton Harmon Schools 
Phase II Croton-Harmon HS 232 1 Weight Room 170 K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 233 1 Tape Room 172 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.12                0.06        0.06                       147                      77                           70 
Croton Harmon Schools 
Phase II Croton-Harmon HS 234 1 Gym Main PL32X8

LED14HB18LMWH-
MMPM                 36                     36          0.2880              0.1040 CF PL (8) 32w LED High Bay, 18K Lumens, WG, 1x4 120 TRUE           27             3,222           10.11                3.65        6.46                  32,571               11,762                    20,809 

Croton Harmon Schools 
Phase II Croton-Harmon HS 235 1 Gym Main K-LED NR                   2                       2                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 236 1 Gym Main K2X7 NR                   1                       1          0.0100              0.0100 

Exit Sign - (2) 7w 
PLs will Not be Retrofit 120 FALSE             1             8,760             0.01                0.01            -                           85                      85                            -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 237 1 Storage M G 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.16                0.09        0.08                       246                    129                         117 
Croton Harmon Schools 
Phase II Croton-Harmon HS 238 1 Hallway Back Of Gym CFL26 LAHLO-EC                 12                     12          0.0260              0.0140 CFL 26w LED Lamp, A-Line, HLO, EC 120 TRUE           11             3,417             0.30                0.16        0.14                    1,039                    560                         480 
Croton Harmon Schools 
Phase II Croton-Harmon HS 239 1 Utility Elec Rm 144 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 11 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
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Croton Harmon Schools 
Phase II Croton-Harmon HS 240 1 Office 127 2434T8PBL LT34                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.25                0.13        0.12                       598                    308                         290 

Croton Harmon Schools 
Phase II Croton-Harmon HS 241 1 Office 127a 222UT8 LT32K22                   2                       2          0.0480              0.0210 2x2, 2-Lamp U T8 LED Int. Driver Lamps, (3) 2' Lamps, 2x2 Kit 120 TRUE         103             2,395             0.09                0.04        0.05                       224                      98                         126 
Croton Harmon Schools 
Phase II Croton-Harmon HS 242 1 Storage 145 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Croton-Harmon HS 243 1 Copy Room 2434T8PBL LT34                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.12                0.06        0.06                       299                    154                         145 

Croton Harmon Schools 
Phase II Croton-Harmon HS 244 1 Office 125 2434T8PBL LT34                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.25                0.13        0.12                       598                    308                         290 

Croton Harmon Schools 
Phase II Croton-Harmon HS 245 1 Hallway 134b 2424T8 LT24                   6                       6          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         103             2,395             0.25                0.13        0.12                       588                    308                         280 
Croton Harmon Schools 
Phase II Croton-Harmon HS 246 1 Hallway 134b PL26 LKC8LLO                   6                       6          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE         103             2,395             0.16                0.07        0.09                       392                    168                         224 
Croton Harmon Schools 
Phase II Croton-Harmon HS 247 1 Classroom 124 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 42 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 248 1 Classroom 123 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 40 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 249 1 Classroom 122 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 42 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 250 1 Classroom 121 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 42 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 251 1 Classroom 120 2434T8N LT34                 12                     12          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 40 120 TRUE         120             2,172             0.96                0.39        0.57                    2,084                    839                      1,245 

Croton Harmon Schools 
Phase II Croton-Harmon HS 252 1 Office 128 2434T8PBL LT34                   6                       6          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.37                0.19        0.18                       897                    462                         434 

Croton Harmon Schools 
Phase II Croton-Harmon HS 253 1 Bathroom, 128 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         105             1,440             0.04                0.02        0.02                         59                      31                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 254 1 Exam Room 2434T8 LT34                   2                       2          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE             3             2,542             0.12                0.06        0.06                       317                    164                         154 
Croton Harmon Schools 
Phase II Croton-Harmon HS 255 1 Task 128 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Croton-Harmon HS 256 1 Bathroom, Staff 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         105             1,440             0.04                0.02        0.02                         59                      31                           28 
Croton Harmon Schools 
Phase II Croton-Harmon HS 257 1 Conference Rm 138 2434T8PBL LT34                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         116             1,966             0.25                0.13        0.12                       491                    253                         238 

Croton Harmon Schools 
Phase II Croton-Harmon HS 258 1 Office Open 2434T8PBL LT34                 12                     12          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.75                0.39        0.36                    1,793                    925                         869 

Croton Harmon Schools 
Phase II Croton-Harmon HS 259 1 Office Open 134a 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      49                           49 
Croton Harmon Schools 
Phase II Croton-Harmon HS 260 1 Office Prin 2434T8PBL LT34                   5                       5          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.31                0.16        0.15                       747                    385                         362 

Croton Harmon Schools 
Phase II Croton-Harmon HS 261 1 Office Prins Ec 2434T8PBL LT34                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.25                0.13        0.12                       598                    308                         290 

Croton Harmon Schools 
Phase II Croton-Harmon HS 262 1 Work Rm 2434T8PBL LT34                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
PBL LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE         103             2,395             0.25                0.13        0.12                       598                    308                         290 

Croton Harmon Schools 
Phase II Croton-Harmon HS 263 1 Vault LOCKED NR                   1                       1          0.0300              0.0300 LOCKED will Not be Retrofit 120 FALSE             7             1,500             0.03                0.03            -                           44                      44                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 264 1 Conference Rm 136 2X4 LED NR                 16                     16          0.0300              0.0300 LED 30w will Not be Retrofit 22 120 FALSE         116             1,966             0.47                0.47            -                         920                    920                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 265 1 Conference Rm 136 CFL13 LANLO-EC                   2                       2          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 22 120 TRUE         116             1,966             0.03                0.02        0.01                         50                      35                           15 
Croton Harmon Schools 
Phase II Croton-Harmon HS 266 1 Office 107 2424T8 LT24                 10                     10          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         103             2,395             0.41                0.21        0.20                       981                    514                         467 
Croton Harmon Schools 
Phase II Croton-Harmon HS 267 1 Office S P 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 43 120 TRUE         103             2,395             0.16                0.09        0.08                       392                    205                         187 
Croton Harmon Schools 
Phase II Croton-Harmon HS 268 1 Office D O G 1444T8 LT44                   2                       2          0.0840              0.0440 1x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE         103             2,395             0.16                0.09        0.08                       392                    205                         187 
Croton Harmon Schools 
Phase II Croton-Harmon HS 269 1 Office D O G 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 55 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Croton-Harmon HS 270 1 Office S C 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Croton-Harmon HS 271 1 Office S C2 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 48 120 TRUE         103             2,395             0.20                0.11        0.10                       490                    257                         234 
Croton Harmon Schools 
Phase II Croton-Harmon HS 272 1 Bathroom, Men's 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 30 120 TRUE         114             2,496             0.08                0.03        0.05                       200                      80                         119 

Croton Harmon Schools 
Phase II Croton-Harmon HS 273 1 Bathroom, Women's 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         114             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Croton-Harmon HS 274 1 Classroom 105 2X4 LED NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 32 120 FALSE         120             2,172             0.12                0.12            -                         254                    254                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 275 1 Office 105 2X2 LED NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 32 120 FALSE         103             2,395             0.12                0.12            -                         280                    280                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 276 1 Classroom 105a 2X4 LED NR                   3                       3          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         120             2,172             0.09                0.09            -                         191                    191                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 277 1 Classroom 105c 2X2 LED NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 42 120 FALSE         120             2,172             0.12                0.12            -                         254                    254                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 278 1 Office 105d 2X2 LED NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         120             2,172             0.12                0.12            -                         254                    254                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 279 1 Office 103-Ms Hacket 2X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 32 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 280 1 Office 103 2X4 LED NR                   2                       2          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE         103             2,395             0.06                0.06            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 281 1 Bathroom, 103 LED15 NR                   1                       1          0.0300              0.0300 LED 15w will Not be Retrofit 120 FALSE             5             1,800             0.03                0.03            -                           53                      53                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 282 1 Storage 103 CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 7 120 TRUE         107             1,200             0.01                0.01        0.00                         15                      11                             5 
Croton Harmon Schools 
Phase II Croton-Harmon HS 283 1 Hallway A PL13X3 LKC8NLO                   1                       1          0.0390              0.0270 CF PL (3) 13w LED Retrofit Can Kit, 8 Inch, NLO 120 TRUE           11             3,417             0.04                0.03        0.01                       130                      90                           40 
Croton Harmon Schools 
Phase II Croton-Harmon HS 284 1 Hallway A  Cove 1424T8 LT24-XL                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, XL 32 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 285 1 Hallway A Cove 1844T8 LT44-XL                 23                     23          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps, XL 32 120 TRUE           11             3,417             1.88                0.99        0.90                    6,437                 3,372                      3,065 
Croton Harmon Schools 
Phase II Croton-Harmon HS 286 1 Hallway A K-LED NR                   5                       5                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 287 1 Hallway A 2434T8N LT34                   2                       2          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 28 120 TRUE           11             3,417             0.16                0.06        0.10                       546                    220                         326 

Croton Harmon Schools 
Phase II Croton-Harmon HS 288 1 Hallway A Display 1414T8 LT14                   5                       5          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE             7             1,500             0.11                0.05        0.05                       161                      80                           80 
Croton Harmon Schools 
Phase II Croton-Harmon HS 289 1 Hallway Main PL26X2 LKC8LLO                 18                     18          0.0560              0.0120 CF PL (2) 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE           11             3,417             0.98                0.21        0.77                    3,358                    720                      2,639 
Croton Harmon Schools 
Phase II Croton-Harmon HS 290 1 Hallway Main K-LED NR                 10                     10                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 291 1 Hallway Main 2424T8 LT24                 11                     11          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE           11             3,417             0.45                0.24        0.21                    1,539                    806                         733 
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Croton Harmon Schools 
Phase II Croton-Harmon HS 292 1 Hallway Main 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 293 1 Hallway Main Display 1212T8 LT12                 15                     15          0.0150              0.0070 1x2, 1-Lamp T8 LED Int. Driver Lamp, (1) 2' Lamp 120 TRUE             7             1,500             0.22                0.10        0.12                       329                    154                         176 
Croton Harmon Schools 
Phase II Croton-Harmon HS 294 1 Hallway Main Display 1313T8 LT13                 15                     15          0.0210              0.0120 1x3, 1-Lamp T8 LED Int. Driver Lamp, (1) 3' Lamp 120 TRUE             7             1,500             0.31                0.18        0.13                       461                    263                         197 
Croton Harmon Schools 
Phase II Croton-Harmon HS 295 1 Hallway Main Cicl Cove 1X2 LED NR                 80                     80          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           11             3,417             2.34                2.34            -                      7,996                 7,996                            -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 296 1 Hallway Main Cove 1824T8 LT24-XL                 14                     14          0.0420              0.0220 1x8, 2-Lamp T8 4' LED Int. Driver Lamps, (2) 4' Lamps, XL 120 TRUE           11             3,417             0.57                0.30        0.27                    1,959                 1,026                         933 
Croton Harmon Schools 
Phase II Croton-Harmon HS 297 1 Hallway Main Cove 1414T8 LT14-XL                   2                       2          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp, XL 120 TRUE           11             3,417             0.04                0.02        0.02                       147                      73                           73 
Croton Harmon Schools 
Phase II Croton-Harmon HS 298 1 Hallway Locker Room 2424T8 LT24                 13                     13          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE           11             3,417             0.53                0.28        0.25                    1,819                    953                         866 
Croton Harmon Schools 
Phase II Croton-Harmon HS 299 1 Hallway Locker Room PL13 LKC6NLO                   2                       2          0.0150              0.0135 CF PL 13w LED Retrofit Can Kit, 6 Inch, NLO 120 TRUE           11             3,417             0.03                0.03        0.00                       100                      90                           10 
Croton Harmon Schools 
Phase II Croton-Harmon HS 300 1 Hallway Locker Room K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 301 1 Hallway B PL13 LKC6NLO                   6                       6          0.0150              0.0135 CF PL 13w LED Retrofit Can Kit, 6 Inch, NLO 120 TRUE           11             3,417             0.09                0.08        0.01                       300                    270                           30 
Croton Harmon Schools 
Phase II Croton-Harmon HS 302 1 Hallway B K-LED NR                   6                       6                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 303 1 Hallway B 2424T8 LT24                   8                       8          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE           11             3,417             0.33                0.17        0.16                    1,119                    586                         533 
Croton Harmon Schools 
Phase II Croton-Harmon HS 304 1 Hallway B 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 305 B Storage 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Croton-Harmon HS 306 B Stairs to boiler room 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 10 120 TRUE           11             3,417             0.02                0.01        0.01                         73                      37                           37 
Croton Harmon Schools 
Phase II Croton-Harmon HS 307 B Boiler Room 1424T8 LT24                 12                     12          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE             7             1,500             0.49                0.26        0.23                       737                    386                         351 
Croton Harmon Schools 
Phase II Croton-Harmon HS 308 B Boiler Room CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 20 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Croton-Harmon HS 309 B Storage 1424T8 LT24                   6                       6          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             7             1,500             0.25                0.13        0.12                       369                    193                         176 
Croton Harmon Schools 
Phase II Croton-Harmon HS 310 B Storage 1824T8N LT24                   1                       1          0.0550              0.0220 

1x8, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             7             1,500             0.05                0.02        0.03                         80                      32                           48 

Croton Harmon Schools 
Phase II Croton-Harmon HS 311 B Storage 1414T8 LT14                   2                       2          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 26 120 TRUE             7             1,500             0.04                0.02        0.02                         64                      32                           32 
Croton Harmon Schools 
Phase II Croton-Harmon HS 312 B Storage B 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Croton-Harmon HS 313 B Storage B 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 38 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Croton-Harmon HS 314 SW Stairwell 1 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 315 SW Stairwell 1 K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 316 SW Stairwell 1 2434T8N LT34                   2                       2          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE           11             3,417             0.16                0.06        0.10                       546                    220                         326 

Croton Harmon Schools 
Phase II Croton-Harmon HS 317 SW Storage 1424T8 LT24                   7                       7          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.29                0.15        0.14                       430                    225                         205 
Croton Harmon Schools 
Phase II Croton-Harmon HS 318 SW Stairwell 2 1222T8 LT22                   1                       1          0.0290              0.0140 1x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE           11             3,417             0.03                0.01        0.01                         97                      47                           50 
Croton Harmon Schools 
Phase II Croton-Harmon HS 319 SW Stairwell 2 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 320 SW Stairwell 2 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 321 SW Stairwell 2 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.04                0.02        0.02                       140                      73                           67 
Croton Harmon Schools 
Phase II Croton-Harmon HS 322 SW Stairwell 2 K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 120 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Croton-Harmon HS 323 SW Stairwell 3 2434T8N LT34                   5                       5          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE           11             3,417             0.40                0.16        0.24                    1,366                    550                         816 

Croton Harmon Schools 
Phase II Croton-Harmon HS 324 SW Stairwell 3 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Croton-Harmon HS 325 SW Stairwell 4 café 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE           11             3,417             0.08                0.03        0.05                       273                    110                         163 

Croton Harmon Schools 
Phase II Croton-Harmon HS 326 SW Stairwell 4 café 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.12                0.06        0.06                       420                    220                         200 
Croton Harmon Schools 
Phase II Croton-Harmon HS 327 Ext Cold Vend VEND NR                   2                       2          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.66                0.66            -                      4,356                 4,356                            -   

Croton Harmon Schools 
Phase II Croton-Harmon HS 328 Ext Elec Rm 173 1424T8 LT24                   6                       6          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.25                0.13        0.12                       369                    193                         176 
Croton Harmon Schools 
Phase II Croton-Harmon HS 329 Ext Exterior S150

LEDWPFC06LMPH
WH                   4                       4          0.1900              0.0620 HPS 150w LED Wallpack, Full Cutoff, 6000 Lumens, PH, WH 120 TRUE           10             4,380             0.74                0.24        0.50                    3,246                 1,059                      2,186 

Croton Harmon Schools 
Phase II Croton-Harmon HS 330 Ext Exterior S50

LEDWPSFC02LMPH
WH                   4                       4          0.0600              0.0206 HPS 50w LED Wallpack Small, Full Cutoff, 2000 Lumens, PH, WH 120 TRUE           10             4,380             0.23                0.08        0.15                    1,025                    352                         673 

Croton Harmon Schools 
Phase II Croton-Harmon HS 331 Ext Exterior CFL26

LEDWPFCRD01LMP
HWH                 18                     18          0.0260              0.0140 CFL 26w LED Wallpack Round, Full Cutoff, 1000 Lumens, PH, WH 120 TRUE           10             4,380             0.46                0.25        0.21                    1,999                 1,076                         922 

Croton Harmon Schools 
Phase II Croton-Harmon HS 332 Ext Exterior S150

LEDWPFC06LMPH
WH                 12                     12          0.1900              0.0620 HPS 150w LED Wallpack, Full Cutoff, 6000 Lumens, PH, WH 120 TRUE           10             4,380             2.22                0.73        1.50                    9,737                 3,177                      6,559 

Croton Harmon Schools 
Phase II Croton-Harmon HS 333 Ext Exterior PL26 LKC6NLO-WET                   2                       2          0.0280              0.0140 CF PL 26w LED Retrofit Can Kit, 6 Inch, NLO, WET 120 TRUE           10             4,380             0.05                0.03        0.03                       239                    120                         120 
Croton Harmon Schools 
Phase II Croton-Harmon HS 334 Ext Exterior S70 LEDWPFC02LMPH                   1                       1          0.0900              0.0260 HPS 70w LED Wallpack, Full Cutoff, 2000 Lumens, PH 120 TRUE           10             4,380             0.09                0.03        0.06                       384                    111                         273 
Croton Harmon Schools 
Phase II Croton-Harmon HS 335 Ext Exterior I60X2 LANLO-ECX2                   1                       1          0.1200              0.0180 Inc (2) 60w LED Lamp, A-Line, NLO, EC x2 120 TRUE           10             4,380             0.12                0.02        0.10                       512                      77                         436 
Croton Harmon Schools 
Phase II Croton-Harmon HS 336 Ext Exterior S400 LEDSB18LMSFPH                   9                       9          0.4700              0.1200 HPS 400w LED Shoebox, 18,000 Lumens, Type III, PH 120 TRUE           10             4,380             4.12                1.05        3.07                  18,064                 4,612                    13,452 
Croton Harmon Schools 
Phase II Croton-Harmon HS 337 Ext Exterior S175

LEDFL06LMSFPHSP-
MM                   2                       2          0.2100              0.0410 HPS 175w LED Flood Light 6,000 Lumens, SF, PH, WH 120 TRUE           10             4,380             0.41                0.08        0.33                    1,794                    350                      1,443 

Croton Harmon Schools 
Phase II Croton-Harmon HS 338 Ext Sed Adder NL NR-SED                   6                       6                  -                       -   New Layout NR-SEE SED ADDERS 120 FALSE           10             4,380                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Administration Building 1 1 Office 101a 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 
Croton Harmon Schools 
Phase II Administration Building 2 1 Office 101 223UT8 LB32NLO                   4                       4          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.28                0.08        0.21                       682                    187                         495 
Croton Harmon Schools 
Phase II Administration Building 3 1 Office 103 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 
Croton Harmon Schools 
Phase II Administration Building 4 1 Open Office 100 223UT8 LB32NLO                   5                       5          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.36                0.10        0.26                       852                    234                         619 
Croton Harmon Schools 
Phase II Administration Building 5 1 Open Office 100 223UT8BB LB32NLOBB                   3                       3          0.0730              0.0200 

2x2, 3-Lamp U T8, 
BB LED Magnetic Kit, 2', 3 Bars, NLO, BB 31 277 TRUE         103             2,395             0.21                0.06        0.16                       511                    140                         371 
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Croton Harmon Schools 
Phase II Administration Building 6 1 Superintendant Office 104 223UT8-EST LB32NLO                   6                       6          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.43                0.12        0.31                    1,023                    280                         743 
Croton Harmon Schools 
Phase II Administration Building 7 1 Restroom 105 223ULED LB32NLO                   1                       1          0.0330              0.0200 LED LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         106             2,496             0.03                0.02        0.01                         80                      49                           32 
Croton Harmon Schools 
Phase II Administration Building 8 1 Copy Room 100a 222ULED LB32NLO                   1                       1          0.0220              0.0200 LED LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.02                0.02        0.00                         51                      47                             5 
Croton Harmon Schools 
Phase II Administration Building 9 1 Copy Room 100a 222UT8 LB32NLO                   1                       1          0.0480              0.0200 2x2, 2-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.05                0.02        0.03                       112                      47                           65 
Croton Harmon Schools 
Phase II Administration Building 10 1 Copy Room 100a

22LED-FLAT 
PANEL NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 31 277 FALSE         103             2,395             0.03                0.03            -                           70                      70                            -   

Croton Harmon Schools 
Phase II Administration Building 11 1 Entry Way 100b 223ULED NR                   1                       1          0.0330              0.0330 LED will Not be Retrofit 31 277 FALSE         111             3,504             0.03                0.03            -                         113                    113                            -   
Croton Harmon Schools 
Phase II Administration Building 12 1 Entry Way 100b 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         111             3,504             0.14                0.04        0.10                       499                    137                         362 
Croton Harmon Schools 
Phase II Administration Building 13 1 Storage 100c 223UT8 LB32NLO                   1                       1          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE             3             2,542             0.07                0.02        0.05                       181                      50                         131 
Croton Harmon Schools 
Phase II Administration Building 14 1 Office 100d 223UT8-EST LB32NLO                   4                       4          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.28                0.08        0.21                       682                    187                         495 
Croton Harmon Schools 
Phase II Administration Building 15 1 Office 100e 223UT8-EST LB32NLO                   4                       4          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.28                0.08        0.21                       682                    187                         495 
Croton Harmon Schools 
Phase II Administration Building 16 1 Hall PL32X2 LKC8NLO                   6                       6          0.0720              0.0270 CF PL (2) 32w LED Retrofit Can Kit, 8 Inch, NLO 26 277 TRUE         111             3,504             0.42                0.16        0.26                    1,476                    553                         922 
Croton Harmon Schools 
Phase II Administration Building 17 1 Hall K-LED NR                   3                       3                  -                       -   Exit Sign - LED will Not be Retrofit 277 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Administration Building 18 1 Open Office 100f 223UT8BB LB32NLOBB                   2                       2          0.0730              0.0200 

2x2, 3-Lamp U T8, 
BB LED Magnetic Kit, 2', 3 Bars, NLO, BB 26 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 

Croton Harmon Schools 
Phase II Administration Building 19 1 Open Office 100f 223ULED NR                   2                       2          0.0330              0.0330 LED will Not be Retrofit 26 277 FALSE         103             2,395             0.06                0.06            -                         154                    154                            -   
Croton Harmon Schools 
Phase II Administration Building 20 1 Open Office 100f 223UT8 LB32NLO                   3                       3          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 26 277 TRUE         103             2,395             0.21                0.06        0.16                       511                    140                         371 
Croton Harmon Schools 
Phase II Administration Building 21 1 Open Office 100f 223UT8 LB32NLO                   3                       3          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 26 277 TRUE         103             2,395             0.21                0.06        0.16                       511                    140                         371 
Croton Harmon Schools 
Phase II Administration Building 22 1 Open Office 100f 223UT8BB LB32NLOBB                   1                       1          0.0730              0.0200 

2x2, 3-Lamp U T8, 
BB LED Magnetic Kit, 2', 3 Bars, NLO, BB 26 277 TRUE         103             2,395             0.07                0.02        0.05                       170                      47                         124 

Croton Harmon Schools 
Phase II Administration Building 23 1 Open Office 100f PL32X2 LKC8NLO                   2                       2          0.0720              0.0270 CF PL (2) 32w LED Retrofit Can Kit, 8 Inch, NLO 26 277 TRUE         103             2,395             0.14                0.05        0.09                       336                    126                         210 
Croton Harmon Schools 
Phase II Administration Building 24 1 Open Office 100f K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 277 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Administration Building 25 1 Board Room 100g 22LED NR                 10                     10          0.0300              0.0300 LED 30w will Not be Retrofit 33 277 FALSE         116             1,966             0.29                0.29            -                         575                    575                            -   
Croton Harmon Schools 
Phase II Administration Building 26 1 Board Room 100g FE-2H NR                   2                       2          0.0040              0.0040 

Emergency 
Lighting will Not be Retrofit 277 FALSE           98                  20             0.01                0.01            -                             0                        0                            -   

Croton Harmon Schools 
Phase II Administration Building 27 1 Treasurer Office 101h 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 
Croton Harmon Schools 
Phase II Administration Building 28 1 Asb Office 100i 223UT8 LB32NLO                   4                       4          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.28                0.08        0.21                       682                    187                         495 
Croton Harmon Schools 
Phase II Administration Building 29 1 Office 114 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 
Croton Harmon Schools 
Phase II Administration Building 30 1 Office 113 223UT8 LB32NLO                   2                       2          0.0730              0.0200 2x2, 3-Lamp U T8 LED Magnetic Kit, 2', 3 Bars, NLO 31 277 TRUE         103             2,395             0.14                0.04        0.10                       341                      93                         248 
Croton Harmon Schools 
Phase II Administration Building 31 1 Entry Way 22LED NR                   5                       5          0.0300              0.0300 LED 30w will Not be Retrofit 38 277 FALSE           11             3,417             0.15                0.15            -                         500                    500                            -   
Croton Harmon Schools 
Phase II Administration Building 32 1 Entry Way LED-6W NR                   7                       7          0.0060              0.0060 LED 6w will Not be Retrofit 38 277 FALSE           11             3,417             0.04                0.04            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Administration Building 33 1 Entry Way FE-2H NR                   1                       1          0.0040              0.0040 

Emergency 
Lighting will Not be Retrofit 277 FALSE           98                  20             0.00                0.00            -                             0                        0                            -   

Croton Harmon Schools 
Phase II Administration Building 34 1 Entry Way K-LED NR                   1                       1                  -                       -   Exit Sign - LED will Not be Retrofit 277 FALSE             1             8,760                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Administration Building 35 Ext Front Entry PL42 LEDCPY01LM                   3                       3          0.0460              0.0160 CF PL 42w LED Canopy, 1,000 Lumens 277 TRUE           10             4,380             0.13                0.05        0.09                       589                    205                         384 
Croton Harmon Schools 
Phase II Administration Building 36 Ext Front Entry LED-10W NR                   1                       1          0.0300              0.0300 LED 10w will Not be Retrofit 277 FALSE           10             4,380             0.03                0.03            -                         128                    128                            -   
Croton Harmon Schools 
Phase II Administration Building 37 Ext Right Side M250 LEDWPFC10LMPH                   1                       1          0.2900              0.0690 MH 250w LED Wallpack, 10,000 Lumens, FC, PH 277 TRUE           10             4,380             0.28                0.07        0.22                    1,238                    295                         944 
Croton Harmon Schools 
Phase II Administration Building 38 Ext Rear Entry PL42 LEDCPY01LM-WALL                   2                       2          0.0460              0.0160 CF PL 42w LED Canopy, 1,000 Lumens 277 TRUE           10             4,380             0.09                0.03        0.06                       393                    137                         256 
Croton Harmon Schools 
Phase II Administration Building 39 Ext Poles LED-30W NR                 22                     22          0.0300              0.0300 LED 30w will Not be Retrofit 277 FALSE           10             4,380             0.64                0.64            -                      2,819                 2,819                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 1 1 Kitchen Server Room 115 LED30 NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         121             2,340             0.03                0.03            -                           68                      68                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 2 1 Kitchen Server Room 115 LED30 NR                 14                     14          0.0300              0.0300 LED 30w will Not be Retrofit 30 120 FALSE         121             2,340             0.41                0.41            -                         958                    958                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 3 1 Mer 118 LED30 NR                   4                       4          0.0300              0.0300 LED 30w will Not be Retrofit 26 120 FALSE         107             1,200             0.12                0.12            -                         140                    140                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 4 1 Cafeteria 2424T8 LT24                 34                     34          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         121             2,340             1.39                0.73        0.66                    3,258                 1,707                      1,551 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 5 1 Cafeteria 2222T8 LT22                 12                     12          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 24 120 TRUE         121             2,340             0.34                0.16        0.18                       794                    383                         411 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 6 1 Cafeteria CFL18X2 LAHLO-ECX2                 32                     32          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE         121             2,340             1.12                0.87        0.25                    2,628                 2,044                         584 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 7 1 Drink Machine VEND NR                   2                       2          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.66                0.66            -                      4,356                 4,356                            -   

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 8 1 Snack Machine VEND NR                   1                       1          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.33                0.33            -                      2,178                 2,178                            -   

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 9 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 10 1 Classroom 106 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 11 1 Classroom 105 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 12 1 Classroom 104 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 13 1 Classroom 103 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 14 1 Classroom 102 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 15 1 Classroom 101 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 16 1 Classroom 101 Storage 2434T8DS LT34DS                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 42 120 TRUE         120             2,172             0.12                0.06        0.06                       271                    140                         131 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 17 1 Greenhouse 101 1424T8N LT24                   4                       4          0.0550              0.0220 

1x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE           20             2,200             0.21                0.09        0.13                       472                    189                         283 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 18 1 Hall 2424T8 LT24                 10                     10          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 23 120 TRUE             9             3,462             0.41                0.21        0.20                    1,418                    743                         675 
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Croton ‐ Harmon UFSD
Attachment 1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Site Name Building Name Index Floor Location Existing Code Proposed Code  Existing Qty  Proposed Qty  Existing kW  Proposed kW 
Existing 

Description Proposed Description

Existing 
Foot 

Candles Volts
Included in 

Project
 Hour 
Code Total Hours

 Total Pre 
kW 

 Total Post 
kW 

 Total 
Saved 

kW 
 Total kWh 

Existing 
 Total kWh 
Proposed  Total kWh Saved 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 19 1 Classroom 107 2232T8 LT32                   6                       6          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 29 120 TRUE         120             2,172             0.25                0.12        0.12                       534                    267                         267 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 20 1 Server Room 108 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 16 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 21 1 Choral 109 2424T8DS LT24DS                 16                     16          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 41 120 TRUE         125             2,014             0.66                0.34        0.31                    1,320                    691                         628 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 22 1 Choral 109 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 41 120 TRUE         120             2,172             0.04                0.02        0.02                         89                      44                           44 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 23 1 Choral 109 PL26X2 LKC8NLO                   6                       6          0.0560              0.0270 CF PL (2) 26w LED Retrofit Can Kit, 8 Inch, NLO 120 TRUE           20             2,200             0.33                0.16        0.17                       721                    347                         373 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 24 1 Office 109 2232T8 LT32                   5                       5          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 31 120 TRUE         103             2,395             0.20                0.10        0.10                       490                    245                         245 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 25 1 Practice Room 2424T8DS LT24DS                   1                       1          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         125             2,014             0.04                0.02        0.02                         82                      43                           39 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 26 1 Practice Room #2 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         125             2,014             0.04                0.02        0.02                         82                      43                           39 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 27 1 Bathroom, Women's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         115             2,496             0.20                0.11        0.10                       511                    268                         243 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 28 1 Bathroom, Men's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         115             2,496             0.20                0.11        0.10                       511                    268                         243 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 29 1 Elevator Equipment Rm 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 30 1 Slop Sink 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 15 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 31 1 Storage 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 22 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 32 1 Locker Rm, Women's 1424T8 LT24                 12                     12          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE           15             3,120             0.49                0.26        0.23                    1,533                    803                         730 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 33 1 Phys Ed Office 113 2434T8DS LT34DS                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 37 120 TRUE         103             2,395             0.12                0.06        0.06                       299                    154                         145 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 34 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 35 1 Entrance 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 36 1 Locker Rm, Men's 1424T8 LT24                 14                     14          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE           15             3,120             0.57                0.30        0.27                    1,789                    937                         852 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 37 1 Office 2434T8DS LT34DS                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 36 120 TRUE         103             2,395             0.12                0.06        0.06                       299                    154                         145 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 38 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 20 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 39 1 Slop Sink 117 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 40 1 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 41 1 Bath PL26X2 LKC8NLO                   3                       3          0.0560              0.0270 CF PL (2) 26w LED Retrofit Can Kit, 8 Inch, NLO 120 TRUE         106             2,496             0.16                0.08        0.08                       409                    197                         212 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 42 1 Hall 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE         109             3,504             0.49                0.26        0.23                    1,722                    902                         820 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 43 1 Hall 2222T8 LT22                   6                       6          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 24 120 TRUE         109             3,504             0.17                0.08        0.09                       594                    287                         307 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 44 1 Display 1414T8 LT14                   5                       5          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE         109             3,504             0.11                0.05        0.05                       376                    188                         188 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 45 B Basement Storage Hall 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         109             3,504             0.12                0.06        0.06                       430                    225                         205 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 46 B B Storage 1424T8 LT24                 17                     17          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.70                0.36        0.33                    1,044                    547                         497 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 47 B Generator Room B4 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 48 B Service Closet B3 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 49 2 Classroom 201 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 42 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 50 2 Classroom 201 office 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         120             2,172             0.08                0.04        0.04                       178                      93                           85 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 51 2 Classroom 201 Greenhouse 1424T8N LT24                   4                       4          0.0550              0.0220 

1x4, 2-Lamp T8, 
NP LED Int. Driver Lamps, (2) 4' Lamps 55 120 TRUE         120             2,172             0.21                0.09        0.13                       466                    186                         280 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 52 2 Classroom 202 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 53 2 Classroom 203 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 54 2 Classroom 204 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 40 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 55 2 Classroom 205 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 35 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 56 2 Classroom 206 2424T8DS LT24DS                 12                     12          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 35 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 57 2 Classroom 207 2232T8 LT32                   6                       6          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 30 120 TRUE         120             2,172             0.25                0.12        0.12                       534                    267                         267 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 58 2 Electric Closet 208 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 21 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 59 2 Classroom 209 2434T8DS LT34DS                   5                       5          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 55 120 TRUE         120             2,172             0.31                0.16        0.15                       678                    349                         328 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 60 2 Classroom 209 2444T8 LT44                 10                     10          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE         120             2,172             0.82                0.43        0.39                    1,779                    932                         847 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 61 2 Classroom 209 M70 LKC8NLO                   8                       8          0.0900              0.0270 MH 70w LED Retrofit Can Kit, 8 Inch, NLO 120 TRUE           20             2,200             0.70                0.21        0.49                    1,544                    463                      1,081 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 62 2 Classrom 209 M70 LKSQ11HLOMM-XL                   4                       4          0.0900              0.0235 MH 70w LED Retrofit Square Kit, 11 Inch, NLO, MM, XL 120 TRUE           20             2,200             0.35                0.09        0.26                       772                    202                         571 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 63 2 Classroom 209 HIR50 LR30NLO                   6                       6          0.0500              0.0130 HAL 50w LED Lamp, R/PAR30, NLO 120 TRUE           20             2,200             0.29                0.08        0.22                       644                    167                         476 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 64 2 Classroom CFL18X2 LAHLO-ECX2                   4                       4          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE           20             2,200             0.14                0.11        0.03                       309                    240                           69 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 65 2 Office 2232T8 LT32                   5                       5          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 44 120 TRUE         103             2,395             0.20                0.10        0.10                       490                    245                         245 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 66 2 Office 2424T8DS LT24DS                   1                       1          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         103             2,395             0.04                0.02        0.02                         98                      51                           47 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 67 2 Practice Room 2424T8DS LT24DS                   1                       1          0.0420              0.0220 

2x4, 2-Lamp T8, 
DS LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         120             2,172             0.04                0.02        0.02                         89                      47                           42 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 68 2 Hall 2424T8 LT24                 10                     10          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 23 120 TRUE         109             3,504             0.41                0.21        0.20                    1,435                    752                         683 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 69 2 Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 28 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 70 2 Gym 210 2464T8H LED14HB20LMWG                 24                     24          0.2110              0.1170 

2x4, 6-Lamp T8, 
HP LED High Bay, 20K Lumens, WG, 1x4 34 120 TRUE           28             3,382             4.94                2.74        2.20                  16,698                 9,259                      7,439 
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Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 71 2 Bathroom, Women's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 48 120 TRUE         115             2,496             0.20                0.11        0.10                       511                    268                         243 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 72 2 Bathroom, Men's 1424T8 LT24                   5                       5          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 46 120 TRUE         115             2,496             0.20                0.11        0.10                       511                    268                         243 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 73 2 JC 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 74 2 Stage 1424T8 LT24-HI                 12                     12          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HI 24 120 TRUE           27             3,222             0.49                0.26        0.23                    1,583                    829                         754 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 75 2 Hall 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 76 2 Rear Mer Room 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE         107             1,200             0.12                0.06        0.06                       147                      77                           70 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 77 2 Side Hall 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE         109             3,504             0.16                0.09        0.08                       574                    301                         273 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 78 2 Gym Lobby 2424T8 LT24                 12                     12          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.49                0.26        0.23                    1,701                    891                         810 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 79 2 Admin Offices Open Area 2434T8DS LT34DS                   8                       8          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 55 120 TRUE             3             2,542             0.50                0.26        0.24                    1,269                    654                         615 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 80 2 Work Rm 216 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         103             2,395             0.20                0.11        0.10                       490                    257                         234 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 81 2 Office 216 2434T8DS LT34DS                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 40 120 TRUE         103             2,395             0.12                0.06        0.06                       299                    154                         145 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 82 2 Conference Rm 2434T8DS LT34DS                   2                       2          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 37 120 TRUE         103             2,395             0.12                0.06        0.06                       299                    154                         145 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 83 2 Principle 2434T8DS LT34DS                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 120 TRUE         103             2,395             0.25                0.13        0.12                       598                    308                         290 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 84 2 Storage 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE         107             1,200             0.03                0.01        0.01                         34                      16                           18 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 85 2 Staff Bath 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             6             3,120             0.04                0.02        0.02                       128                      67                           61 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 86 2 Main Lobby 2424T8 LT24                 16                     16          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             9             3,462             0.66                0.34        0.31                    2,268                 1,188                      1,080 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 87 2 Main Lobby 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 31 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 88 2 Nurse Suite 218 2232T8 LT32                 12                     12          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 36 120 TRUE         103             2,395             0.49                0.25        0.25                    1,177                    588                         588 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 89 2 Nurse Suite 218 Wall 1424T8 LT24                   4                       4          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE         103             2,395             0.16                0.09        0.08                       392                    205                         187 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 90 2 Exam Room 2434T8DS LT34DS                   1                       1          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 34 120 TRUE         103             2,395             0.06                0.03        0.03                       149                      77                           72 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 91 2 Bathroom 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE         107             1,200             0.03                0.01        0.01                         34                      16                           18 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 92 2 Exam Room 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         106             2,496             0.04                0.02        0.02                       102                      54                           49 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 93 2 Classroom 219 2424T8 LT24                 20                     20          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 52 120 TRUE         120             2,172             0.82                0.43        0.39                    1,779                    932                         847 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 94 2 Small Hall PL26X4 LPLHLOHX4                   1                       1          0.1120              0.0620 CF PL (4) 26w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE             9             3,462             0.11                0.06        0.05                       378                    209                         169 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 95 2 Classroom 233 2424T8 LT24                 18                     18          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 96 2 Office 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 28 120 TRUE         103             2,395             0.08                0.04        0.04                       196                    103                           93 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 97 2 Storage 233 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 50 120 TRUE         107             1,200             0.08                0.04        0.04                         98                      51                           47 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 98 2 Staff Lounge 232 1424T8 LT24                   9                       9          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 62 120 TRUE         103             2,395             0.37                0.19        0.18                       883                    462                         420 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 99 2 Drink Machine VEND NR                   1                       1          0.3400              0.3400 

Cold Drink Vending 
Machine will Not be Retrofit 120 FALSE         101             6,570             0.33                0.33            -                      2,178                 2,178                            -   

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 100 2 Server Room CFL18 LAHLO-EC                   1                       1          0.0180              0.0140 CFL 18w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.02                0.01        0.00                         26                      20                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 101 2 Storage Area 1424T8 LT24                   7                       7          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 19 120 TRUE             3             2,542             0.29                0.15        0.14                       729                    382                         347 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 102 2 Boiler Room 2424T8 LT24                   7                       7          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 18 120 TRUE             3             2,542             0.29                0.15        0.14                       729                    382                         347 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 103 2 Boiler Room 2844T8 LT44                   2                       2          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 18 120 TRUE             3             2,542             0.16                0.09        0.08                       416                    218                         198 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 104 2 Hall by elevator 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 78 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 105 2 Stairwell by boiler 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           11             3,417             0.08                0.04        0.04                       280                    147                         133 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 106 2 Media Classroom 229 1X4 LED NR                 46                     46          0.0300              0.0300 LED 30w will Not be Retrofit 36 120 FALSE         120             2,172             1.35                1.35            -                      2,922                 2,922                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 107 2 Electrical Closet 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 108 2 Electric Closet 2844T8 LT44                   1                       1          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       123                      64                           59 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 109 2 Elevator Machine Room CFL13 LANLO-EC                   2                       2          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 120 TRUE             7             1,500             0.03                0.02        0.01                         38                      26                           12 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 110 2 Classroom 229 A 2844T8 LT44                   2                       2          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         120             2,172             0.16                0.09        0.08                       356                    186                         169 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 111 2 Classroom 229 A 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE         120             2,172             0.04                0.02        0.02                         89                      47                           42 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 112 2 Office 2844T8 LT44                   2                       2          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         103             2,395             0.16                0.09        0.08                       392                    205                         187 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 113 2 Art Room 228 2434T8 LT34                 23                     23          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 38 120 TRUE         120             2,172             1.44                0.74        0.70                    3,117                 1,607                      1,510 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 114 2 Art Room 228 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 38 120 TRUE         120             2,172             0.04                0.02        0.02                         89                      44                           44 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 115 2 Art Rm 228 closet CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 9 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 116 2 Kiln Room 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 30 120 TRUE           20             2,200             0.04                0.02        0.02                         90                      47                           43 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 117 2 Bathroom, Men's 1414T8 LT14                   2                       2          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 12 120 TRUE           15             3,120             0.04                0.02        0.02                       134                      67                           67 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 118 2 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 10 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 119 2 Bath 1212T8 LT12                   1                       1          0.0150              0.0070 1x2, 1-Lamp T8 LED Int. Driver Lamp, (1) 2' Lamp 6 120 TRUE           15             3,120             0.01                0.01        0.01                         46                      21                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 120 2 Classroom 224 2X4 LED NR                 16                     16          0.0300              0.0300 LED 30w will Not be Retrofit 58 120 FALSE         120             2,172             0.47                0.47            -                      1,016                 1,016                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 121 2 Bath 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE         120             2,172             0.02                0.01        0.01                         47                      23                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 122 2 Classroom 223 2X4 LED NR                 12                     12          0.0300              0.0300 LED 30w will Not be Retrofit 45 120 FALSE         120             2,172             0.35                0.35            -                         762                    762                            -   
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Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 123 2 Janitor Office 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 19 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 124 2 Mer CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 12 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 125 2 Bathroom, Women's 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           15             3,120             0.04                0.02        0.02                       128                      67                           61 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 126 2 Science Room 217 2424T8 LT24                 20                     20          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 38 120 TRUE         120             2,172             0.82                0.43        0.39                    1,779                    932                         847 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 127 2 Science Room 217 2232T8 LT32                   1                       1          0.0420              0.0210 2x2, 3-Lamp T8 LED Int. Driver Lamps, (3) 2' Lamps 38 120 TRUE         120             2,172             0.04                0.02        0.02                         89                      44                           44 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 128 2 Hall PL26X4 LPLHLOHX4                 18                     18          0.1120              0.0620 CF PL (4) 26w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE             9             3,462             1.97                1.09        0.88                    6,805                 3,767                      3,038 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 129 3 Computer Lab 304 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 130 3 Computer Lab 304 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 131 3 Library 1414T5H LT14T5H               114                   114          0.0620              0.0250 1x4, 1-Lamp T5H LED Int. Driver Lamp, (1) 4' T5 HO Lamp 120 TRUE         120             2,172             6.89                2.78        4.11                  14,968                 6,035                      8,932 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 132 3 Library 2434T8DS LT34DS                 11                     11          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 35 120 TRUE         120             2,172             0.69                0.35        0.33                    1,491                    769                         722 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 133 3 Library CFL18X2 LAHLO-ECX2                 24                     24          0.0360              0.0280 CFL 18w x2 LED Lamp, A-Line, HLO, EC x2 120 TRUE         120             2,172             0.84                0.66        0.19                    1,830                 1,423                         407 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 134 3 Work Rm 302 2434T8DS LT34DS                   4                       4          0.0640              0.0330 

2x4, 3-Lamp T8, 
DS LED Int. Driver Lamps, (3) 4' Lamps, DS 60 120 TRUE         120             2,172             0.25                0.13        0.12                       542                    280                         263 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 135 3 Mech Room 1424T8 LT24                 10                     10          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.41                0.21        0.20                       614                    322                         293 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 136 3 Copy Room 2434T8N LT34                   1                       1          0.0820              0.0330 

2x4, 3-Lamp T8, 
NP LED Int. Driver Lamps, (3) 4' Lamps 25 120 TRUE         103             2,395             0.08                0.03        0.05                       191                      77                         114 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 137 3 Classroom 301 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 85 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 138 3 Classroom 301 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 85 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 139 3 Old Gym LED100 NR                 15                     15          0.0300              0.0300 LED 100w will Not be Retrofit 120 FALSE           27             3,222             0.44                0.44            -                      1,414                 1,414                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 140 3 Old Gym NONE NR                   1                       1          0.0300              0.0300 NONE will Not be Retrofit 120 FALSE           27             3,222             0.03                0.03            -                           94                      94                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 141 3 Gym storage 2444T8 LT44                   2                       2          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 18 120 TRUE         107             1,200             0.16                0.09        0.08                       197                    103                           94 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 142 3 Classroom 319 2424T8 LT24                 13                     13          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE         120             2,172             0.53                0.28        0.25                    1,156                    606                         551 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 143 3 Hall Entry 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 36 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 144 3 Hall Entry 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 145 3 Mrs Sweney-317 2424T8 LT24                   7                       7          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE           20             2,200             0.29                0.15        0.14                       631                    330                         300 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 146 3 Bath 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 27 120 TRUE             6             3,120             0.04                0.02        0.02                       128                      67                           61 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 147 3 Storage 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 12 120 TRUE         107             1,200             0.04                0.02        0.02                         49                      26                           23 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 148 3 Storage CFL18 LAHLO-EC                   2                       2          0.0180              0.0140 CFL 18w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.04                0.03        0.01                         53                      41                           12 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 149 3 Hall 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 150 3 Occup Therapy. 316 2424T8 LT24                 13                     13          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 63 120 TRUE         120             2,172             0.53                0.28        0.25                    1,156                    606                         551 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 151 3 Occup Therapy. 316 2424T8 LT24                   5                       5          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           20             2,200             0.20                0.11        0.10                       450                    236                         215 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 152 3 Office 315 2424T8 LT24                   4                       4          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 32 120 TRUE             3             2,542             0.16                0.09        0.08                       416                    218                         198 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 153 3 Office 315 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 32 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 154 3 Bath 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 22 120 TRUE             6             3,120             0.03                0.01        0.01                         88                      43                           46 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 155 3 Bathroom, Women's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           15             3,120             0.08                0.04        0.04                       256                    134                         122 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 156 3 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 10 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 157 3 Classroom 313 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 65 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 158 3 Classroom 313 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 65 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 159 3 Classroom 313 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 160 3 Classroom 312 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 161 3 Classroom 312 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 55 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 162 3 Classroom 312 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 163 3 Asian Studies 311 1844T8N LT44                   8                       8          0.1090              0.0440 

1x8, 4-Lamp T8 4', 
NP LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE           20             2,200             0.85                0.34        0.51                    1,870                    755                      1,115 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 164 3 Classroom 310 1844T8N LT44                   2                       2          0.1090              0.0440 

1x8, 4-Lamp T8 4', 
NP LED Int. Driver Lamps, (4) 4' Lamps 40 120 TRUE           20             2,200             0.21                0.09        0.13                       468                    189                         279 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 165 3 Staff Bath CFL13 LANLO-EC                   2                       2          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 16 120 TRUE             6             3,120             0.03                0.02        0.01                         79                      55                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 166 3 Phyc Office 2444T8 LT44                   2                       2          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 32 120 TRUE             3             2,542             0.16                0.09        0.08                       416                    218                         198 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 167 3 Open Office 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 31 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 168 3 Open Office 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 31 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 169 3 Conference Rm 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 15 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 170 3 Conf rm bath 1212T8 LT12                   1                       1          0.0150              0.0070 1x2, 1-Lamp T8 LED Int. Driver Lamp, (1) 2' Lamp 10 120 TRUE             6             3,120             0.01                0.01        0.01                         46                      21                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 171 3 Bathroom, Men's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           15             3,120             0.08                0.04        0.04                       256                    134                         122 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 172 3 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 12 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 173 3 Hall 300a,300,300c,300d PL26X4 LPLHLOHX4                 24                     24          0.1120              0.0620 CF PL (4) 26w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE             9             3,462             2.62                1.45        1.17                    9,073                 5,023                      4,051 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 174 4 Classroom 401 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 52 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
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Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 175 4 Classroom 401 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 52 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 176 4 Classroom 401 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 177 4 Classroom 402 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 58 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 178 4 Classroom 402 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 58 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 179 4 Classroom 402 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 180 4 Classroom 403 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 85 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 181 4 Classroom 403 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 85 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 182 4 Classroom 403 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 183 4 Teacher's Room 1844T8N LT44                   1                       1          0.1090              0.0440 

1x8, 4-Lamp T8 4', 
NP LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             3             2,542             0.11                0.04        0.06                       270                    109                         161 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 184 4 Hall 2444T8 LT44                   1                       1          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 45 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 185 4 Bath CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 14 120 TRUE             6             3,120             0.01                0.01        0.00                         40                      27                           12 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 186 4 Slop Sink CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 12 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 187 4 Bathroom, Women's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           15             3,120             0.08                0.04        0.04                       256                    134                         122 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 188 4 Classroom 407 2844T8 LT44                 12                     12          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 72 120 TRUE         120             2,172             0.98                0.51        0.47                    2,135                 1,118                      1,016 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 189 4 Classroom 407 2X4 LED NR                   3                       3          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE           20             2,200             0.09                0.09            -                         193                    193                            -   
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 190 4 Classroom 407 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 191 4 Classroom 408 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 56 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 192 4 Classroom 408 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 56 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 193 4 Classroom 408 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 194 4 Classroom 409 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 72 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 195 4 Classroom 409 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 196 4 Classroom 410 2444T8 LT44                   2                       2          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 32 120 TRUE           20             2,200             0.16                0.09        0.08                       360                    189                         172 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 197 4 Office 410a 1444T8 LT44                   1                       1          0.0840              0.0440 1x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 198 4 Classroom 411 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 60 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 199 4 Classroom 411 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 60 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 200 4 Classroom 411 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 201 4 Closet 412 CFL13 LANLO-EC                   1                       1          0.0130              0.0090 CFL 13w LED Lamp, A-Line, NLO, EC 10 120 TRUE             7             1,500             0.01                0.01        0.00                         19                      13                             6 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 202 4 Attic 412 CFL23 LAHLO-EC                 16                     16          0.0230              0.0140 CFL SI 23w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.36                0.22        0.14                       538                    328                         211 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 203 4 Bathroom, Men's 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE           15             3,120             0.08                0.04        0.04                       256                    134                         122 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 204 4 Reading Room 2844T8 LT44                   6                       6          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 59 120 TRUE         120             2,172             0.49                0.26        0.23                    1,067                    559                         508 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 205 4 Hall by elevator 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 34 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 206 4 Classroom 415 2844T8 LT44                   9                       9          0.0840              0.0440 2x8, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 55 120 TRUE         120             2,172             0.74                0.39        0.35                    1,601                    839                         762 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 207 4 Classroom 415 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 55 120 TRUE           20             2,200             0.12                0.06        0.06                       270                    142                         129 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 208 4 Classroom 415 1414T8 LT14                   1                       1          0.0220              0.0110 1x4, 1-Lamp T8 LED Int. Driver Lamp, (1) 4' Lamp 120 TRUE           20             2,200             0.02                0.01        0.01                         47                      24                           24 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 209 4 Conference Rm 416 2444T8 LT44                   3                       3          0.0840              0.0440 2x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             3             2,542             0.25                0.13        0.12                       625                    327                         297 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 210 4 Conference Rm 416 Hall 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.04                0.02        0.02                       104                      55                           50 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 211 4 Roof Access 2434T8 LT34                   1                       1          0.0640              0.0330 2x4, 3-Lamp T8 LED Int. Driver Lamps, (3) 4' Lamps 120 TRUE             7             1,500             0.06                0.03        0.03                         94                      48                           45 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 212 4 Bathroom 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.04                0.02        0.02                         61                      32                           29 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 213 4 Storage 1 I60 LAHLO-EC                   2                       2          0.0600              0.0140 Inc 60w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.12                0.03        0.09                       176                      41                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 214 4 Storage 2 CFL23 LAHLO-EC                   1                       1          0.0230              0.0140 CFL SI 23w LED Lamp, A-Line, HLO, EC 120 TRUE             7             1,500             0.02                0.01        0.01                         34                      20                           13 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 215 4 Office File Cab 1444T8 LT44                   1                       1          0.0840              0.0440 1x4, 4-Lamp T8 LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             3             2,542             0.08                0.04        0.04                       208                    109                           99 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 216 4 Hall PL26X4 LPLHLOHX4                 19                     19          0.1120              0.0620 CF PL (4) 26w LED PL Lamp, UNV, 40K, HLO, H x4 120 TRUE             9             3,462             2.07                1.15        0.93                    7,183                 3,976                      3,207 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 217 SW Stair CFL18X4 LAHLO-ECX4                   3                       3          0.0720              0.0560 CFL 18w x4 LED Lamp, A-Line, HLO, EC x4 120 TRUE             9             3,462             0.21                0.16        0.05                       729                    567                         162 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 218 SW Stair CFL18X4 LAHLO-ECX4                   3                       3          0.0720              0.0560 CFL 18w x4 LED Lamp, A-Line, HLO, EC x4 120 TRUE             9             3,462             0.21                0.16        0.05                       729                    567                         162 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 219 SW Stair CFL18X4 LAHLO-ECX4                   3                       3          0.0720              0.0560 CFL 18w x4 LED Lamp, A-Line, HLO, EC x4 120 TRUE             9             3,462             0.21                0.16        0.05                       729                    567                         162 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 220 SW Stair behind gym 2424T8 LT24                   2                       2          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 221 SW Stair behind gym 1424T8 LT24                   2                       2          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 222 SW Stair Gym Lobby 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 223 SW Stair Gym Lobby 2424T8 LT24                   3                       3          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 24 120 TRUE             9             3,462             0.12                0.06        0.06                       425                    223                         203 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 224 SW Stair Gym Lobby 1844T8 LT44                   3                       3          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 24 120 TRUE             9             3,462             0.25                0.13        0.12                       851                    446                         405 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 225 SW stairwell 2424T8 LT24                   1                       1          0.0420              0.0220 2x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 226 SW stiarwell 1424T8 LT24                   1                       1          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 26 120 TRUE             9             3,462             0.04                0.02        0.02                       142                      74                           68 

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 227 SW stairwell 1844T8 LT44                   1                       1          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 26 120 TRUE             9             3,462             0.08                0.04        0.04                       284                    149                         135 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 228 Ext Exterior S70

LEDWPFC02LMPH
WH                 17                     17          0.0900              0.0260 HPS 70w LED Wallpack, Full Cutoff, 2000 Lumens, PH, WH 120 TRUE           10             4,380             1.49                0.43        1.06                    6,534                 1,888                      4,646 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 229 Ext Exterior S150 LEDFL06LMYKPH                   2                       2          0.1900              0.0530 HPS 150w LED Flood Light 6,000 Lumens, Yoke Mount, PH 120 TRUE           10             4,380             0.37                0.10        0.27                    1,623                    453                      1,170 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 230 Ext Exterior Post Top S100 LEDPT04LMPH-DEC                   2                       2          0.1300              0.0530 HPS 100w LED Contemporary Post Top, 4,000 Lumens, Type V, PH 120 TRUE           10             4,380             0.25                0.10        0.15                    1,110                    453                         658 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 231 Ext Exterior PL26

LEDWPFCRD01LMP
H                   5                       5          0.0280              0.0140 CF PL 26w LED Wallpack Round, Full Cutoff, 1000 Lumens, PH 120 TRUE           10             4,380             0.14                0.07        0.07                       598                    299                         299 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 232 Ext Exterior M100 LEDFL04LMSFPH                   5                       5          0.1300              0.0400 MH 100w LED Flood Light 4,000 Lumens, SF, PH 120 TRUE           10             4,380             0.63                0.20        0.44                    2,776                    854                      1,922 
Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 233 Ext Exterior Flag S175

LEDFL06LMSFPHSP-
MM                   2                       2          0.2100              0.0410 HPS 175w LED Flood Light 6,000 Lumens, SF, PH, WH 120 TRUE           10             4,380             0.41                0.08        0.33                    1,794                    350                      1,443 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 234 Ext Sed Adder NL NR-SED                   3                       3                  -                       -   New Layout NR-SEE SED ADDERS 120 FALSE           10             4,380                 -                      -              -                            -                         -                              -   
Croton Harmon Schools 
Phase II Transportation Building 1 1 Bay 1 NONE NR                   4                       4          0.0300              0.0300 NONE will Not be Retrofit 120 FALSE             3             2,542             0.12                0.12            -                         297                    297                            -   
Croton Harmon Schools 
Phase II Transportation Building 2 1 Bay 1 2464T8H LED14HB20LMWG                   5                       5          0.2110              0.1170 

2x4, 6-Lamp T8, 
HP LED High Bay, 20K Lumens, WG, 1x4 120 TRUE             3             2,542             1.03                0.57        0.46                    2,615                 1,450                      1,165 

Croton Harmon Schools 
Phase II Transportation Building 3 1 Bay 1 Task 1424T8 LT24H                   4                       4          0.0420              0.0300 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HO 120 TRUE             3             2,542             0.16                0.12        0.05                       416                    297                         119 
Croton Harmon Schools 
Phase II Transportation Building 4 1 Bay 1 Task 1424T8 LT24H                   2                       2          0.0420              0.0300 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HO 120 TRUE             3             2,542             0.08                0.06        0.02                       208                    149                           59 
Croton Harmon Schools 
Phase II Transportation Building 5 1 Bay 1 Office 1844T8 LT44                   4                       4          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             3             2,542             0.33                0.17        0.16                       833                    436                         397 
Croton Harmon Schools 
Phase II Transportation Building 6 1 Bay 1 Office 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             3             2,542             0.12                0.06        0.06                       312                    164                         149 
Croton Harmon Schools 
Phase II Transportation Building 7 1 Bays 2-4 2444T8H LT44H-HI                 12                     12          0.1400              0.0600 

2x4, 4-Lamp T8, 
HP LED Int. Driver Lamps, (4) 4' Lamps, HO, HI 120 TRUE             3             2,542             1.64                0.70        0.94                    4,164                 1,784                      2,379 

Croton Harmon Schools 
Phase II Transportation Building 8 1 Bays 2-4 1828T8 LT24HK18                   5                       5          0.1120              0.0300 1x8, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HO, K18 120 TRUE             3             2,542             0.55                0.15        0.40                    1,388                    372                      1,016 
Croton Harmon Schools 
Phase II Transportation Building 9 1 Bays 2-4 1824T8 LT24H                   5                       5          0.0420              0.0300 1x8, 2-Lamp T8 4' LED Int. Driver Lamps, (2) 4' Lamps, HO 120 TRUE             3             2,542             0.20                0.15        0.06                       520                    372                         149 
Croton Harmon Schools 
Phase II Transportation Building 10 1 Bays 2-4 1424T8 LT24H                   1                       1          0.0420              0.0300 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HO 120 TRUE             3             2,542             0.04                0.03        0.01                       104                      74                           30 
Croton Harmon Schools 
Phase II Transportation Building 11 1 Bays 2-4 1424T8 LT24H                   2                       2          0.0420              0.0300 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps, HO 120 TRUE             3             2,542             0.08                0.06        0.02                       208                    149                           59 
Croton Harmon Schools 
Phase II Transportation Building 12 1 Drivers Office 2222T8 LT22                   6                       6          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.17                0.08        0.09                       431                    208                         223 
Croton Harmon Schools 
Phase II Transportation Building 13 1 Trans Office 2222T8 LT22                   6                       6          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.17                0.08        0.09                       431                    208                         223 
Croton Harmon Schools 
Phase II Transportation Building 14 1 Hall/storage 2222T8 LT22                   6                       6          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.17                0.08        0.09                       431                    208                         223 
Croton Harmon Schools 
Phase II Transportation Building 15 1 Dispatch 2222T8 LT22                   4                       4          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.11                0.05        0.06                       288                    139                         149 
Croton Harmon Schools 
Phase II Transportation Building 16 1 Work Room 2222T8 LT22                   4                       4          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             5             1,800             0.11                0.05        0.06                       204                      98                         105 
Croton Harmon Schools 
Phase II Transportation Building 17 1 Supervisor 2222T8 LT22                   4                       4          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             5             1,800             0.11                0.05        0.06                       204                      98                         105 
Croton Harmon Schools 
Phase II Transportation Building 18 1 Womens 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             3             2,542             0.03                0.01        0.01                         72                      35                           37 
Croton Harmon Schools 
Phase II Transportation Building 19 1 Hall 2222T8 LT22                   3                       3          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             7             1,500             0.08                0.04        0.04                       127                      61                           66 
Croton Harmon Schools 
Phase II Transportation Building 20 1 Slop Sink PL26 LKC8LLO                   1                       1          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE             7             1,500             0.03                0.01        0.02                         41                      18                           23 
Croton Harmon Schools 
Phase II Transportation Building 21 1 Mens 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             7             1,500             0.03                0.01        0.01                         42                      20                           22 
Croton Harmon Schools 
Phase II Transportation Building 22 1 Mens PL26 LKC8LLO                   2                       2          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE             6             3,120             0.05                0.02        0.03                       170                      73                           97 
Croton Harmon Schools 
Phase II Transportation Building 23 1 Womens 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             6             3,120             0.03                0.01        0.01                         88                      43                           46 
Croton Harmon Schools 
Phase II Transportation Building 24 1 Womens PL26 LKC8LLO                   1                       1          0.0280              0.0120 CF PL 26w LED Retrofit Can Kit, 8 Inch, LLO 120 TRUE             6             3,120             0.03                0.01        0.02                         85                      37                           49 
Croton Harmon Schools 
Phase II Transportation Building 25 1 Mens 2222T8 LT22                   1                       1          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             6             3,120             0.03                0.01        0.01                         88                      43                           46 
Croton Harmon Schools 
Phase II Transportation Building 26 1 Storage 2222T8 LT22                   4                       4          0.0290              0.0140 2x2, 2-Lamp T8 LED Int. Driver Lamps, (2) 2' Lamps 120 TRUE             7             1,500             0.11                0.05        0.06                       170                      82                           88 
Croton Harmon Schools 
Phase II Transportation Building 27 1 Storage I60X2 LANLO-ECX2                   1                       1          0.1200              0.0180 Inc (2) 60w LED Lamp, A-Line, NLO, EC x2 120 TRUE             7             1,500             0.12                0.02        0.10                       176                      26                         149 
Croton Harmon Schools 
Phase II Transportation Building 28 1 Front Door 1X1 LED NR                   1                       1          0.0300              0.0300 LED 30w will Not be Retrofit 120 FALSE             9             3,462             0.03                0.03            -                         101                    101                            -   
Croton Harmon Schools 
Phase II Transportation Building 29 2 Storage Attic 1424T8 LT24                   3                       3          0.0420              0.0220 1x4, 2-Lamp T8 LED Int. Driver Lamps, (2) 4' Lamps 120 TRUE             7             1,500             0.12                0.06        0.06                       184                      97                           88 
Croton Harmon Schools 
Phase II Transportation Building 30 2 Stroage Attic 1844T8 LT44                   4                       4          0.0840              0.0440 1x8, 4-Lamp T8 4' LED Int. Driver Lamps, (4) 4' Lamps 120 TRUE             7             1,500             0.33                0.17        0.16                       491                    257                         234 
Croton Harmon Schools 
Phase II Transportation Building 31 Ext Wall S400 LEDFL18LMYKPHSV                   3                       3          0.4700              0.1490 HPS 400w LED Flood Light 18,000 Lumens, Yoke Mount, PH, SV 120 TRUE           10             4,380             1.37                0.44        0.94                    6,021                 1,909                      4,112 
Croton Harmon Schools 
Phase II Transportation Building 32 Ext Wall S250

LEDSB12LMT5AMP
H-HAZ                   2                       2          0.2900              0.1120 HPS 250w LED Shoebox, 18,000 Lumens, Type V, PH, HAZ 120 TRUE           10             4,380             0.57                0.22        0.35                    2,477                    957                      1,520 

Croton Harmon Schools 
Phase II Transportation Building 33 Ext Parking Lot Lights S400

LEDSB18LMAMPHS
V                   3                       3          0.4700              0.1200 HPS 400w LED Shoebox, 18,000 Lumens, Type III, PH, SV 120 TRUE           10             4,380             1.37                0.35        1.02                    6,021                 1,537                      4,484 
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Croton ‐ Harmon UFSD
Attachment 1
ECM 1 ‐  LED Lighting and Lighting Controls Upgrade 

Site Name Building Name Index Floor Location Control Qty Control Code
Total Proposed 

Load Proposed Control Description Hour Code

Proposed 
Control Load 

Reduction

 Proposed 
Control Hours 

Reduction Total Hours
 Total kWh 

Existing 
 Total kWh 
Proposed 

 Total kWh 
Saved 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 57 1 Gym 1 OSFPH              1.3600 Occ. Sensor, Fixture Mount, PIR, PH 27 100% 13%                3,222                4,382                3,821                   561 

Croton Harmon Schools 
Phase II

Carrie E. Tompkins ES 
Campus 88 1

Multi-purpose 
Room 1 OSFPH              1.8720 Occ. Sensor, Fixture Mount, PIR, PH 27 100% 13%                3,222                6,032                5,260                   772 

Croton Harmon Schools 
Phase II Croton-Harmon HS 213 1 Gym Aux 1 OSFPH              1.7000 Occ. Sensor, Fixture Mount, PIR, PH 28 100% 62%                3,382                5,749                2,168                3,582 
Croton Harmon Schools 
Phase II Croton-Harmon HS 234 1 Gym Main 1 OSFPH              3.7440 Occ. Sensor, Fixture Mount, PIR, PH 28 100% 62%                3,382              12,662                4,774                7,889 
Croton Harmon Schools 
Phase II Croton-Harmon HS 1 3 Classroom 301 1

OSCWSPHPP-
WLD              0.5600 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                1,216                   895                   321 

Croton Harmon Schools 
Phase II Croton-Harmon HS 4 3 Classroom 303 1

OSCWSPHPP-
WLD              0.2800 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                   608                   448                   161 

Croton Harmon Schools 
Phase II Croton-Harmon HS 6 3 Classroom 305 1

OSCWSPHPP-
WLD              0.2800 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                   608                   448                   161 

Croton Harmon Schools 
Phase II Croton-Harmon HS 8 3 Classroom 307 1

OSCWSPHPP-
WLD              0.2800 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                   608                   448                   161 

Croton Harmon Schools 
Phase II Croton-Harmon HS 10 3 Classroom 309 1

OSCWSPHPP-
WLD              0.2800 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                   608                   448                   161 

Croton Harmon Schools 
Phase II Croton-Harmon HS 12 3

Classroom 311 
Chem Lab 1

OSCWSPHPP-
WLD              0.5040 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 20 100% 26%                2,200                1,109                   816                   293 

Croton Harmon Schools 
Phase II Croton-Harmon HS 14 3

Storage 311 
Prep 1

OSCWSPHPP-
WLD              0.0840 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 7 100% 25%                1,500                   126                     95                     32 

Croton Harmon Schools 
Phase II Croton-Harmon HS 15 3

Classroom 312 
Bio 1

OSCWSPHPP-
WLD              0.5040 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                1,095                   806                   289 

Croton Harmon Schools 
Phase II Croton-Harmon HS 25 3

Classroom 306 
Science 1

OSCWSPHPP-
WLD              0.6160 

Occ. Sensor, Ceiling, 1 Head, Wireless 
Dimming, PH, PP, WLD 120 100% 26%                2,172                1,338                   985                   353 

Croton Harmon Schools 
Phase II Piere Van Cortlandt MS 70 2 Gym 210 1 OSFPH              2.8080 Occ. Sensor, Fixture Mount, PIR, PH 28 100% 62%                3,382                9,497                3,580                5,916 
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Croton ‐ Harmon UFSD
Boiler Efficiency Spreadsheet

*Inputs are blue Add Controlink ECM savings to Boiler Upgrades N
*Automatic Mechanical List pull‐in colored purple

1 2 3 4 5 6 7 8 9 10 11

Building Equipment Label Qty Location
Boiler(s) Replaced 

[Y/N]
Add Burner 

Controls (Y/N) Existing Fuel Manufacturer Model No.
Total Input 

Capacity [MBH]
Heating 
Medium

Combustion 
Efficiency

Percentage of 
Building 
Served

Croton‐Harmon HS  2                             Boiler Room N N Oil #2 Best Boilers   5C ‐ 150  6,300                      Steam 80% 100%
Piere Van Cortlandt MS 2                             Boiler Room N Y Natural Gas Weil McLain 1,494                                                4,691                      Steam 80% 100%
Carrie E. Tompkins ES Campus  2                             Boiler Room N N Natural Gas De Dietrich GT414A 3,392                      Hot Water 80% 100%
Transportation Building 2                             Mezzanine N N Propane Direct Fired 80% 100%
Administration Building 2                             Roof N N RTU RTU Direct Fired 80% 100%
Totals 10                          14,383                  

Building Equipment Label
Boiler(s) 

Replaced [Y/N] Qty Proposed Fuel Manufacturer Model No.
Total Input 

Capacity [MBH] Heating Medium
Combustion 
Efficiency

Percentage of 
Building Served

Totals ‐                                         ‐                           

EXISTING

PROPOSED
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Croton ‐ Harmon UFSD
Boiler Efficiency Spreadsheet

EXISTING OVERALL BOILER EFFICIENCY

Building Croton‐Harmon HS 
Piere Van 

Cortlandt MS
Carrie E. Tompkins ES 

Campus 
Transportation 

Building
Administration 

Building
0 0 0 0 0 0 0

Location Boiler Room Boiler Room Boiler Room Mezzanine Roof 0  0  0  0  0  0  0 
Capacity [MBTU/Hr]                                6,300                      4,691                                       3,392                                 ‐                                  ‐                                  ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   

Quantity                                        2                              2                                               2                                  2                                 2                                ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   
Existing Fuel Oil #2 Natural Gas Natural Gas Propane 0  0  0  0  0  0  0  0 

Percentage of Building Load [%] 100% 100% 100% 100% 100% 0% 0% 0% 0% 0% 0% 0%
Heating Medium Steam Steam Hot Water Direct Fired Direct Fired 0 0 0 0 0 0 0

Combustion Efficiency [%] 80.0% 80.0% 80.0% 80.0% 80.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Losses Due to Radiation [% of MCR] 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 3.0% 2.0% 2.0%
Losses Due to Blowdown [% of MCR] 1.5% 1.5% 0.0% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%

MCR of Boilers [MMBTU/Hr] 6.3                                    4.7                         3.4                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
% Makeup Water [%] 0.0% 0.0% 0.0% 0.0% 0.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Makeup T.D.S. [PPM] 80                                     80                          80                                           80                              80                             80                             80                              80                                                      80                           80                          80                         80                    

Blowdown T.D.S. [PPM] 3,500                               3,500                     3,500                                     3,500                        3,500                       3,500                       3,500                        3,500                                                3,500                      3,500                    3,500                    3,500              
Annual Boiler Usage [MMBTU] 6,489                               6,859                     4,368                                     387                            266                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
Feedwater Temperature [°F] 180                                   180                        180                                        180                            180                           180                           180                           180                                                    180                         180                       180                       180                 

Condensate Return Temperature [°F] 200                                   200                        200                                        200                            200                           200                           200                           200                                                    200                         200                       200                       200                 
Makeup Water Temperature [°F] 60                                     60                          60                                           60                              60                             60                             60                              60                                                      60                           60                          60                         60                    

Hours of Operation [Hrs/Yr] 4,105                               4,105                     4,105                                     4,105                        4,105                       4,105                        4,105                        4,105                                                 4,105                      4,105                    4,105                    4,105              
Blowdown Temperature [°F] 220                                   220                        220                                        220                            220                           220                           220                           220                                                    220                         220                       220                       220                 

Heat Required to Raise a lb of Steam [BTU/lb] 980                                   980                        980                                        980                            980                           980                           980                           980                                                    980                         980                       980                       980                 

Boiler Load Rate [%] 50.0% 50.0% 50.0% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Present Blowdown Rate [lbs/lb Steam] ‐                                   ‐                         ‐                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  

Heat Content of Blowdown [BTU/lb] 160                                   160                        ‐                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
Blowdown Loss [%] 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Radiation Losses [%] 4.0% 4.0% 2.0% 2.0% 2.0% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Overall Boiler Efficiency [%] 76.0% 76.0% 78.0% 78.0% 78.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Croton ‐ Harmon UFSD
Boiler Efficiency Spreadsheet

PROPOSED OVERALL BOILER EFFICIENCY

Croton‐Harmon HS 
Piere Van 

Cortlandt MS
Carrie E. Tompkins ES 

Campus 
Transportation 

Building
Administration 

Building
0 0 0 0 0 0 0

Boiler Addition N N N N N 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Burner Control Links N Y N N N 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Location Boiler Room Boiler Room Boiler Room Mezzanine Roof Boiler Room Boiler Room
Label                                       ‐                               ‐                                                ‐                                   ‐                                  ‐                                  ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   

Quantity to be Replaced                                        2                              2                                               2                                  2                                 2                                ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   
Percent of Building Load [%] ‐ ‐ ‐ ‐ ‐ 0% 0% 0% 0% 0% 0% 0%

Proposed Fuel  Oil #2   Natural Gas   Natural Gas   Propane                                ‐                                  ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   
Capacity [MBTU/Hr]                                6,300                      4,691                                       3,392                                 ‐                                  ‐                                  ‐                                   ‐                                                           ‐                                ‐                               ‐                              ‐                        ‐   

Heating Medium Steam Steam Hot Water Direct Fired Direct Fired ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
Combustion Efficiency [%] ‐ ‐ ‐ ‐ ‐ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Losses Due to Radiation [% of MCR] 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Losses Due to Blowdown [% of MCR] 2.0% 2.0% 0.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

% Makeup Water [%] 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Makeup T.D.S. [PPM] 80                                     80                          80                                           80                              80                             80                             80                              80                                                      80                           80                          80                         80                    

Blowdown T.D.S. [PPM] 3,500                               3,500                     3,500                                     3,500                        3,500                       3,500                       3,500                        3,500                                                3,500                      3,500                    3,500                    3,500              
Annual Boiler Usage [MMBTU] ‐                                   ‐                         ‐                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
Feedwater Temperature [°F] 180                                   180                        180                                        180                            180                           180                           180                           180                                                    180                         180                       180                       180                 
MCR of Boilers [MMBTU/Hr] 6.3                                    4.7                         3.4                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  

Condensate Return Temperature [°F] 200                                   200                        200                                        200                            200                           200                           200                           200                                                    200                         200                       200                       200                 
Makeup Water Temperature [°F] 60                                     60                          60                                           60                              60                             60                             60                              60                                                      60                           60                          60                         60                    

Hours of Operation [Hrs/Yr] 4,105                               4,105                     4,105                                     4,105                        4,105                       4,105                        4,105                        4,105                                                 4,105                      4,105                    4,105                    4,105              
Blowdown Temperature [°F] 220                                   220                        220                                        220                            220                           220                           220                           220                                                    220                         220                       220                       220                 

Heat Required to Raise a lb of Steam [BTU/lb] 980                                   980                        980                                        980                            980                           980                           980                           980                                                    980                         980                       980                       980                 

Boiler Load Rate [%] ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Present Blowdown Rate [lbs/lb Steam] 0.0018                             0.0018                  ‐                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  

Heat Content of Blowdown [BTU/lb] 160.0                               160.0                     ‐                                         ‐                             ‐                           ‐                            ‐                            ‐                                                     ‐                          ‐                        ‐                        ‐                  
Blowdown Loss [%] ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Radiation Losses [%] ‐ ‐ 1.0% 1.0% 1.0% ‐ ‐ ‐ ‐ ‐ ‐ ‐

*Overall Boiler Efficiency [%] 76.0% 76.0% 78.0% 78.0% 78.0%              
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Croton ‐ Harmon UFSD
Exhibit D‐5‐2
ECM 2 ‐  Install Boiler Burner Controllers

ECM DESCRIPTION

DATA / ASSUMPTIONS

Heating Season Hours 4,105                              Hours

6.0%

7.0%

* Initial utility baseline reduced to account for miscellaneous loads (domestic hot water, science labs, and kitchen usage where applicable)
* An adjusted baseline is used for the boiler baseline usage as to not double‐dip on savings

COMMISSIONING

Verify all functions of the burner control system. Verify air/fuel ratio is consistent throughout firing range. Provide training of the boiler operators.

RECOVERY/SAFETY FACTOR

Thermal Safety Factor [%] = 0%

FORMULAE

Qsavings = ( ɳBOILER ∙ (1 +ɳIMP) ‐ ɳBOILER) ∙ FuelADJ

Variable Units Description
Qsavings Therms Thermal Savings

ɳBOILER % Efficiency of Existing Boiler

ɳIMP % Improvement in Efficiency

FuelADJ Therms Adjusted Boiler Fuel Usage

Install burner controls on boiler burners to optimize fuel to air ratio and improve combustion efficiency.

Burner Management Controls Improvement in Boiler Efficiency 
[%]

Burner Replacement Improvement in Boiler Efficiency [%]

Exhibit D-5: Engineered Cost Avoidance Calculations

Honeywell 30



Croton ‐ Harmon UFSD
Exhibit D‐5‐2
ECM 2 ‐  Install Boiler Burner Controllers

*Inputs are blue

Building Label Units to be Installed Burner Upgrade Type Fuel Type
Proposed Boiler 
Efficiency [%]

1 Piere Van Cortlandt MS ‐                                  2                                 
Burner Management 

Controls Natural Gas 76.0%
Totals 2                                 

CALCULATIONS

Piere Van Cortlandt 
MS 0 0 0 0 0 0 0 0

Label ‐                                       ‐                                   ‐                                        ‐                                          ‐                                       ‐                                    ‐                                    ‐                                    ‐                                      
No. of Units to be Installed 2                                      ‐                               ‐                                    ‐                                     ‐                                   ‐                               ‐                               ‐                               ‐                                 

Burner Upgrade
Burner Management 

Controls 0 0 0 0 0 0 0 0
Fuel Type Natural Gas 0 0 0 0 0 0 0 0

Proposed Boiler Efficiency [%] 76.0%     0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Improvement in Boiler Efficiency [%] 6% 7% 7% 7% 7% 7% 7% 7% 7%

Percentage of Building Load [%] 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Annual Boiler Fuel Use [Therms] 68,588                            ‐                               ‐                                    ‐                                     ‐                                   ‐                               ‐                               ‐                               ‐                                 
Adjusted Boiler Usage [Therms] 58,374                            ‐                               ‐                                    ‐                                     ‐                                   ‐                               ‐                               ‐                               ‐                                 

Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0%
Annual Energy Savings [Therms] 2,662                              ‐                               ‐                                    ‐                                     ‐                                   ‐                               ‐                               ‐                               ‐                                 

Notes:
New non‐condensing boiler and burner installations will come equipped with Controlinks
Improving the air/fuel ratio will increase overall boiler combustion efficiency.

The value for annual boiler fuel usage has been adjusted for the interactive effects of other ECMs.

Note that the boiler efficiency discussed here is the overall boiler thermal efficiency, not just its combustion efficiency.  The value of this number will be much lower than 
for combustion efficiency alone as it includes losses from radiation, blowdown, and other related losses.  
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Croton ‐ Harmon UFSD
Exhibit D‐5‐2
ECM 2 ‐  Install Boiler Burner Controllers

SAVINGS SUMMARY

Building ID Thermal Savings
Thermal Safety 

Factor
Therms %

Croton‐Harmon HS  ‐                                  0.0%
Piere Van Cortlandt MS 2,662                              0.0%
Carrie E. Tompkins ES Campus  ‐                                  0.0%
Transportation Building ‐                                  0.0%
Administration Building ‐                                  0.0%
Subtotal 2,662                             
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Croton ‐ Harmon UFSD
Exhibit D‐5‐3
ECM 3 ‐  Install Kitchen Hood Controllers

ECM DESCRIPTION

DATA / ASSUMPTIONS

Existing equipment schedule was given by personnel operating the kitchen equipment and with interviews with facility staff

COMMISSIONING

Test exhaust fans and make up air units to ensure they operate per design intent, which include simulation of the exhaust temperature driving fan motor speeds. Verify all safety interlocks.

RECOVERY/SAFETY FACTOR

Electric Safety Factor [%] = 0%
Thermal Safety Factor [%] = 0%

FORMULAE

WSAVINGS = (WFAN ‐ WFAN)

QSAVINGS = (QHOOD ‐ QHOOD) / ɳBoiler

WFAN  =   ∑
100%

0%   HP∙ Lƒ ∙ .746  ∙ ʈHOOD
WFAN  =   ∑

100%
0%   (HP∙ Lƒ ∙ .746) ∙ RPM%

3  ∙ ʈHOOD
QHOOD  =  (1.08 ∙ VEX ∙ HDOCC ∙  (ʈHOOD / ʈHOOD + ʈOCC) )  /  (ɳsys ∙ 100,000)

QHOOD  =  (1.08 ∙ VEX ∙ HDOCC ∙  (ʈHOOD / ʈHOOD + ʈOCC) )  /  (ɳsys ∙ 100,000)

VEX  =  VEX  ∙ RPMW

Install kitchen hood control systems where applicable.  This will allow for the exhaust volume to be modulated to match kitchen usage and thus reduce heating loads.  VFDs will be installed on 
the appropriate exhaust fans to provide additional savings.  If the exhaust hood is combined with a make up air unit, then variable air flow control will be applied on both exhaust and make up air 
fans.
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ECM 3 ‐  Install Kitchen Hood Controllers

Variable Units Description

Wsavings kWh kWh Savings

Qsavings Therms Thermal Savings

WFAN kWh Existing Annual Fan Electricial Consumption

WFAN kWh Proposed Annual Fan Electricial Consumption

HP HP Horsepower of Exhaust Fan

 ∑100%
0% ‐ Summation of run times

RPM% RPM Percentage of RPM compared to the motors full speed (0% ‐ 100%)

RPMW RPM Weighted RPM of Exhaust Fan

Lƒ ‐ Load Factor of motor

ɳsys ‐ Existing system efficiency

VEX CFM Current Exhaust Volume

VEX CFM Proposed Exhaust Volume

QHOOD Therms Existing Heat Load of Kitchen Hood

QHOOD Therms Proposed Heat Load of Kitchen Hood

TOCC °F Existing temperature of space during occupied hours

ɳBoiler ‐ Existing system efficiency

ʈHOOD Hrs Existing Hood Run Hours

ʈOCC Hrs Occupied Bin Hours

HDOCC Hrs Existing occupied heating degree hours

* Inputs are in blue

Building
Kitchen Hood 
Area [ft2]

Horsepower of 
Exhaust Fan 
Motor [HP]

Horsepower of 
MAU Fan 
Motor [HP]

Annual Run 
Hours

System 
Efficiency [%]

Existing 
Exhaust 

Volume [CFM]

Proposed 
Boiler 

Efficiency [%]
Piere Van Cortlandt MS 54                        2.0                         1,080               65% 3,600                 76.0%
Totals 54                        2.0                         ‐                      3,600                
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Piere Van 
Cortlandt MS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Kitchen Hood Area [ft2]                        54                             ‐                            ‐                         ‐                            ‐                            ‐                         ‐                      ‐                        ‐                ‐                   ‐                ‐               ‐                ‐                ‐                ‐               ‐                                  ‐   
Horsepower of Fan Motor [HP]                       2.0                             ‐                            ‐                         ‐                            ‐                            ‐                         ‐                      ‐                        ‐                ‐                   ‐                ‐               ‐                ‐                ‐                ‐               ‐                                  ‐   

Horsepower of MAU Fan Motor [HP]                          ‐                               ‐                            ‐                         ‐                            ‐                            ‐                         ‐                      ‐                        ‐                ‐                   ‐                ‐               ‐                ‐                ‐                ‐               ‐                                  ‐   
Load Factor [%] 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

Annual Run Hours                   1,080                             ‐                            ‐                         ‐                            ‐                            ‐                         ‐                      ‐                        ‐                ‐                   ‐                ‐               ‐                ‐                ‐                ‐               ‐                                  ‐   
System Efficiency [%] 65% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Existing Exhaust Volume [CFM]                   3,600                             ‐                            ‐                         ‐                            ‐                            ‐                         ‐                      ‐                        ‐                ‐                   ‐                ‐               ‐                ‐                ‐                ‐               ‐                                  ‐   
Proposed Exhaust Volume [CFM] 2,322                  ‐                         ‐                      ‐                   ‐                      ‐                     ‐                   ‐                ‐                 ‐          ‐            ‐          ‐         ‐          ‐         ‐         ‐         ‐                           

Existing Heat Load [Therms] 1,928                  #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Proposed Heat Load [Therms] 1,244                  #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Proposed Boiler Efficiency [%] 76.0%               0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Electric Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Thermal Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Electrical Savings [kWh] 819                     ‐                         ‐                      ‐                   ‐                      ‐                     ‐                   ‐                ‐                 ‐          ‐            ‐          ‐         ‐          ‐         ‐         ‐         ‐                           

Thermal Savings [Therms] 901                     ‐                         ‐                      ‐                   ‐                      ‐                     ‐                   ‐                ‐                 ‐          ‐            ‐          ‐         ‐          ‐         ‐         ‐         ‐                           

ELECTRICAL CALCULATIONS

PIERE VAN CORTLANDT MS

% Rated RPM % Run Time Time Hrs/Yr Weighted RPM Existing kWh Proposed kWh kWh Savings
100% 10% 108                        10% 121                  121                     ‐                    
90% 5% 54                          5% 60                    44                       16                      
80% 5% 54                          4% 60                    31                       29                      
70% 15% 162                        11% 181                  62                       119                   
60% 30% 324                        18% 363                  78                       284                   
50% 35% 378                        18% 423                  53                       370                   
40% 0% ‐                         0% ‐                   ‐                      ‐                    
30% 0% ‐                         0% ‐                   ‐                      ‐                    
20% 0% ‐                         0% ‐                   ‐                      ‐                    
10% 0% ‐                         0% ‐                   ‐                      ‐                    
Total 1,080                     65% 1,209               389                     819                   

  Variable Exhaust Volume Analysis
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SAVINGS SUMMARY

Building ID kWh Savings Thermal Savings
Electric Safety 

Factor
Thermal 

Safety Factor
kWh Therms % %

Croton‐Harmon HS  ‐                      ‐                         0.0% 0.0%
Piere Van Cortlandt MS 819                     901                        0.0% 0.0%
Carrie E. Tompkins ES Campus  ‐                      ‐                         0.0% 0.0%
Transportation Building ‐                      ‐                         0.0% 0.0%
Subtotal 819                     901                       
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Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

ECM DESCRIPTION

DATA / ASSUMPTIONS

Heating Season Hours 4,105                  Hours

*Schedules and temperature setpoints are based on interviews with facility personnel and data logging trends performed throughout the buildings

COMMISSIONING

Verify functions of all installed controllers. Verify that control loops work properly. Verify function of all alarms installed in the system. Verify that all installed control variables and set points can be set and managed remotely

RECOVERY/SAFETY FACTOR

Electric Safety Factor [%] = Various
Thermal Safety Factor [%] = Various

FORMULAE

QSAVINGS = ( HDEXISTING ‐ HDPROPOSED / HDEXISTING ) ∙ FuelADJUSTED
HDEXISTING     =  ∑

60
‐15 [ ( TOCC ‐ TBIN ) ∙ ʈOCC + ( TUNOCC ‐ TBIN ) ∙ ʈUNOCC ]

HDPROPOSED  =   ∑
60

‐15 [ ( TOCC ‐ TBIN ) ∙ ʈOCC + ( TUNOCC ‐ TBIN ) ∙ ʈUNOCC ]

Variable Units Description

Qsavings Therms Thermal Savings

 ∑60
‐15 ‐ Summation of all bins from ‐15°F to 60°F

TBIN °F Temperature of respective bin

ʈOCC Hrs Existing occupied Bin Hours in respective temperature bin

ʈUNOCC Hrs Existing unoccupied Bin Hours in respective temperature bin

ʈOCC Hrs Proposed occupied Bin Hours in respective temperature bin

ʈUNOCC Hrs Proposed unoccupied Bin Hours in respective temperature bin

TOCC °F Existing temperature of space during occupied hours

TUNOCC °F Existing temperature of space during unoccupied hours

TOCC °F Proposed temperature of space during occupied hours

TUNOCC °F Proposed temperature of space during unoccupied hours

HDEXISTING °F‐Hrs Existing heating degree hours in space

HDPROPOSED °F‐Hrs Proposed heating degree hours in space

FuelADJUSTED Therms Adjusted Boiler Fuel Usage

* Inputs for Section 1 and Section 2 are in blue

Building
Percentage of 
Building [%]

Occ. 
Heating 
Temp [°F]

Unocc. 
Heating 
Temp [°F]

Occ. Cooling 
Temp [°F]

Unocc. Cooling 
Temp [°F]

Percentage 
of Building 

[%]
Occ. Heating 
Temp [°F]

Unocc. 
Heating 
Temp [°F]

Occ. 
Cooling 
Temp [°F]

Unocc. Cooling 
Temp [°F]

Occ. Heating 
Temp [°F]

Unocc. 
Heating 
Temp [°F]

Occ. 
Cooling 
Temp [°F]

Unocc. Cooling 
Temp [°F]

Occ. Heating 
Temp [°F]

Unocc. Heating 
Temp [°F]

Occ. Cooling 
Temp [°F]

Unocc. 
Cooling 
Temp 
[°F]

Croton‐Harmon HS  100% 72.0 72.0 74.0 85.0 70.0 55.0 74.0 85.0
Piere Van Cortlandt MS 100% 73.0 69.0 74.0 85.0 70.0 55.0 74.0 85.0
Carrie E. Tompkins ES Campus  100% 72.0 72.0 74.0 85.0 70.0 55.0 74.0 85.0
Transportation Building 100% 70.0 70.0 74.0 85.0 70.0 55.0 74.0 85.0
Administration Building 100% 73.0 70.0 74.0 85.0 70.0 55.0 74.0 85.0

The school district's building managament system will be upgraded to allow for the implementation of advanced control strategies. The existing pneumatic controls in some buildings will be replaced with new DDC controls.  The existing DDC controls in some buildings will be 
upgraded to state of the art technology. All new DDC controls will be integrated into the web‐based front end that allows remote access by personnel using a security password.

Section 1 Section 2
EXISTING PROPOSED

Section 1 Section 2
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THERMAL NIGHT SETBACK SAVINGS CALCULATIONS

0.0 0.0 0.0 0.0

Croton‐Harmon 
HS 

Piere Van 
Cortlandt 

MS

Carrie E. 
Tompkins ES 
Campus 

Transportation 
Building

Administration 
Building

Occupied Bin Hours 4,105                  4,105           2,362            4,105                 1,914                 Hrs

Occupied Heating Degree Hours [HD‐Hrs] 150,657              154,762      84,345          142,447            68,193               HD‐hrs

Annual Boiler Usage [Therms] 64,893                68,588         43,682          3,867                 2,664                   Therms / Yr

Adjusted Annual Boiler Usage [Therms] 56,826                58,374         41,908          3,522                 2,663                   Therms / Yr

Existing Heating Degree Hours [HD‐Hrs] 150,658              154,762      150,658       142,448            148,190             HD‐hrs

Proposed Heating Degree Hours [HD‐Hrs] 102,724              102,724      102,724       100,893            104,554             HD‐hrs

Thermal Safety Factor [%] 0% 0% 0% 0% 0%

Thermal Savings [%] 25.3% 26.6% 29.6% 22.1% 24.0% %

Thermal Savings [Therms] 14,369                15,531         12,384          778                    639                      Therms / Yr

AIR COMPRESSOR REMOVAL SAVINGS CALCULATIONS

Total Air Compressor Power Removed [kW] 1.4              

Existing Air Compressor Run Hours [hrs] 2,628                  2,628           2,628            2,628                 2,628                

Electric Safety Factor [%] 0% 0% 0% 0% 0%

Electrical Savings [kWh] ‐                      3,802           ‐                ‐                     ‐                    
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CROTON‐HARMON HS 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
COOLING

CROTON‐HAR 100 to 105 102.5                                   ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
CROTON‐HAR 95 to 100 97.5                                     ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
CROTON‐HAR 90 to 95 92.5                                     ‐                     11                          1  12                       12                  0                      74.0             85.0            222                     0                          222                     ‐             ‐             ‐                      ‐                      ‐                     222                             8  4                   74.0          85.0                       149                         30                    178 
CROTON‐HAR 85 to 90 87.5                                     ‐                     84                        14  98                       98                  0                      74.0             85.0            1,323                  0                          1,323                  ‐             ‐             ‐                      ‐                      ‐                     1,323                       62  36                 74.0          85.0                       844                         89                    932 
CROTON‐HAR 80 to 85 82.5                                      1                 216                        88  305                    305                0                      74.0             85.0            2,592                  ‐                      2,592                  ‐             ‐             ‐                      ‐                      ‐                     2,592                     170  135              74.0          85.0                    1,447                          ‐                  1,447 
CROTON‐HAR 75 to 80 77.5                                    29                 221                      125  375                    375                0                      74.0             85.0            1,312                  ‐                      1,312                  ‐             ‐             ‐                      ‐                      ‐                     1,312                     185  190              74.0          85.0                       649                          ‐                      649 
CROTON‐HAR 70 to 75 72.5                                  109                 233                      210  552                    552                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         223  329              74.0          85.0                          ‐                            ‐                        ‐   
CROTON‐HAR 65 to 70 67.5                                  227                 224                      249  700                    700                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  455              74.0          85.0                          ‐                            ‐                        ‐   
CROTON‐HAR 60 to 65 62.5                                  302                 200                      269  771                    771                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  526              74.0          85.0                          ‐                            ‐                        ‐   

Total               668             1,189                      956  2,813                 2,813            0                      5,450                  0                          5,450                  ‐                      ‐                      ‐                                   5,450     1,139  1,674                    3,088                      118               3,206 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
HEATING

CROTON‐HAR 55 to 60 57.5                    40                142               102                    284                    284                0                      72.0             72.0            4,118                  0                          4,118                  ‐               ‐               ‐                      ‐                      ‐                     4,118               127       157      70            55            1,585                  ‐                      1,585              
CROTON‐HAR 50 to 55 52.5                    80                178               127                    385                    385                0                      72.0             72.0            7,507                  0                          7,508                  ‐               ‐               ‐                      ‐                      ‐                     7,508               164       221      70            55            2,872                  552                     3,424              
CROTON‐HAR 45 to 50 47.5                    80                172               136                    388                    388                0                      72.0             72.0            9,506                  0                          9,506                  ‐               ‐               ‐                      ‐                      ‐                     9,506               161       227      70            55            3,632                  1,699                  5,331              
CROTON‐HAR 40 to 45 42.5                    183              212               199                    594                    594                0                      72.0             72.0            17,523                0                          17,523                ‐               ‐               ‐                      ‐                      ‐                     17,523             220       374      70            55            6,040                  4,679                  10,720            
CROTON‐HAR 35 to 40 37.5                    251              153               243                    647                    647                0                      72.0             72.0            22,321                0                          22,322                ‐               ‐               ‐                      ‐                      ‐                     22,322             197       450      70            55            6,419                  7,866                  14,285            
CROTON‐HAR 30 to 35 32.5                    204              133               191                    528                    528                0                      72.0             72.0            20,856                0                          20,856                ‐               ‐               ‐                      ‐                      ‐                     20,856             166       362      70            55            6,208                  8,155                  14,363            
CROTON‐HAR 25 to 30 27.5                    169              93                 96                      358                    358                0                      72.0             72.0            15,931                0                          15,931                ‐               ‐               ‐                      ‐                      ‐                     15,931             114       244      70            55            4,834                  6,717                  11,551            
CROTON‐HAR 20 to 25 22.5                    147              78                 105                    330                    330                0                      72.0             72.0            16,335                0                          16,335                ‐               ‐               ‐                      ‐                      ‐                     16,335             101       229      70            55            4,784                  7,452                  12,236            
CROTON‐HAR 15 to 20 17.5                    88                51                 75                      214                    214                0                      72.0             72.0            11,663                0                          11,663                ‐               ‐               ‐                      ‐                      ‐                     11,663             66         148      70            55            3,441                  5,567                  9,008              
CROTON‐HAR 10 to 15 12.5                    37                47                 43                      127                    127                0                      72.0             72.0            7,556                  0                          7,557                  ‐               ‐               ‐                      ‐                      ‐                     7,557               48         79         70            55            2,752                  3,364                  6,115              
CROTON‐HAR 5 to 10 7.5                      45                30                 35                      110                    110                0                      72.0             72.0            7,095                  0                          7,095                  ‐               ‐               ‐                      ‐                      ‐                     7,095               36         74         70            55            2,232                  3,529                  5,761              
CROTON‐HAR 0 to 5 2.5                      51                7                   19                      77                       77                  0                      72.0             72.0            5,351                  0                          5,352                  ‐               ‐               ‐                      ‐                      ‐                     5,352               17         60         70            55            1,181                  3,124                  4,305              
CROTON‐HAR ‐5 to 0 (2.5)                     19                5                   9                        33                       33                  0                      72.0             72.0            2,458                  0                          2,459                  ‐               ‐               ‐                      ‐                      ‐                     2,459               9           24         70            55            621                     1,405                  2,026              
CROTON‐HAR ‐10 to ‐5 (7.5)                     15                1                   4                        20                       20                  0                      72.0             72.0            1,590                  0                          1,590                  ‐               ‐               ‐                      ‐                      ‐                     1,590               4           16         70            55            318                     993                     1,312              
CROTON‐HAR ‐15 to ‐10 (12.5)                   10                ‐                ‐                     10                       10                  ‐                   72.0             72.0            845                     ‐                      845                     ‐               ‐               ‐                      ‐                      ‐                     845                  2           8           70            55            147                     554                     702                 

Total 1,419 1,302 1,384 4,105 4,105 0 150,657 0 150,658 ‐                      ‐                      ‐                     150,658 1,431 2,674 47,067 55,657 102,724

Current Operating Schedule Proposed Operating Schedule

Exhibit D-5: Engineered Cost Avoidance Calculations

Honeywell 39



Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

PIERE VAN CORTLANDT MS

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
COOLING

PIERE VAN CO 100 to 105 102.5                                   ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
PIERE VAN CO 95 to 100 97.5                                     ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
PIERE VAN CO 90 to 95 92.5                                     ‐                     11                          1  12                       12                  0                      74.0             85.0            222                     0                          222                     ‐             ‐             ‐                      ‐                      ‐                     222                             8  4                   74.0          85.0                       149                         30                    178 
PIERE VAN CO 85 to 90 87.5                                     ‐                     84                        14  98                       98                  0                      74.0             85.0            1,323                  0                          1,323                  ‐             ‐             ‐                      ‐                      ‐                     1,323                       62  36                 74.0          85.0                       844                         89                    932 
PIERE VAN CO 80 to 85 82.5                                      1                 216                        88  305                    305                0                      74.0             85.0            2,592                  ‐                      2,592                  ‐             ‐             ‐                      ‐                      ‐                     2,592                     170  135              74.0          85.0                    1,447                          ‐                  1,447 
PIERE VAN CO 75 to 80 77.5                                    29                 221                      125  375                    375                0                      74.0             85.0            1,312                  ‐                      1,312                  ‐             ‐             ‐                      ‐                      ‐                     1,312                     185  190              74.0          85.0                       649                          ‐                      649 
PIERE VAN CO 70 to 75 72.5                                  109                 233                      210  552                    552                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         223  329              74.0          85.0                          ‐                            ‐                        ‐   
PIERE VAN CO 65 to 70 67.5                                  227                 224                      249  700                    700                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  455              74.0          85.0                          ‐                            ‐                        ‐   
PIERE VAN CO 60 to 65 62.5                                  302                 200                      269  771                    771                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  526              74.0          85.0                          ‐                            ‐                        ‐   

Total               668             1,189                      956  2,813                 2,813            0                      5,450                  0                          5,450                  ‐                      ‐                      ‐                                   5,450     1,139  1,674                    3,088                      118               3,206 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
HEATING

PIERE VAN CO 55 to 60 57.5                    40                142               102                    284                    284                0                      73.0             69.0            4,402                  0                          4,402                  ‐               ‐               ‐                      ‐                      ‐                     4,402               127       157      70            55            1,585                  ‐                      1,585              
PIERE VAN CO 50 to 55 52.5                    80                178               127                    385                    385                0                      73.0             69.0            7,892                  0                          7,892                  ‐               ‐               ‐                      ‐                      ‐                     7,892               164       221      70            55            2,872                  552                     3,424              
PIERE VAN CO 45 to 50 47.5                    80                172               136                    388                    388                0                      73.0             69.0            9,894                  0                          9,894                  ‐               ‐               ‐                      ‐                      ‐                     9,894               161       227      70            55            3,632                  1,699                  5,331              
PIERE VAN CO 40 to 45 42.5                    183              212               199                    594                    594                0                      73.0             69.0            18,117                0                          18,117                ‐               ‐               ‐                      ‐                      ‐                     18,117             220       374      70            55            6,040                  4,679                  10,720            
PIERE VAN CO 35 to 40 37.5                    251              153               243                    647                    647                0                      73.0             69.0            22,968                0                          22,968                ‐               ‐               ‐                      ‐                      ‐                     22,968             197       450      70            55            6,419                  7,866                  14,285            
PIERE VAN CO 30 to 35 32.5                    204              133               191                    528                    528                0                      73.0             69.0            21,384                0                          21,384                ‐               ‐               ‐                      ‐                      ‐                     21,384             166       362      70            55            6,208                  8,155                  14,363            
PIERE VAN CO 25 to 30 27.5                    169              93                 96                      358                    358                0                      73.0             69.0            16,289                0                          16,289                ‐               ‐               ‐                      ‐                      ‐                     16,289             114       244      70            55            4,834                  6,717                  11,551            
PIERE VAN CO 20 to 25 22.5                    147              78                 105                    330                    330                0                      73.0             69.0            16,665                0                          16,665                ‐               ‐               ‐                      ‐                      ‐                     16,665             101       229      70            55            4,784                  7,452                  12,236            
PIERE VAN CO 15 to 20 17.5                    88                51                 75                      214                    214                0                      73.0             69.0            11,877                0                          11,877                ‐               ‐               ‐                      ‐                      ‐                     11,877             66         148      70            55            3,441                  5,567                  9,008              
PIERE VAN CO 10 to 15 12.5                    37                47                 43                      127                    127                0                      73.0             69.0            7,683                  0                          7,683                  ‐               ‐               ‐                      ‐                      ‐                     7,683               48         79         70            55            2,752                  3,364                  6,115              
PIERE VAN CO 5 to 10 7.5                      45                30                 35                      110                    110                0                      73.0             69.0            7,205                  0                          7,205                  ‐               ‐               ‐                      ‐                      ‐                     7,205               36         74         70            55            2,232                  3,529                  5,761              
PIERE VAN CO 0 to 5 2.5                      51                7                   19                      77                       77                  0                      73.0             69.0            5,428                  0                          5,428                  ‐               ‐               ‐                      ‐                      ‐                     5,428               17         60         70            55            1,181                  3,124                  4,305              
PIERE VAN CO ‐5 to 0 (2.5)                     19                5                   9                        33                       33                  0                      73.0             69.0            2,491                  0                          2,492                  ‐               ‐               ‐                      ‐                      ‐                     2,492               9           24         70            55            621                     1,405                  2,026              
PIERE VAN CO ‐10 to ‐5 (7.5)                     15                1                   4                        20                       20                  0                      73.0             69.0            1,610                  0                          1,610                  ‐               ‐               ‐                      ‐                      ‐                     1,610               4           16         70            55            318                     993                     1,312              
PIERE VAN CO ‐15 to ‐10 (12.5)                   10                ‐                ‐                     10                       10                  ‐                   73.0             69.0            855                     ‐                      855                     ‐               ‐               ‐                      ‐                      ‐                     855                  2           8           70            55            147                     554                     702                 

Total 1,419 1,302 1,384 4,105 4,105 0 154,762 0 154,762 ‐                      ‐                      ‐                     154,762 1,431 2,674 47,067 55,657 102,724

Current Operating Schedule Proposed Operating Schedule

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

CARRIE E. TOMPKINS ES CAMPUS 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
COOLING

CARRIE E. TOM 100 to 105 102.5                                   ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
CARRIE E. TOM 95 to 100 97.5                                     ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
CARRIE E. TOM 90 to 95 92.5                                     ‐                     11                          1  12                       9                    3                      74.0             85.0            159                     26                        184                     ‐             ‐             ‐                      ‐                      ‐                     184                             8  4                   74.0          85.0                       149                         30                    178 
CARRIE E. TOM 85 to 90 87.5                                     ‐                     84                        14  98                       70                  28                    74.0             85.0            945                     70                        1,015                  ‐             ‐             ‐                      ‐                      ‐                     1,015                       62  36                 74.0          85.0                       844                         89                    932 
CARRIE E. TOM 80 to 85 82.5                                      1                 216                        88  305                    217                88                    74.0             85.0            1,848                  ‐                      1,848                  ‐             ‐             ‐                      ‐                      ‐                     1,848                     170  135              74.0          85.0                    1,447                          ‐                  1,447 
CARRIE E. TOM 75 to 80 77.5                                    29                 221                      125  375                    256                119                  74.0             85.0            897                     ‐                      897                     ‐             ‐             ‐                      ‐                      ‐                     897                        185  190              74.0          85.0                       649                          ‐                      649 
CARRIE E. TOM 70 to 75 72.5                                  109                 233                      210  552                    350                202                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         223  329              74.0          85.0                          ‐                            ‐                        ‐   
CARRIE E. TOM 65 to 70 67.5                                  227                 224                      249  700                    409                291                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  455              74.0          85.0                          ‐                            ‐                        ‐   
CARRIE E. TOM 60 to 65 62.5                                  302                 200                      269  771                    429                342                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         245  526              74.0          85.0                          ‐                            ‐                        ‐   

Total               668             1,189                      956  2,813                 1,741            1,072              3,849                  96                        3,944                  ‐                      ‐                      ‐                                   3,944     1,139  1,674                    3,088                      118               3,206 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
HEATING

CARRIE E. TOM 55 to 60 57.5                    40                142               102                    284                    187                97                    72.0             72.0            2,708                  1,410                  4,118                  ‐               ‐               ‐                      ‐                      ‐                     4,118               127       157      70            55            1,585                  ‐                      1,585              
CARRIE E. TOM 50 to 55 52.5                    80                178               127                    385                    243                142                  72.0             72.0            4,736                  2,772                  7,508                  ‐               ‐               ‐                      ‐                      ‐                     7,508               164       221      70            55            2,872                  552                     3,424              
CARRIE E. TOM 45 to 50 47.5                    80                172               136                    388                    245                143                  72.0             72.0            6,002                  3,504                  9,506                  ‐               ‐               ‐                      ‐                      ‐                     9,506               161       227      70            55            3,632                  1,699                  5,331              
CARRIE E. TOM 40 to 45 42.5                    183              212               199                    594                    351                243                  72.0             72.0            10,347                7,176                  17,523                ‐               ‐               ‐                      ‐                      ‐                     17,523             220       374      70            55            6,040                  4,679                  10,720            
CARRIE E. TOM 35 to 40 37.5                    251              153               243                    647                    361                286                  72.0             72.0            12,465                9,857                  22,322                ‐               ‐               ‐                      ‐                      ‐                     22,322             197       450      70            55            6,419                  7,866                  14,285            
CARRIE E. TOM 30 to 35 32.5                    204              133               191                    528                    295                233                  72.0             72.0            11,660                9,196                  20,856                ‐               ‐               ‐                      ‐                      ‐                     20,856             166       362      70            55            6,208                  8,155                  14,363            
CARRIE E. TOM 25 to 30 27.5                    169              93                 96                      358                    188                170                  72.0             72.0            8,358                  7,573                  15,931                ‐               ‐               ‐                      ‐                      ‐                     15,931             114       244      70            55            4,834                  6,717                  11,551            
CARRIE E. TOM 20 to 25 22.5                    147              78                 105                    330                    177                153                  72.0             72.0            8,744                  7,591                  16,335                ‐               ‐               ‐                      ‐                      ‐                     16,335             101       229      70            55            4,784                  7,452                  12,236            
CARRIE E. TOM 15 to 20 17.5                    88                51                 75                      214                    117                97                    72.0             72.0            6,404                  5,259                  11,663                ‐               ‐               ‐                      ‐                      ‐                     11,663             66         148      70            55            3,441                  5,567                  9,008              
CARRIE E. TOM 10 to 15 12.5                    37                47                 43                      127                    76                  51                    72.0             72.0            4,513                  3,044                  7,557                  ‐               ‐               ‐                      ‐                      ‐                     7,557               48         79         70            55            2,752                  3,364                  6,115              
CARRIE E. TOM 5 to 10 7.5                      45                30                 35                      110                    60                  50                    72.0             72.0            3,902                  3,193                  7,095                  ‐               ‐               ‐                      ‐                      ‐                     7,095               36         74         70            55            2,232                  3,529                  5,761              
CARRIE E. TOM 0 to 5 2.5                      51                7                   19                      77                       35                  42                    72.0             72.0            2,398                  2,953                  5,352                  ‐               ‐               ‐                      ‐                      ‐                     5,352               17         60         70            55            1,181                  3,124                  4,305              
CARRIE E. TOM ‐5 to 0 (2.5)                     19                5                   9                        33                       16                  17                    72.0             72.0            1,187                  1,271                  2,459                  ‐               ‐               ‐                      ‐                      ‐                     2,459               9           24         70            55            621                     1,405                  2,026              
CARRIE E. TOM ‐10 to ‐5 (7.5)                     15                1                   4                        20                       8                    12                    72.0             72.0            657                     933                     1,590                  ‐               ‐               ‐                      ‐                      ‐                     1,590               4           16         70            55            318                     993                     1,312              
CARRIE E. TOM ‐15 to ‐10 (12.5)                   10                ‐                ‐                     10                       3                    7                      72.0             72.0            264                     581                     845                     ‐               ‐               ‐                      ‐                      ‐                     845                  2           8           70            55            147                     554                     702                 

Total 1,419 1,302 1,384 4,105 2,362 1,743 84,345 66,313 150,658 ‐                      ‐                      ‐                     150,658 1,431 2,674 47,067 55,657 102,724

Current Operating Schedule Proposed Operating Schedule
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

TRANSPORTATION BUILDING

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
COOLING

TRANSPORTA 100 to 105 102.5                                   ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
TRANSPORTA 95 to 100 97.5                                     ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
TRANSPORTA 90 to 95 92.5                                     ‐                     11                          1  12                       12                  0                      74.0             85.0            222                     0                          222                     ‐             ‐             ‐                      ‐                      ‐                     222                             8  4                   74.0          85.0                       147                         30                    177 
TRANSPORTA 85 to 90 87.5                                     ‐                     84                        14  98                       98                  0                      74.0             85.0            1,323                  0                          1,323                  ‐             ‐             ‐                      ‐                      ‐                     1,323                       61  37                 74.0          85.0                       827                         92                    919 
TRANSPORTA 80 to 85 82.5                                      1                 216                        88  305                    305                0                      74.0             85.0            2,592                  ‐                      2,592                  ‐             ‐             ‐                      ‐                      ‐                     2,592                     162  143              74.0          85.0                    1,380                          ‐                  1,380 
TRANSPORTA 75 to 80 77.5                                    29                 221                      125  375                    375                0                      74.0             85.0            1,312                  ‐                      1,312                  ‐             ‐             ‐                      ‐                      ‐                     1,312                     174  201              74.0          85.0                       610                          ‐                      610 
TRANSPORTA 70 to 75 72.5                                  109                 233                      210  552                    552                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         205  347              74.0          85.0                          ‐                            ‐                        ‐   
TRANSPORTA 65 to 70 67.5                                  227                 224                      249  700                    700                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         223  477              74.0          85.0                          ‐                            ‐                        ‐   
TRANSPORTA 60 to 65 62.5                                  302                 200                      269  771                    771                0                      74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         221  550              74.0          85.0                          ‐                            ‐                        ‐   

Total               668             1,189                      956  2,813                 2,813            0                      5,450                  0                          5,450                  ‐                      ‐                      ‐                                   5,450     1,054  1,759                    2,963                      122               3,086 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
HEATING

TRANSPORTA 55 to 60 57.5                    40                142               102                    284                    284                0                      70.0             70.0            3,550                  0                          3,550                  ‐               ‐               ‐                      ‐                      ‐                     3,550               118       166      70            55            1,471                  ‐                      1,471              
TRANSPORTA 50 to 55 52.5                    80                178               127                    385                    385                0                      70.0             70.0            6,737                  0                          6,738                  ‐               ‐               ‐                      ‐                      ‐                     6,738               153       232      70            55            2,673                  581                     3,254              
TRANSPORTA 45 to 50 47.5                    80                172               136                    388                    388                0                      70.0             70.0            8,730                  0                          8,730                  ‐               ‐               ‐                      ‐                      ‐                     8,730               149       239      70            55            3,359                  1,790                  5,149              
TRANSPORTA 40 to 45 42.5                    183              212               199                    594                    594                0                      70.0             70.0            16,335                0                          16,335                ‐               ‐               ‐                      ‐                      ‐                     16,335             202       392      70            55            5,552                  4,902                  10,453            
TRANSPORTA 35 to 40 37.5                    251              153               243                    647                    647                0                      70.0             70.0            21,027                0                          21,028                ‐               ‐               ‐                      ‐                      ‐                     21,028             176       471      70            55            5,714                  8,246                  13,960            
TRANSPORTA 30 to 35 32.5                    204              133               191                    528                    528                0                      70.0             70.0            19,800                0                          19,800                ‐               ‐               ‐                      ‐                      ‐                     19,800             148       380      70            55            5,568                  8,539                  14,107            
TRANSPORTA 25 to 30 27.5                    169              93                 96                      358                    358                0                      70.0             70.0            15,215                0                          15,215                ‐               ‐               ‐                      ‐                      ‐                     15,215             105       253      70            55            4,470                  6,953                  11,423            
TRANSPORTA 20 to 25 22.5                    147              78                 105                    330                    330                0                      70.0             70.0            15,675                0                          15,675                ‐               ‐               ‐                      ‐                      ‐                     15,675             91         239      70            55            4,339                  7,756                  12,095            
TRANSPORTA 15 to 20 17.5                    88                51                 75                      214                    214                0                      70.0             70.0            11,235                0                          11,235                ‐               ‐               ‐                      ‐                      ‐                     11,235             59         155      70            55            3,089                  5,819                  8,908              
TRANSPORTA 10 to 15 12.5                    37                47                 43                      127                    127                0                      70.0             70.0            7,302                  0                          7,303                  ‐               ‐               ‐                      ‐                      ‐                     7,303               44         83         70            55            2,531                  3,527                  6,058              
TRANSPORTA 5 to 10 7.5                      45                30                 35                      110                    110                0                      70.0             70.0            6,875                  0                          6,875                  ‐               ‐               ‐                      ‐                      ‐                     6,875               33         77         70            55            2,037                  3,677                  5,714              
TRANSPORTA 0 to 5 2.5                      51                7                   19                      77                       77                  0                      70.0             70.0            5,197                  0                          5,198                  ‐               ‐               ‐                      ‐                      ‐                     5,198               16         61         70            55            1,067                  3,213                  4,280              
TRANSPORTA ‐5 to 0 (2.5)                     19                5                   9                        33                       33                  0                      70.0             70.0            2,392                  0                          2,393                  ‐               ‐               ‐                      ‐                      ‐                     2,393               8           25         70            55            563                     1,451                  2,014              
TRANSPORTA ‐10 to ‐5 (7.5)                     15                1                   4                        20                       20                  0                      70.0             70.0            1,550                  0                          1,550                  ‐               ‐               ‐                      ‐                      ‐                     1,550               4           16         70            55            291                     1,016                  1,306              
TRANSPORTA ‐15 to ‐10 (12.5)                   10                ‐                ‐                     10                       10                  ‐                   70.0             70.0            825                     ‐                      825                     ‐               ‐               ‐                      ‐                      ‐                     825                  2           8           70            55            147                     554                     702                 

Total 1,419 1,302 1,384 4,105 4,105 0 142,447 0 142,448 ‐                      ‐                      ‐                     142,448 1,307 2,798 42,870 58,023 100,893

Current Operating Schedule Proposed Operating Schedule

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

ADMINISTRATION BUILDING

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Cooling Degree 
Hours [CD‐Hrs]

Unocc.
Cooling Degree 
Hours [CD‐Hrs]

Total Cooling 
Degree Hours 

[CD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
COOLING

ADMINISTRAT 100 to 105 102.5                                   ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
ADMINISTRAT 95 to 100 97.5                                     ‐                      ‐                           ‐    ‐                     ‐                 ‐                   74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                            ‐    ‐               74.0          85.0                          ‐                            ‐                        ‐   
ADMINISTRAT 90 to 95 92.5                                     ‐                     11                          1  12                       11                  1                      74.0             85.0            208                     6                          214                     ‐             ‐             ‐                      ‐                      ‐                     214                             8  4                   74.0          85.0                       150                         29                    179 
ADMINISTRAT 85 to 90 87.5                                     ‐                     84                        14  98                       87                  11                    74.0             85.0            1,181                  26                        1,207                  ‐             ‐             ‐                      ‐                      ‐                     1,207                       64  34                 74.0          85.0                       861                         86                    946 
ADMINISTRAT 80 to 85 82.5                                      1                 216                        88  305                    238                67                    74.0             85.0            2,025                  ‐                      2,025                  ‐             ‐             ‐                      ‐                      ‐                     2,025                     178  127              74.0          85.0                    1,513                          ‐                  1,513 
ADMINISTRAT 75 to 80 77.5                                    29                 221                      125  375                    258                117                  74.0             85.0            902                     ‐                      902                     ‐             ‐             ‐                      ‐                      ‐                     902                        197  178              74.0          85.0                       688                          ‐                      688 
ADMINISTRAT 70 to 75 72.5                                  109                 233                      210  552                    306                246                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         242  310              74.0          85.0                          ‐                            ‐                        ‐   
ADMINISTRAT 65 to 70 67.5                                  227                 224                      249  700                    329                371                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         267  433              74.0          85.0                          ‐                            ‐                        ‐   
ADMINISTRAT 60 to 65 62.5                                  302                 200                      269  771                    324                447                  74.0             85.0            ‐                      ‐                      ‐                      ‐             ‐             ‐                      ‐                      ‐                     ‐                         269  502              74.0          85.0                          ‐                            ‐                        ‐   

Total               668             1,189                      956  2,813                 1,553            1,260              4,316                  32                        4,348                  ‐                      ‐                      ‐                                   4,348     1,225  1,588                    3,212                      115               3,327 

Amb. Temp Bin [°F] Ave Temp [°F] 01‐08 Hours 09‐16 Hours 17‐24 Hours Total Bin Hours
Occup. Bin 

Hours
Unocc.

Bin Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Total Heating 
Degree Hours 

[HD‐Hrs] 

Occup. 
Bin 

Hours

Unocc. 
Bin 

Hours

Occup.
Indoor 

Temp [°F]

Unocc.
Indoor 

Temp [°F]

Occup.
Heating Degree 
Hours [HD‐Hrs]

Unocc.
Heating Degree 
Hours [HD‐Hrs]

Total Heating 
Degree Hours 

[HD‐Hrs] 

Building Building Section 1 Section 1 Section 1 Section 1 Section 1 Section 2 Section 2 Section 2 Section 2 Section 2 Building
HEATING

ADMINISTRAT 55 to 60 57.5                    40                142               102                    284                    175                109                  73.0             70.0            2,712                  1,363                  4,075                  ‐               ‐               ‐                      ‐                      ‐                     4,075               136       148      70            55            1,699                  ‐                      1,699              
ADMINISTRAT 50 to 55 52.5                    80                178               127                    385                    225                160                  73.0             70.0            4,607                  2,804                  7,412                  ‐               ‐               ‐                      ‐                      ‐                     7,412               175       210      70            55            3,070                  524                     3,594              
ADMINISTRAT 45 to 50 47.5                    80                172               136                    388                    221                167                  73.0             70.0            5,635                  3,758                  9,393                  ‐               ‐               ‐                      ‐                      ‐                     9,393               174       214      70            55            3,905                  1,608                  5,514              
ADMINISTRAT 40 to 45 42.5                    183              212               199                    594                    296                298                  73.0             70.0            9,030                  8,193                  17,223                ‐               ‐               ‐                      ‐                      ‐                     17,223             237       357      70            55            6,529                  4,457                  10,986            
ADMINISTRAT 35 to 40 37.5                    251              153               243                    647                    261                386                  73.0             70.0            9,259                  12,551                21,810                ‐               ‐               ‐                      ‐                      ‐                     21,810             219       428      70            55            7,124                  7,487                  14,610            
ADMINISTRAT 30 to 35 32.5                    204              133               191                    528                    219                309                  73.0             70.0            8,869                  11,588                20,457                ‐               ‐               ‐                      ‐                      ‐                     20,457             183       345      70            55            6,847                  7,772                  14,619            
ADMINISTRAT 25 to 30 27.5                    169              93                 96                      358                    149                209                  73.0             70.0            6,765                  8,896                  15,661                ‐               ‐               ‐                      ‐                      ‐                     15,661             122       236      70            55            5,199                  6,481                  11,680            
ADMINISTRAT 20 to 25 22.5                    147              78                 105                    330                    132                198                  73.0             70.0            6,657                  9,414                  16,070                ‐               ‐               ‐                      ‐                      ‐                     16,070             110       220      70            55            5,229                  7,147                  12,376            
ADMINISTRAT 15 to 20 17.5                    88                51                 75                      214                    86                  128                  73.0             70.0            4,787                  6,707                  11,494                ‐               ‐               ‐                      ‐                      ‐                     11,494             72         142      70            55            3,792                  5,316                  9,108              
ADMINISTRAT 10 to 15 12.5                    37                47                 43                      127                    65                  62                    73.0             70.0            3,914                  3,583                  7,497                  ‐               ‐               ‐                      ‐                      ‐                     7,497               52         75         70            55            2,973                  3,200                  6,173              
ADMINISTRAT 5 to 10 7.5                      45                30                 35                      110                    47                  63                    73.0             70.0            3,091                  3,926                  7,017                  ‐               ‐               ‐                      ‐                      ‐                     7,017               39         71         70            55            2,427                  3,380                  5,808              
ADMINISTRAT 0 to 5 2.5                      51                7                   19                      77                       21                  56                    73.0             70.0            1,503                  3,759                  5,261                  ‐               ‐               ‐                      ‐                      ‐                     5,261               19         58         70            55            1,296                  3,035                  4,330              
ADMINISTRAT ‐5 to 0 (2.5)                     19                5                   9                        33                       11                  22                    73.0             70.0            816                     1,609                  2,425                  ‐               ‐               ‐                      ‐                      ‐                     2,425               9           24         70            55            680                     1,358                  2,038              
ADMINISTRAT ‐10 to ‐5 (7.5)                     15                1                   4                        20                       5                    15                    73.0             70.0            387                     1,177                  1,564                  ‐               ‐               ‐                      ‐                      ‐                     1,564               4           16         70            55            346                     971                     1,317              
ADMINISTRAT ‐15 to ‐10 (12.5)                   10                ‐                ‐                     10                       2                    8                      73.0             70.0            160                     670                     831                     ‐               ‐               ‐                      ‐                      ‐                     831                  2           8           70            55            147                     554                     702                 

Total 1,419 1,302 1,384 4,105 1,914 2,191 68,193 79,996 148,190 ‐                      ‐                      ‐                     148,190 1,554 2,551 51,263 53,291 104,554

Current Operating Schedule Proposed Operating Schedule
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades

SAVINGS SUMMARY

Building ID kWh Savings
Thermal 
Savings

Thermal 
Safety 
Factor

Electric Safety 
Factor

kWh Therms % %
Croton‐Harmon HS  11,528                14,369         0.0% 0.0%
Piere Van Cortlandt MS 14,232                15,531         0.0% 0.0%
Carrie E. Tompkins ES Campus  6,809                  12,384         0.0% 0.0%
Transportation Building 515                     778              0.0% 0.0%
Administration Building 596                     639              0.0% 0.0%
Subtotal 33,680                43,702        
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades
Plug Load Controls ‐ Summary

CALCULATION SUMMARY

Croton‐Harmon 
HS 

Piere Van 
Cortlandt MS

Carrie E. 
Tompkins ES 
Campus 

Transportation 
Building

Administration 
Building

Include BERT Savings Y Y Y Y Y Y Y Y Y Y Y Y Y
# of BERTS 59 70 63 2 4 0 0

BERT Savings [kWh] 11,528                 10,430                  6,809                   515                      596                    ‐                   ‐                ‐                  ‐                    11,528          10,430                ‐                 515            ‐              ‐                 
Electric Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Total Electric Savings [kWh] 11,528                 10,430                  6,809                   515                      596                    ‐                   ‐                ‐                  ‐                    11,528          10,430                ‐                 515            ‐              ‐                 

SAVINGS SUMMARY

Building ID kWh Savings
Electric Safety 

Factor
kWh %

Croton‐Harmon HS  11,528                 0.0%
Piere Van Cortlandt MS 10,430                 0.0%
Carrie E. Tompkins ES Campus  6,809                   0.0%
Transportation Building 515                      0.0%
Administration Building 596                      0.0%
Subtotal 29,878                
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades
Plug Load Controls

Croton‐Harmon HS 

Equipment
Number of 

Berts
Total Number 
of Devices

Typical Use, 
Hours / Week

Off Time 
Hours 

(Weekdays)

Off Time 
Hours 

(Weekends)

Parasitic 
Load Watts

Months / 
Year

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

Projector 25               25                    168                    16                  24                  8                12             146                1,747                35               416               1,331                 
M Printer 14               14                    168                    16                  24                  15             12             153                1,835                36               437               1,398                 
Charging Cart 2                  2                      168                    16                  24                  37             12             54                  646                   13               154               493                     
Smartboard 7                  7                      168                    16                  24                  8                12             41                  489                   10               116               373                     
AC‐110 15A 3                  3                      168                    16                  24                  8                12             17                  210                   4                 50                 160                     
AC‐110 20A ‐                   168                    16                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
Copier‐ 110 15A 2                  2                      168                    16                  24                  40             12             58                  699                   14               166               532                     
H/C Water 2                  2                      168                    16                  24                  61             12             89                  1,066                21               254               812                     
Soda Vend 3                  3                      168                    16                  24                  320           12             699                8,387                166             1,997            6,390                 
Snack Vend ‐                   168                    16                  24                  40             12             ‐                 ‐                    ‐              ‐                ‐                     
Lrg Coffee ‐                   168                    16                  24                  56             12             ‐                 ‐                    ‐              ‐                ‐                     
TV/Mon 1                  1                      168                    16                  24                  6                  12               4                      52                       1                   12                   40                       

SUB TOTAL 59               59                    1,261              15,131                300               3,603              11,528               

Piere Van Cortlandt MS

Equipment
Number of 

Berts
Total Number 
of Devices

Typical Use, 
Hours / Week

Off Time 
Hours 

(Weekdays)

Off Time 
Hours 

(Weekends)

Parasitic 
Load Watts

Months / 
Year

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

Projector 18               18                    168                    16                  24                  8                12             105                1,258                25               300               958                     
M Printer 25               25                    168                    16                  24                  15             12             273                3,276                65               780               2,496                 
Charging Cart 1                  1                      168                    16                  24                  37             12             27                  323                   6                 77                 246                     
Smartboard 9                  9                      168                    16                  24                  8                12             52                  629                   12               150               479                     
AC‐110 15A 9                  9                      168                    16                  24                  8                12             52                  629                   12               150               479                     
AC‐110 20A ‐                   168                    16                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
Copier‐ 110 15A 3                  3                      168                    16                  24                  40             12             87                  1,048                21               250               799                     
H/C Water 1                  1                      168                    16                  24                  61             12             44                  533                   11               127               406                     
Soda Vend 2                  2                      168                    16                  24                  320           12             466                5,591                111             1,331            4,260                 
Snack Vend 1                  1                      168                    16                  24                  40             12             29                  349                   7                 83                 266                     
Lrg Coffee ‐                   168                    16                  24                  56             12             ‐                 ‐                    ‐              ‐                ‐                     
TV/Mon 1                  1                      168                    16                  24                  6                12             4                    52                     1                 12                 40                       

‐                   168                    16                  24                  12               ‐                   ‐                      ‐                ‐                  ‐                     
SUB TOTAL 70               70                    1,141              13,689                272               3,259              10,430               

Carrie E. Tompkins ES Campus 

Equipment
Number of 

Berts
Total Number 
of Devices

Typical Use, 
Hours / Week

Off Time 
Hours 

(Weekdays)

Off Time 
Hours 

(Weekends)

Parasitic 
Load Watts

Months / 
Year

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

Projector 13               13                    168                    16                  24                  8                12             76                  909                   18               216               692                     
M Printer 25               25                    168                    16                  24                  15             12             273                3,276                65               780               2,496                 
Charging Cart ‐                   168                    16                  24                  37             12             ‐                 ‐                    ‐              ‐                ‐                     
Smartboard 12               12                    168                    16                  24                  8                12             70                  839                   17               200               639                     
AC‐110 15A 11               11                    168                    16                  24                  8                12             64                  769                   15               183               586                     
AC‐110 20A ‐                   168                    16                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
Copier‐ 110 15A 1                  1                      168                    16                  24                  40             12             29                  349                   7                 83                 266                     
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades
Plug Load Controls

H/C Water ‐                   168                    16                  24                  61             12             ‐                 ‐                    ‐              ‐                ‐                     
Soda Vend 1                  1                      168                    16                  24                  320           12             233                2,796                55               666               2,130                 
Snack Vend ‐                   168                    16                  24                  40             12             ‐                 ‐                    ‐              ‐                ‐                     
Lrg Coffee ‐                   168                    16                  24                  56             12             ‐                 ‐                    ‐              ‐                ‐                     
TV/Mon ‐                   168                    16                  24                  6                  12               ‐                   ‐                      ‐                ‐                  ‐                     

SUB TOTAL 63               63                    745                  8,937                  177               2,128              6,809                 

Transportation Building

Equipment
Number of 

Berts
Total Number 
of Devices

Typical Use, 
Hours / Week

Off Time 
Hours 

(Weekdays)

Off Time 
Hours 

(Weekends)

Parasitic 
Load Watts

Months / 
Year

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

Projector ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
M Printer ‐                   168                    10                  24                  15             12             ‐                 ‐                    ‐              ‐                ‐                     
Charging Cart ‐                   168                    10                  24                  37             12             ‐                 ‐                    ‐              ‐                ‐                     
Smartboard ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
AC‐110 15A ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
AC‐110 20A ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
Copier‐ 110 15A 1                  1                      168                    10                  24                  40             12             29                  349                   12               146               204                     
H/C Water 1                  1                      168                    10                  24                  61             12             44                  533                   19               222               311                     
Soda Vend ‐                   168                    10                  24                  320           12             ‐                 ‐                    ‐              ‐                ‐                     
Snack Vend ‐                   168                    10                  24                  40             12             ‐                 ‐                    ‐              ‐                ‐                     
Lrg Coffee ‐                   168                    10                  24                  56             12             ‐                 ‐                    ‐              ‐                ‐                     
TV/Mon ‐                   168                    10                  24                  6                  12               ‐                   ‐                      ‐                ‐                  ‐                     

SUB TOTAL 2                  2                      74                    882                     31                 368                 515                    
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Croton ‐ Harmon UFSD
Exhibit D‐5‐4
ECM 4 ‐  Building Management System Upgrades
Plug Load Controls

Administration Building

Equipment
Number of 

Berts
Total Number 
of Devices

Typical Use, 
Hours / Week

Off Time 
Hours 

(Weekdays)

Off Time 
Hours 

(Weekends)

Parasitic 
Load Watts

Months / 
Year

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

Projector ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
M Printer ‐                   168                    10                  24                  15             12             ‐                 ‐                    ‐              ‐                ‐                     
Charging Cart ‐                   168                    10                  24                  37             12             ‐                 ‐                    ‐              ‐                ‐                     
Smartboard 2                  2                      168                    10                  24                  8                12             12                  140                   5                 58                 82                       
AC‐110 15A ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
AC‐110 20A ‐                   168                    10                  24                  8                12             ‐                 ‐                    ‐              ‐                ‐                     
Copier‐ 110 15A 1                  1                      168                    10                  24                  40             12             29                  349                   12               146               204                     
H/C Water 1                  1                      168                    10                  24                  61             12             44                  533                   19               222               311                     
Soda Vend ‐                   168                    10                  24                  320           12             ‐                 ‐                    ‐              ‐                ‐                     
Snack Vend ‐                   168                    10                  24                  40             12             ‐                 ‐                    ‐              ‐                ‐                     
Lrg Coffee ‐                   168                    10                  24                  56             12             ‐                 ‐                    ‐              ‐                ‐                     
TV/Mon ‐                   168                    10                  24                  6                  12               ‐                   ‐                      ‐                ‐                  ‐                     

SUB TOTAL 4                  4                      85                    1,022                  35                 426                 596                    

Number of 
Berts

Total Number 
of Devices

Monthly kWh 
w/ Out Bert

Yearly kWh w/ 
Out Bert

Monthly 
kWh With 

Bert

Yearly kWh 
With Bert

Annual kWh 
Savings

GRAND TOTAL 198             198                  3,305            39,661              815             9,783            29,878               
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Croton ‐ Harmon UFSD
Exhibit D‐5‐5
ECM 5 ‐  Building Envelope Improvements 

ECM DESCRIPTION

Reduce building infiltration by weather stripping doors, sealing roof & wall joints, duct & piping penetrations, skylight perimeters and window corners.

DATA / ASSUMPTIONS

*Crack area determined by survey team

COMMISSIONING

Visual inspection per scope of work from subcontractor. Inspection might include smoke test.

RECOVERY/SAFETY FACTOR

Safety Factor (Electric) [%] = 0%
Safety Factor (Thermal) [%] = 5%

FORMULAE

SSAVINGS = ( ( 1.08 ∙ QEXISTING ∙ ΔT ) ‐ ( 1.08 ∙ QPROPOSED ∙ ΔT ) ) ∙ TOCC
QPROPOSED = ACRACK‐PROPOSED ∙ √ ( CSTACK ∙ ΔT + CWIND ∙ ( VWIND )

2 )

QEXISTING = ACRACK‐EXISTING ∙ √ ( CSTACK ∙ ΔT + CWIND ∙ ( VWIND )
2 )

Variable Units

SSAVINGS BTU Total sensible infiltration/exfiltration energy savings

QPROPOSED CFM Proposed infiltration/exfiltration air flow rate

QEXISTING CFM Existing infiltration/exfiltration air flow rate

ΔT °F Temperature difference between interior and exterior (based on bin data)

TOCC Hours Occupied bin hours

VWIND MPH Average wind speed

CWIND CFM2 / in4 ∙ MPH2 Wind coefficient

CSTACK CFM2 / in4 ∙ °F Stack coefficient

ACRACK‐PROPOSED in2 Total crack area after retrofit

ACRACK‐EXISTING in2 Total crack area before retrofit

Description
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Croton ‐ Harmon UFSD
Exhibit D‐5‐5
ECM 5 ‐  Building Envelope Improvements 

ASSUMPTIONS / DATA

Subcontractor  Calculations Y * If Yes ‐ Please Refer to tab 'Sub BEI Calculation' for details

Building

g p
Improvements     

(Y/N)

g g
Applicable          

(Y/N)
Electric Savings 

[kWh]
Thermal Savings 

[Therms]
 Sub Calc Electric 

De‐Rate [%]
 Sub Calc Thermal 

De‐Rate [%]
175                     2,353                    0% 0%
433                     1,792                    0% 10%
264                     1,661                    0% 0%
‐                      427                        0% 75%
46                       55                          0% 0%

918                     6,288                    ‐                     

Building ID kWh Savings Thermal Savings
Electric Safety 

Factor
Thermal Safety 

Factor
kWh Therms % %

Croton‐Harmon HS  175                           2,235                         0.0% 5.0%
Piere Van Cortlandt MS 433                           1,703                         0.0% 5.0%
Carrie E. Tompkins ES Campus  264                           1,578                         0.0% 5.0%
Transportation Building ‐                            405                             0.0% 5.0%
Administration Building 46                             53                               0.0% 5.0%
Subtotal 918                           5,974                        

Totals

Croton‐Harmon HS 
Piere Van Cortlandt MS
Carrie E. Tompkins ES Campus 

Subcontractor Calculated Savings

Building

Transportation Building
Administration Building

Exhibit D-5: Engineered Cost Avoidance Calculations
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Croton ‐ Harmon UFSD
Exhibit D‐5‐5
ECM 5 ‐  Building Envelope Improvements 

Site Name Building Name Location Measure Existing Code Proposed Code Existing Qty Proposed Qty Measurement
Width 

(inches)
Height 

(inches)
Perimeter / 

Area
 Existing Gap 

(inches) Existing Description Proposed Description Measure Type
Included in 

Project
Total Gap (sq. 

in.)

 Infiltration 
Sensible Heat 
Gain (MMBTU 

/Year) 

 Infiltration 
Latent Heat 

Gain 
(MMBTU/Year

)  

 Infiltration 
Heat Loss 
(MMBTU 

/Year) 

Total Heat 
Gain (MMBTU 

/Year)

Total Heat 
Loss (MMBTU 

/Year)

Total Fuel 
Heat Loss 

(MMbtu/ Year)
Electric kWh 

Savings
Fuel Savings 

(Therms)
Fuel Savings 

(Gal)
Croton Harmon School 
District NY C Tompkins Elementary  Main Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Main Entry Door Weather Strip (Single) DSFS DS-FKS                       2                       2  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                18.77                0.024               0.054                3.295                0.079                3.295                4.118                  6.55                41.18                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Mechanical Room No Retrofit DSFS NR                       1                       1  Unit                    48                     84                   264                      -   Existing Single Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Generator No Retrofit DMD NR                       1                       1  Unit                    72                     84                   396                      -   Existing Double Metal Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.06250 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                24.75                0.032               0.072                4.345                0.104                4.345                5.431                  8.63                54.31                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Storage No Retrofit DSFD NR                       1                       1  Unit                    72                     84                   396                      -   Existing Double Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Single) DSFS DS-XL-FKS                       1                       1  Unit                    42                     84                   252            0.03130 Existing Single Store Front Door Seal Single Door, XL Fuzzy Kit, Sweep Fenestration TRUE                  7.89                0.010               0.023                1.385                0.033                1.385                1.731                  2.75                17.31                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Mechanical Room No Retrofit DSFD NR                       1                       1  Unit                    72                     84                   396                      -   Existing Double Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Gym Exit Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.06250 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                24.75                0.032               0.072                4.345                0.104                4.345                5.431                  8.63                54.31                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary

 Womens Outside R 
R Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  9.38                0.012               0.027                1.647                0.039                1.647                2.059                  3.27                20.59                      -   

Croton Harmon School 
District NY C Tompkins Elementary  Mens Outside R R Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  9.38                0.012               0.027                1.647                0.039                1.647                2.059                  3.27                20.59                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       2                       2  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                30.97                0.040               0.090                5.436                0.130                5.436                6.795                10.80                67.95                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  7.51                0.010               0.022                1.319                0.031                1.319                1.648                  2.62                16.48                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  9.38                0.012               0.027                1.647                0.039                1.647                2.059                  3.27                20.59                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    42                     84                   252            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  9.85                0.013               0.029                1.730                0.041                1.730                2.162                  3.44                21.62                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.05473 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                21.67                0.028               0.063                3.804                0.091                3.804                4.755                  7.56                47.55                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Double) DMD DD-KSAS-KP                       1                       1  Unit                    72                     84                   396            0.07813 Existing Double Metal Door Seal Double Door, Kit, Sweep, Astragal Set, Kick Plate Fenestration TRUE                30.94                0.040               0.090                5.431                0.129                5.431                6.788                10.79                67.88                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Exit Door Weather Strip (Single) DSFS DS-FKS                       2                       2  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                18.77                0.024               0.054                3.295                0.079                3.295                4.118                  6.55                41.18                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-XL-FKSAS                       1                       1  Unit                    84                     84                   420            0.03910 Existing Double Store Front Door Seal Double Door, XL Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                16.42                0.021               0.048                2.883                0.069                2.883                3.603                  5.73                36.03                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.020               0.045                2.718                0.065                2.718                3.397                  5.40                33.97                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Duct To Curb Fans Duct to Curb P-DC SP-DC-F                   316                   316  Linear Ft                    -                        -                       12            0.09300 Existing Penetration, Duct to Curb Seal Penetration, Duct to Curb, Foam Penetration TRUE              352.66                0.454               1.022              61.905                1.476              61.905              77.382              122.99              773.82                      -   
Croton Harmon School 
District NY C Tompkins Elementary  Access Hatch Roof Hatch Penetration HR-33X39 HR-33x39-PS                       2                       2  Unit                    33                     39                   144            0.03130 Existing Hatch, Roof, 33in X 39in Seal Hatch, Roof, 33 in by 39 in, Perimeter Seal Fenestration TRUE                  9.01                0.012               0.026                1.582                0.038                1.582                1.978                  3.14                19.78                      -   
Croton Harmon School 
District NY Cortlandt MS  Main Entrance Door Door Weather Strip (Double) DSFD DD-FKSAS                       2                       2  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                30.97                0.075               0.168                7.447                0.243                7.447                9.308                20.23                93.08                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                12.39                0.030               0.067                2.981                0.097                2.981                3.726                  8.10                37.26                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Single) DSFS DS-KS                       3                       3  Unit                    36                     84                   240            0.06250 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                45.00                0.109               0.244              10.821                0.353              10.821              13.526                29.40              135.26                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                12.39                0.030               0.067                2.981                0.097                2.981                3.726                  8.10                37.26                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.038               0.084                3.723                0.121                3.723                4.654                10.12                46.54                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Single) DSFS DS-XL-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, XL Kit, Sweep Fenestration TRUE                  7.51                0.018               0.041                1.806                0.059                1.806                2.258                  4.91                22.58                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  7.51                0.018               0.041                1.806                0.059                1.806                2.258                  4.91                22.58                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.05473 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                21.67                0.053               0.117                5.211                0.170                5.211                6.514                14.16                65.14                      -   
Croton Harmon School 
District NY Cortlandt MS  Boiler Room Exit No Retrofit DSFS NR                       1                       1  Unit                    36                     84                   240                      -   Existing Single Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.05473 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                21.67                0.053               0.117                5.211                0.170                5.211                6.514                14.16                65.14                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Single) DSFS DS-XL-KS                       1                       1  Unit                    42                     84                   252            0.03130 Existing Single Store Front Door Seal Single Door, XL Kit, Sweep Fenestration TRUE                  7.89                0.019               0.043                1.897                0.062                1.897                2.371                  5.15                23.71                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.038               0.084                3.723                0.121                3.723                4.654                10.12                46.54                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  9.38                0.023               0.051                2.257                0.074                2.257                2.821                  6.13                28.21                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       2                       2  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                30.97                0.075               0.168                7.447                0.243                7.447                9.308                20.23                93.08                      -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.038               0.084                3.723                0.121                3.723                4.654                10.12                46.54                      -   
Croton Harmon School 
District NY Cortlandt MS  Mechanical Room No Retrofit DSFD NR                       1                       1  Unit                    72                     84                   396                      -   Existing Double Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY Cortlandt MS  Mechanical Room No Retrofit DSFD NR                       1                       1  Unit                    72                     84                   396                      -   Existing Double Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY Cortlandt MS  Exit Door Weather Strip (Single) DSFS DS-FKS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Fuzzy Kit, Sweep Fenestration TRUE                  7.51                0.018               0.041                1.806                0.059                1.806                2.258                  4.91                22.58                      -   
Croton Harmon School 
District NY Cortlandt MS  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.038               0.084                3.723                0.121                3.723                4.654                10.12                46.54                      -   
Croton Harmon School 
District NY Cortlandt MS  Roof Access Door Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.07813 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                18.75                0.045               0.102                4.509                0.147                4.509                5.636                12.25                56.36                      -   
Croton Harmon School 
District NY Cortlandt MS  Hatch Roof Hatch Penetration HR-33X39 HR-33x39-PS                       1                       1  Unit                    33                     39                   144            0.03130 Existing Hatch, Roof, 33in X 39in Seal Hatch, Roof, 33 in by 39 in, Perimeter Seal Fenestration TRUE                  4.51                0.011               0.024                1.084                0.035                1.084                1.355                  2.94                13.55                      -   
Croton Harmon School 
District NY Cortlandt MS

 Red Building Near 
Door 6 Door Weather Strip (Single) DWS DS-KS                       1                       1  Unit                    36                     80                   232            0.06250 Existing Single Wood Door Seal Single Door, Kit, Sweep Fenestration TRUE                14.50                0.035               0.079                3.487                0.114                3.487                4.358                  9.47                43.58                      -   

Croton Harmon School 
District NY Cortlandt MS

 Red Building Near 
Door 6 Door Weather Strip (Double) DWD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.06250 Existing Double Wood Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                24.75                0.060               0.134                5.952                0.194                5.952                7.439                16.17                74.39                      -   

Croton Harmon School 
District NY Cortlandt MS

 Red Building Near 
Door 6 Door Weather Strip (Single) DWS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Wood Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                0.036               0.081                3.607                0.118                3.607                4.509                  9.80                45.09                      -   

Croton Harmon School 
District NY Cortlandt MS  "new" Gym - Ceiling Roof Wall P-RW SP-RW-F-BR                   203                   203  Linear Ft                  203                       1                     12            0.06250 Existing Penetration, Roof Wall Seal Penetration, Roof Wall, Foam, Backer Material Penetration TRUE              152.25                0.369               0.825              36.611                1.194              36.611              45.764                99.48              457.64                      -   
Croton Harmon School 
District NY Cortlandt MS

 Gym Exterior 
Stair/storage Roof Wall P-RW

SP-RW-F-BR-
INT                     70                     70  Linear Ft                    70                       1                     12            0.06250 Existing Penetration, Roof Wall Seal Penetration, Roof Wall, Foam, Intumescent Coating Penetration TRUE                52.50                0.127               0.284              12.625                0.412              12.625              15.781                34.30              157.81                      -   

Croton Harmon School 
District NY Cortlandt MS  Duct To Curb Fans Duct to Curb P-DC SP-DC-F                   138                   138  Linear Ft                    -                        -                       12            0.06250 Existing Penetration, Duct to Curb Seal Penetration, Duct to Curb, Foam Penetration TRUE              103.50                0.251               0.561              24.888                0.811              24.888              31.111                67.62              311.11                      -   
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Exhibit D‐5‐5
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Site Name Building Name Location Measure Existing Code Proposed Code Existing Qty Proposed Qty Measurement
Width 

(inches)
Height 

(inches)
Perimeter / 

Area
 Existing Gap 

(inches) Existing Description Proposed Description Measure Type
Included in 

Project
Total Gap (sq. 

in.)

 Infiltration 
Sensible Heat 
Gain (MMBTU 

/Year) 

 Infiltration 
Latent Heat 

Gain 
(MMBTU/Year

)  

 Infiltration 
Heat Loss 
(MMBTU 

/Year) 

Total Heat 
Gain (MMBTU 

/Year)

Total Heat 
Loss (MMBTU 

/Year)

Total Fuel 
Heat Loss 

(MMbtu/ Year)
Electric kWh 

Savings
Fuel Savings 

(Therms)
Fuel Savings 

(Gal)
Croton Harmon School 
District NY Croton Harmon HS  Main Entry Door Weather Strip (Double) DSFD DD-KSAS                       2                       2  Unit                    72                     84                   396            0.05473 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                43.34                0.031               0.070                9.113                0.102                9.113              11.391                  8.50                      -                  82.24 
Croton Harmon School 
District NY Croton Harmon HS  Main Entry Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.011               0.025                3.255                0.036                3.255                4.069                  3.03                      -                  29.38 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       4                       4  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                61.93                0.045               0.101              13.022                0.146              13.022              16.277                12.14                      -                117.52 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.011               0.025                3.255                0.036                3.255                4.069                  3.03                      -                  29.38 
Croton Harmon School 
District NY Croton Harmon HS  Mechanical Room No Retrofit DSFS NR                       1                       1  Unit                    36                     84                   240                      -   Existing Single Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                12.39                0.009               0.020                2.606                0.029                2.606                3.257                  2.43                      -                  23.52 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.011               0.025                3.255                0.036                3.255                4.069                  3.03                      -                  29.38 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       4                       4  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                49.58                0.036               0.081              10.424                0.117              10.424              13.030                  9.72                      -                  94.08 
Croton Harmon School 
District NY Croton Harmon HS  Entry Door Weather Strip (Double) DSFD DD-FKSAS                       2                       2  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Fuzzy Kit, Sweep, Astragal Set Fenestration TRUE                30.97                0.022               0.050                6.511                0.073                6.511                8.138                  6.07                      -                  58.76 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03910 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                15.48                0.011               0.025                3.255                0.036                3.255                4.069                  3.03                      -                  29.38 
Croton Harmon School 
District NY Croton Harmon HS  Kitchen Door Door Weather Strip (Single) DSFS DS-XL-KS                       1                       1  Unit                    42                     84                   252            0.06250 Existing Single Store Front Door Seal Single Door, XL Kit, Sweep Fenestration TRUE                15.75                0.011               0.026                3.311                0.037                3.311                4.139                  3.09                      -                  29.89 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03130 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  7.51                0.005               0.012                1.579                0.018                1.579                1.974                  1.47                      -                  14.25 
Croton Harmon School 
District NY Croton Harmon HS  Exit No Retrofit DSFS NR                       1                       1  Unit                    36                     84                   240                      -   Existing Single Store Front Door Fenestration FALSE                      -                        -                       -                        -                        -                        -                        -                        -                        -                        -   
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.12500 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                30.00                0.022               0.049                6.307                0.071                6.307                7.884                  5.88                      -                  56.93 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    60                     84                   372            0.05473 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                20.36                0.015               0.033                4.280                0.048                4.280                5.350                  3.99                      -                  38.63 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Single) DSFS DS-KS                       1                       1  Unit                    36                     84                   240            0.03910 Existing Single Store Front Door Seal Single Door, Kit, Sweep Fenestration TRUE                  9.38                0.007               0.015                1.973                0.022                1.973                2.466                  1.84                      -                  17.81 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                12.39                0.009               0.020                2.606                0.029                2.606                3.257                  2.43                      -                  23.52 
Croton Harmon School 
District NY Croton Harmon HS  Exit Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.03130 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                12.39                0.009               0.020                2.606                0.029                2.606                3.257                  2.43                      -                  23.52 
Croton Harmon School 
District NY Croton Harmon HS  Entry Door Weather Strip (Single) DSFS DS-XL-KS                       1                       1  Unit                    42                     84                   252            0.03910 Existing Single Store Front Door Seal Single Door, XL Kit, Sweep Fenestration TRUE                  9.85                0.007               0.016                2.072                0.023                2.072                2.590                  1.93                      -                  18.70 
Croton Harmon School 
District NY Croton Harmon HS  Entry Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.07813 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                30.94                0.022               0.050                6.505                0.073                6.505                8.131                  6.06                      -                  58.70 
Croton Harmon School 
District NY Croton Harmon HS  Roof Access Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                0.011               0.024                3.154                0.035                3.154                3.942                  2.94                      -                  28.46 
Croton Harmon School 
District NY Croton Harmon HS  Roof Access Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                0.011               0.024                3.154                0.035                3.154                3.942                  2.94                      -                  28.46 
Croton Harmon School 
District NY Croton Harmon HS  Roof Access Door Weather Strip (Double) DMD DD-KSAS                       1                       1  Unit                    72                     84                   396            0.06250 Existing Double Metal Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                24.75                0.018               0.040                5.204                0.058                5.204                6.505                  4.85                      -                  46.96 
Croton Harmon School 
District NY Croton Harmon HS  Roof Access Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                0.011               0.024                3.154                0.035                3.154                3.942                  2.94                      -                  28.46 
Croton Harmon School 
District NY Croton Harmon HS  Roof Access Hatch Roof Hatch Penetration HR-33X39 HR-33x39-PS                       1                       1  Unit                    33                     39                   144            0.03130 Existing Hatch, Roof, 33in X 39in Seal Hatch, Roof, 33 in by 39 in, Perimeter Seal Fenestration TRUE                  4.51                0.003               0.007                0.948                0.011                0.948                1.185                  0.88                      -                    8.55 
Croton Harmon School 
District NY Croton Harmon HS  Roof To Wall Foam Roof Wall P-RW SP-RW-F                   115                   115  Linear Ft                  115                       1                     12            0.03130 Existing Penetration, Roof Wall Seal Penetration, Roof Wall, Foam Penetration TRUE                43.19                0.031               0.070                9.081                0.102                9.081              11.352                  8.47                      -                  81.96 
Croton Harmon School 
District NY Croton Harmon HS  Duct To Curb Duct to Curb P-DC SP-DC-CF                   276                   276  Linear Ft                    -                        -                       12            0.09375 Existing Penetration, Duct to Curb Seal Penetration, Duct to Curb, Foam, Caulk Penetration TRUE              310.50                0.225               0.505              65.282                0.730              65.282              81.602                60.86                      -                589.18 
Croton Harmon School 
District NY Croton Harmon HS

 2 Rtu's Seal 
Penetration Building Penetration P-PIPE SP-F1                       4                       4  Linear Ft                      4                       1                     12            0.12500 Existing Penetration, Pipe Seal Penetration, Foam < 1" Penetration TRUE                  6.00                0.004               0.010                1.261                0.014                1.261                1.577                  1.18                      -                  11.39 

Croton Harmon School 
District NY

Maintenance Bldg at Tompkins 
Elementary  Shop Entry Door Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                      -                       -                  1.847                      -                  1.847                1.944                      -                  19.44                      -   

Croton Harmon School 
District NY

Maintenance Bldg at Tompkins 
Elementary  Overhead Door Door Weather Strip (Garage) DG-LG DG-LG-HK2                       3                       3  Unit                  144                   144                   576            0.12500 Existing Garage Door, Large; >10'x12' <12'x14' Seal Garage Door, Large, Head kit - up to 2" Fenestration TRUE              216.00                      -                       -                26.591                      -                26.591              27.990                      -                279.90                      -   

Croton Harmon School 
District NY Administration  Added Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                0.066               0.148                1.847                0.214                1.847                2.172                17.87                21.72                      -   
Croton Harmon School 
District NY Administration  Added Door Weather Strip (Double) DSFD DD-KSAS                       1                       1  Unit                    60                     84                   372            0.06250 Existing Double Store Front Door Seal Double Door, Kit, Sweep, Astragal Set Fenestration TRUE                23.25                0.102               0.230                2.862                0.332                2.862                3.367                27.69                33.67                      -   
Croton Harmon School 
District NY Transportation  Main Entry Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                      -                       -                  1.847                      -                  1.847                2.052                      -                        -                  22.40 
Croton Harmon School 
District NY Transportation  Overhead Doors Door Weather Strip (Garage) DG-XLG DG-XLG-FK4B                       4                       4  Unit                  240                   144                   768            0.39063 Existing Garage Door, Extra Large; >12'x14' <14'x16'

Seal Garage Door, Extra Large, Full Kit - up to 4", Bulb Door 
Bottom Fenestration TRUE           1,200.00                      -                       -              147.726                      -              147.726            164.140                      -                        -             1,791.92 

Croton Harmon School 
District NY Transportation  Shop To Yard Door Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.07813 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                18.75                      -                       -                  2.308                      -                  2.308                2.565                      -                        -                  28.00 
Croton Harmon School 
District NY Transportation

 Outdoor Break Table 
Door Door Weather Strip (Single) DMS DS-KS                       1                       1  Unit                    36                     84                   240            0.06250 Existing Single Metal Door Seal Single Door, Kit, Sweep Fenestration TRUE                15.00                      -                       -                  1.847                      -                  1.847                2.052                      -                        -                  22.40 
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Piping Insulation ‐ Summary

CALCULATION SUMMARY

Croton‐Harmon 
HS 

Piere Van 
Cortlandt MS

Carrie E. 
Tompkins ES 
Campus 

Include Heating Hot Water Pipe Insulation Savings Y Y Y Y Y Y Y Y
Heating Hot Water Pipe Insulation Savings [Therms] 90                        2,011                   696                     ‐                       ‐                    ‐                    ‐                  ‐                    ‐                      ‐                      ‐                    ‐                   
Include Domestic Hot Water Pipe Insulation Savings Y Y Y Y Y Y Y Y

Domestic Hot Water Pipe Insulation Savings [Therms] ‐                       ‐                       ‐                      ‐                       ‐                    ‐                    ‐                  ‐                    ‐                      ‐                      ‐                    ‐                   
Include Steam Pipe Insulation Savings Y Y Y Y Y Y Y Y

Steam Pipe Insulation Savings [Therms] 1,134                   1,613                   ‐                      ‐                       ‐                    ‐                    ‐                  ‐                    ‐                      ‐                      ‐                    ‐                   
Include Condensate Pip Insulation Savings Y Y Y Y Y Y Y Y

Condensate Pipe Instulation Savings [Therms] 227                      3,641                   ‐                      ‐                       ‐                    ‐                    ‐                  ‐                    ‐                      ‐                      ‐                    ‐                   
Safety Factor [%] 0% 25% 0% 5% 5% 5% 0% 0% 0% 0% 0% 0%

Total Thermal Savings [Therms] 1,452                   5,449                   696                     ‐                       ‐                    ‐                    ‐                  ‐                    ‐                      ‐                      ‐                    ‐                   

SAVINGS SUMMARY

Building ID Thermal Savings
Thermal Safety 

Factor
Therms %

Croton‐Harmon HS  1,452                   0.0%
Piere Van Cortlandt MS 5,449                   25.0%
Carrie E. Tompkins ES Campus  696                      0.0%
Transportation Building ‐                       0.0%
Administration Building ‐                       0.0%
Subtotal 7,597                  
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

ECM DESCRIPTION

Insulate bare heating hot water piping located in boiler rooms and in transition areas. Insulate tank shells where applicable.

DATA / ASSUMPTIONS

Run Hours 4,105                         

* New Pipe Insulation Thermal Conductivity (k‐Factor) 0.27                            BTU/ft2∙°F∙hr
* Proposed boiler efficiencies are used for each building

COMMISSIONING

Visual inspection per scope of work from subcontractor.

RECOVERY/SAFETY FACTOR

Thermal Safety Factor [%] = Various

FORMULAE

TSAVE = ( ( qCONV‐BARE + qRAD‐BARE ) ‐ ( qCONV‐INS + qRAD‐INS ) ) ∙ t / 100,000

Convection Analysis
qCONV‐INS = hC‐INS ∙ ( π ∙ DINS ∙ LPIPE ) ∙ ( TINS ‐ TAMB )

qCONV‐BARE = hC‐BARE ∙ ( π ∙ DBARE ∙ LPIPE ) ∙ ( TBARE ‐ TAMB )

hC‐INS = 0.27 ∙ ( ( TFILM‐INS ‐ TAMB ) / DINS )
0.25

hC‐BARE = 0.27 ∙ ( ( TBARE ‐ TAMB ) / DBARE )
0.25

TFILM‐INS = ( TINS + TAMB ) / 2

TFILM‐BARE = ( TBARE + TAMB ) / 2

Iterative Insulation Surface Temp Analysis
qITER = [ ( TBARE ‐ TAMB ) ∙ 2 ∙ π ] / [ ln( DINS / DBARE ) ∙ ( 1 / k ) + ( 1 / ( DINS / 2 ∙ hINT ) ) ]

TINS = TBARE ‐ qITER ∙ ln( DINS / DBARE ) ∙ ( 1 / ( 2 ∙ π ∙ k ) )

hITER = 0.27 ∙ ( TINS ‐ TAMB ) / DINS )
0.25

Radiation Analysis

qRAD‐INS = σ ∙ εINS ∙ ( π  ∙ DINS ∙ LPIPE ) ∙ ( ( TINS + 460 )
4 ‐ ( TSURR + 460 )

4 )

qRAD‐BARE = σ ∙ εBARE ∙ ( π  ∙ DBARE ∙ LPIPE ) ∙ ( ( TBARE + 460 )
4 ‐ ( TSURR + 460 )

4 )
TSURR = ( TFLOOR + TCEILING + 2 ∙ TWALL ) / 4
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

Variable Units

TSAVE Therms Total thermal savings

qCONV‐INS BTU/hr Convective heat loss from insulated pipe

qCONV‐BARE BTU/hr Convective heat loss from bare pipe

hC‐INS BTU/hr∙ft2∙°F Natural convective insulated pipe heat transfer film coefficient

hC‐BARE BTU/hr∙ft2∙°F Natural convective bare pipe heat transfer film coefficient

TFILM‐INS °F Average film temperature of insulated pipe

TFILM‐BARE °F Average film temperature of bare pipe

k BTU/hr∙ft∙°F Thermal conductivity of pipe insulation

qITER BTU/hr Iterative heat loss

hITER BTU/hr∙ft2∙°F Iterative natural convection heat transfer film coefficient

hINT BTU/hr∙ft2∙°F Initial natural convection heat transfer film coefficient (for iterations)

t hr Duration of the heating season

qRAD‐INS BTU/hr Net radiation heat loss from insulated pipe

qRAD‐BARE BTU/hr Net radiation heat loss from bare pipe

σ BTU/hr∙ft2∙°R4 Stefan‐Boltzman constant (0.1713 x 10‐8)
εINS ‐ Emissivity of insulated pipe

εBARE ‐ Emissivity of bare pipe

AINS ft2 Surface area of insulated pipe

ABARE ft2 Surface area of bare pipe

LPIPE ft Pipe length

DINS ft Diameter of insulated pipe

DBARE ft Diameter of bare pipe

TAMB °F Ambient air temperature

TINS °F Surface temperature of insulated pipe

TBARE °F Surface temperature of bare pipe

TSURR °F Average Surrounding temperature

TFLOOR °F Surrounding floor temperature

TCEILING °F Surrounding ceiling temperature

TWALL °F Surrounding wall temperature

Description
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

CALCULATIONS

* Inputs are in blue

Subcontractor  Calculations N * If Yes ‐ Please Refer to tab 'Sub Pipe Insulation' for details

Building
14"+ Diameter, 

Flange
10" Diameter, Air 

Separator, HX 8" Diameter 6" Diameter 5" Diameter 4" Diameter 3" Diameter 2.5" Diameter 2" Diameter 1.5" Diameter 1" Diameter 0.75" Diameter 0.5" Diameter

Carrie E. Tompkins ES Campus  19.9                                                   18.8                3.0                                40.0                       11.6                  20.2               14.2                   
Croton‐Harmon HS  1.8                         10.0                  6.6                 14.4                   

Piere Van Cortlandt MS 1.8                          34.8                            14.1                            32.8                                                   39.6                10.0                       13.8                 
Totals 1.8                          34.8                            ‐                           14.1                            ‐                              52.7                                                   58.4                3.0                                51.8                       35.4                  26.8               28.6                    ‐                   

6.6                          90.98                          ‐                           22.14                          ‐                              55.16                                                 45.84             1.96                              27.11                     13.89                7.01               5.61                    ‐                   

Carrie E. 
Tompkins ES 
Campus  Croton‐Harmon HS 

Piere Van 
Cortlandt MS 0 0 0 0 0 0 0 0 0 0

Total Linear Feet of Insulation [ft]                     127.7                             32.8                        146.9                                ‐                                  ‐                                                          ‐                      ‐                                    ‐                              ‐                         ‐                     ‐                          ‐                        ‐   
Losses from Bare Pipe [BTU/hr] 22,945                   3,632                          53,171                     ‐                              ‐                              ‐                                                      ‐                  ‐                                ‐                         ‐                    ‐                 ‐                      ‐                   

Losses from Insulated Pipe [BTU/hr] 9,720                      1,958                          15,931                     ‐                              ‐                              ‐                                                      ‐                  ‐                                ‐                         ‐                    ‐                 ‐                      ‐                   
Proposed Boiler Efficiency [%] 78.0% 76.0% 76.0%                    
Thermal Savings [Therms/hr] 0.17                        0.02                             0.49                         #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Thermal Savings [Therms]                        696                                90                        2,011  #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Linear Feet of Pipe [ft] per Pipe Diameter Size [in]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

Nominal Pipe Size [in] 14.00 10.00 8.00 6.00 5.00 4.00 3.00 2.50 2.00 1.50 1.00 0.75 0.50

Contact Temp. of Bare Pipe (Baseline) [°F] 180 180 180 180 180 180 180 180 180 180 180 180 180

Thickness of Insulation [in] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5

Insulation Thermal Conductivity (k‐Factor) [BTU/ft2∙°F∙hr] 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270

Pipe Length [ft] 1 1 1 1 1 1 1 1 1 1 1 1 1

Hours of Operation [hr] 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105

Environment Temp [°F] 70 70 70 70 70 70 70 70 70 70 70 70 70

Contact Temp of Floor [°F] 60 60 60 60 60 60 60 60 60 60 60 60 60

Contact Temp of Ceiling [°F] 90 90 90 90 90 90 90 90 90 90 90 90 90

Contact Temp of Walls [°F] 75 75 75 75 75 75 75 75 75 75 75 75 75

Initial Insulation Fim Coefficient Estimate [BTU/hr∙ft2∙°F] 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65

Emissivity of Bare Pipe 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Emissivity of Insulated Pipe 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Outside Diameter of Bare Pipe [in] 14.000 10.750 8.625 6.625 5.563 4.500 3.500 2.875 2.375 1.900 1.315 1.050 0.840

Outside Diameter of Insulated Pipe [in] 18.000 14.750 12.625 10.625 9.563 8.500 7.500 6.875 6.375 4.900 4.315 4.050 3.840

Characteristic Length of Bare Pipe [ft] 1.167 0.896 0.719 0.552 0.464 0.375 0.292 0.240 0.198 0.158 0.110 0.088 0.070

Characteristic Length of Insulated Pipe [ft] 1.500 1.229 1.052 0.885 0.797 0.708 0.625 0.573 0.531 0.408 0.360 0.338 0.320

Average Film Temp. of Bare Pipe [°F] 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0

Average Film Temp. of Insulated Pipe [°F] 107 106 105 104 103 102 101 101 100 103 101 100 99

Film Coefficient of Bare Pipe [BTU/hr∙ft2∙°F] 0.841 0.899 0.950 1.014 1.060 1.117 1.190 1.250 1.311 1.386 1.520 1.608 1.700

Film Coefficient of Insulated Pipe [BTU/hr∙ft2∙°F] 0.60 0.63 0.65 0.67 0.69 0.70 0.72 0.73 0.74 0.81 0.82 0.83 0.83

Convective Losses for Bare Pipe [BTU/hr∙ft] 339.21 278.24 235.97 193.61 169.83 144.86 119.98 103.52 89.70 75.88 57.58 48.63 41.14

Convective Losses for Insulated Pipe [BTU/hr∙ft] 155.65 133.21 117.87 102.81 94.52 85.96 77.61 72.21 67.77 56.94 51.12 48.36 46.09

Radiant Losses of Bare Pipe [BTU/hr∙ft] 485 372 299 230 193 156 121 100 82 66 46 36 29

Radiant Losses of Insulated Pipe [BTU/hr∙ft] 28 23 20 17 15 13 12 11 10 8 7 6 6

Total Losses of Bare Pipe [BTU/hr∙ft] 824 651 535 423 363 301 241 203 172 142 103 85 70

Total Losses of Insulated Pipe [BTU/hr∙ft] 184 156 138 120 110 99 89 83 78 65 58 55 52

INSULATION SURFACE TEMP. CALCULATION 397 INSULATION SURFACE TEMP. CALCULATION 129

14.0 inch pipe 121 2.5 inch pipe 114

0.652 0.797

232 91

NPS Pipe Size [in] 14.00 146 NPS Pipe Size [in] 2.50 133

Bare Pipe Surface Temp. [°F] 180 0.719 Bare Pipe Surface Temp. [°F] 180 0.875

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 248 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 96

Insulation Thickness [in] 2.0 143 Insulation Thickness [in] 2.0 131

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.714 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.867

Environment Temp. [°F] 70 247 Environment Temp. [°F] 70 95

External Pipe Diameter [in] 14.00 143 External Pipe Diameter [in] 2.875 131

Insulation Surface Temp [°F] 143 0.714 Insulation Surface Temp [°F] 131 0.868

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 320 INSULATION SURFACE TEMP. CALCULATION 116

10.0 inch pipe 120 2.0 inch pipe 112

0.683 0.806

195 83

NPS Pipe Size [in] 10.00 144 NPS Pipe Size [in] 2.00 132

Bare Pipe Surface Temp. [°F] 180 0.751 Bare Pipe Surface Temp. [°F] 180 0.886

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 207 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 87

Insulation Thickness [in] 2.0 141 Insulation Thickness [in] 2.0 129

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.745 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.877

Environment Temp. [°F] 70 206 Environment Temp. [°F] 70 87

External Pipe Diameter [in] 10.75 142 External Pipe Diameter [in] 2.375 129

Insulation Surface Temp [°F] 142 0.746 Insulation Surface Temp [°F] 129 0.878

INSULATION SURFACE TEMP. CALCULATION 270 INSULATION SURFACE TEMP. CALCULATION 107

8.0 inch pipe 119 1.5 inch pipe 120

0.707 0.900

169 77

NPS Pipe Size [in] 8.00 142 NPS Pipe Size [in] 1.50 137

Bare Pipe Surface Temp. [°F] 180 0.777 Bare Pipe Surface Temp. [°F] 180 0.966

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 179 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 81

Insulation Thickness [in] 2.0 140 Insulation Thickness [in] 1.5 135

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.770 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.959

Environment Temp. [°F] 70 178 Environment Temp. [°F] 70 80

External Pipe Diameter [in] 8.625 140 External Pipe Diameter [in] 1.9 135

Insulation Surface Temp [°F] 140 0.771 Insulation Surface Temp [°F] 135 0.960

INSULATION SURFACE TEMP. CALCULATION 222 INSULATION SURFACE TEMP. CALCULATION 89

6.0 inch pipe 118 1.0 inch pipe 118

0.734 0.916

143 66

NPS Pipe Size [in] 6.00 140 NPS Pipe Size [in] 1.00 134

Bare Pipe Surface Temp. [°F] 180 0.806 Bare Pipe Surface Temp. [°F] 180 0.985

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 152 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 69

Insulation Thickness [in] 2.0 138 Insulation Thickness [in] 1.5 132

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.799 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.978

Environment Temp. [°F] 70 151 Environment Temp. [°F] 70 69

External Pipe Diameter [in] 6.625 138 External Pipe Diameter [in] 1.315 132

Insulation Surface Temp [°F] 138 0.799 Insulation Surface Temp [°F] 132 0.978

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]

1st Iteration Heat Loss [BTU/hr]

1st Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Heating Hot Water Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 196 INSULATION SURFACE TEMP. CALCULATION 80

5.0 inch pipe 117 0.75 inch pipe 116

0.750 0.922

129 61

NPS Pipe Size [in] 5.00 139 NPS Pipe Size [in] 0.75 132

Bare Pipe Surface Temp. [°F] 180 0.823 Bare Pipe Surface Temp. [°F] 180 0.993

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 137 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 63

Insulation Thickness [in] 2.0 136 Insulation Thickness [in] 1.5 130

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.816 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.985

Environment Temp. [°F] 70 136 Environment Temp. [°F] 70 63

External Pipe Diameter [in] 5.563 137 External Pipe Diameter [in] 1.05 130

Insulation Surface Temp [°F] 137 0.816 Insulation Surface Temp [°F] 130 0.986

INSULATION SURFACE TEMP. CALCULATION 170 INSULATION SURFACE TEMP. CALCULATION 73

4.0 inch pipe 116 0.5 inch pipe 114

0.768 0.926

115 56

NPS Pipe Size [in] 4.00 137 NPS Pipe Size [in] 0.50 130

Bare Pipe Surface Temp. [°F] 180 0.842 Bare Pipe Surface Temp. [°F] 180 0.999

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 121 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 58

Insulation Thickness [in] 2.0 135 Insulation Thickness [in] 1.5 128

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.834 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.990

Environment Temp. [°F] 70 120 Environment Temp. [°F] 70 58

External Pipe Diameter [in] 4.5 135 External Pipe Diameter [in] 0.84 128

Insulation Surface Temp [°F] 135 0.835 Insulation Surface Temp [°F] 128 0.991

INSULATION SURFACE TEMP. CALCULATION 145

3.0 inch pipe 115

0.786

100

NPS Pipe Size [in] 3.00 135

Bare Pipe Surface Temp. [°F] 180 0.862

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 106

Insulation Thickness [in] 2.0 132

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.854

Environment Temp. [°F] 70 105

External Pipe Diameter [in] 3.5 133

Insulation Surface Temp [°F] 133 0.855

SAVINGS SUMMARY

Building ID Thermal Savings Safety Factor
Therms %

Croton‐Harmon HS  90                           0.0%
Piere Van Cortlandt MS 2,011                      0.0%
Carrie E. Tompkins ES Campus  696                         0.0%
Transportation Building ‐                          0.0%
Subtotal 2,798                     

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Heat Loss [BTU/hr]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Heat Loss [BTU/hr]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Heat Loss [BTU/hr]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

ECM DESCRIPTION

Insulate bare steam piping located in boiler rooms and in transition areas. Insulate tank shells where applicable.

DATA / ASSUMPTIONS

Run Hours 4,105                         

* New Pipe Insulation Thermal Conductivity (k‐Factor) 0.27                            BTU/ft2∙°F∙hr
* Proposed boiler efficiencies are used for each building

COMMISSIONING

Visual inspection per scope of work from subcontractor.

RECOVERY/SAFETY FACTOR

Thermal Safety Factor [%] = Various

FORMULAE

TSAVE = ( ( qCONV‐BARE + qRAD‐BARE ) ‐ ( qCONV‐INS + qRAD‐INS ) ) ∙ t / 100,000

Convection Analysis
qCONV‐INS = hC‐INS ∙ ( π ∙ DINS ∙ LPIPE ) ∙ ( TINS ‐ TAMB )

qCONV‐BARE = hC‐BARE ∙ ( π ∙ DBARE ∙ LPIPE ) ∙ ( TBARE ‐ TAMB )

hC‐INS = 0.27 ∙ ( ( TFILM‐INS ‐ TAMB ) / DINS )
0.25

hC‐BARE = 0.27 ∙ ( ( TBARE ‐ TAMB ) / DBARE )
0.25

TFILM‐INS = ( TINS + TAMB ) / 2

TFILM‐BARE = ( TBARE + TAMB ) / 2

Iterative Insulation Surface Temp Analysis
qITER = [ ( TBARE ‐ TAMB ) ∙ 2 ∙ π ] / [ ln( DINS / DBARE ) ∙ ( 1 / k ) + ( 1 / ( DINS / 2 ∙ hINT ) ) ]

TINS = TBARE ‐ qITER ∙ ln( DINS / DBARE ) ∙ ( 1 / ( 2 ∙ π ∙ k ) )

hITER = 0.27 ∙ ( TINS ‐ TAMB ) / DINS )
0.25

Radiation Analysis

qRAD‐INS = σ ∙ εINS ∙ ( π  ∙ DINS ∙ LPIPE ) ∙ ( ( TINS + 460 )
4 ‐ ( TSURR + 460 )

4 )

qRAD‐BARE = σ ∙ εBARE ∙ ( π  ∙ DBARE ∙ LPIPE ) ∙ ( ( TBARE + 460 )
4 ‐ ( TSURR + 460 )

4 )
TSURR = ( TFLOOR + TCEILING + 2 ∙ TWALL ) / 4

Exhibit D-5: Engineered Cost Avoidance Calculations

Honeywell 60



Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

Variable Units

TSAVE Therms Total thermal savings

qCONV‐INS BTU/hr Convective heat loss from insulated pipe

qCONV‐BARE BTU/hr Convective heat loss from bare pipe

hC‐INS BTU/hr∙ft2∙°F Natural convective insulated pipe heat transfer film coefficient

hC‐BARE BTU/hr∙ft2∙°F Natural convective bare pipe heat transfer film coefficient

TFILM‐INS °F Average film temperature of insulated pipe

TFILM‐BARE °F Average film temperature of bare pipe

k BTU/hr∙ft∙°F Thermal conductivity of pipe insulation

qITER BTU/hr Iterative heat loss

hITER BTU/hr∙ft2∙°F Iterative natural convection heat transfer film coefficient

hINT BTU/hr∙ft2∙°F Initial natural convection heat transfer film coefficient (for iterations)

t hr Duration of the heating season

qRAD‐INS BTU/hr Net radiation heat loss from insulated pipe

qRAD‐BARE BTU/hr Net radiation heat loss from bare pipe

σ BTU/hr∙ft2∙°R4 Stefan‐Boltzman constant (0.1713 x 10‐8)
εINS ‐ Emissivity of insulated pipe

εBARE ‐ Emissivity of bare pipe

AINS ft2 Surface area of insulated pipe

ABARE ft2 Surface area of bare pipe

LPIPE ft Pipe length

DINS ft Diameter of insulated pipe

DBARE ft Diameter of bare pipe

TAMB °F Ambient air temperature

TINS °F Surface temperature of insulated pipe

TBARE °F Surface temperature of bare pipe

TSURR °F Average Surrounding temperature

TFLOOR °F Surrounding floor temperature

TCEILING °F Surrounding ceiling temperature

TWALL °F Surrounding wall temperature

Description
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

CALCULATIONS

* Inputs are in blue

Subcontractor  Calculations N * If Yes ‐ Please Refer to tab 'Sub Pipe Insulation' for details

Building
14"+ Diameter, 

End Cap
10" Diameter, Gate 

Valve 8" Diameter 6" Diameter 5" Diameter 4" Diameter 3" Diameter 2.5" Diameter 2" Diameter 1.5" Diameter 1" Diameter 0.75" Diameter 0.5" Diameter

Croton‐Harmon HS  1.8                          5.0                               10.2                         1.8                              31.0                                                  
Piere Van Cortlandt MS 1.8                           3.6                              46.0                                                   5.4                  22.3                              58.5                       9.6                    11.4              

Totals 1.8                          5.0                               12.0                         3.6                              1.8                              77.0                                                   5.4                  22.3                              58.5                       9.6                    11.4               ‐                      ‐                   
6.6                          13.08                          25.12                       5.65                            2.36                            80.59                                                 4.24                14.59                            30.62                     3.77                  2.98               ‐                      ‐                   

Croton‐Harmon 
HS 

Piere Van Cortlandt 
MS 0 0 0 0 0 0 0 0 0 0 0

Total Linear Feet of Insulation [ft]                       49.8                           158.6                              ‐                                  ‐                                  ‐                                                          ‐                      ‐                                    ‐                              ‐                         ‐                     ‐                          ‐                        ‐   
Losses from Bare Pipe [BTU/hr] 30,409                   52,301                        ‐                           ‐                              ‐                              ‐                                                      ‐                  ‐                                ‐                         ‐                    ‐                 ‐                      ‐                   

Losses from Insulated Pipe [BTU/hr] 9,408                      22,440                        ‐                           ‐                              ‐                              ‐                                                      ‐                  ‐                                ‐                         ‐                    ‐                 ‐                      ‐                   
Proposed Boiler Efficiency [%] 76.0% 76.0%                      
Thermal Savings [Therms/hr] 0.28                        0.39                             #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Thermal Savings [Therms]                     1,134                           1,613  #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Linear Feet of Pipe [ft] per Pipe Diameter Size [in]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

Nominal Pipe Size [in] 14.00 10.00 8.00 6.00 5.00 4.00 3.00 2.50 2.00 1.50 1.00 0.75 0.50

Contact Temp. of Bare Pipe (Baseline) [°F] 220 220 220 220 220 220 220 220 220 220 220 220 220

Thickness of Insulation [in] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1.5 1.5 1.5 1.5

Insulation Thermal Conductivity (k‐Factor) [BTU/ft2∙°F∙hr] 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270

Pipe Length [ft] 1 1 1 1 1 1 1 1 1 1 1 1 1

Hours of Operation [hr] 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105

Environment Temp [°F] 70 70 70 70 70 70 70 70 70 70 70 70 70

Contact Temp of Floor [°F] 60 60 60 60 60 60 60 60 60 60 60 60 60

Contact Temp of Ceiling [°F] 90 90 90 90 90 90 90 90 90 90 90 90 90

Contact Temp of Walls [°F] 75 75 75 75 75 75 75 75 75 75 75 75 75

Initial Insulation Fim Coefficient Estimate [BTU/hr∙ft2∙°F] 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65

Emissivity of Bare Pipe 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Emissivity of Insulated Pipe 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Outside Diameter of Bare Pipe [in] 14.000 10.750 8.625 6.625 5.563 4.500 3.500 2.875 2.375 1.900 1.315 1.050 0.840

Outside Diameter of Insulated Pipe [in] 20.000 16.750 14.625 12.625 11.563 10.500 9.500 8.875 8.375 4.900 4.315 4.050 3.840

Characteristic Length of Bare Pipe [ft] 1.167 0.896 0.719 0.552 0.464 0.375 0.292 0.240 0.198 0.158 0.110 0.088 0.070

Characteristic Length of Insulated Pipe [ft] 1.667 1.396 1.219 1.052 0.964 0.875 0.792 0.740 0.698 0.408 0.360 0.338 0.320

Average Film Temp. of Bare Pipe [°F] 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0

Average Film Temp. of Insulated Pipe [°F] 112 110 109 108 107 106 104 103 102 113 111 110 108

Film Coefficient of Bare Pipe [BTU/hr∙ft2∙°F] 0.909 0.971 1.026 1.096 1.145 1.207 1.286 1.351 1.417 1.498 1.642 1.737 1.837

Film Coefficient of Insulated Pipe [BTU/hr∙ft2∙°F] 0.60 0.63 0.64 0.66 0.67 0.68 0.69 0.70 0.70 0.87 0.88 0.89 0.89

Convective Losses for Bare Pipe [BTU/hr∙ft] 499.85 410.01 347.72 285.30 250.26 213.46 176.79 152.54 132.18 111.81 84.84 71.67 60.62

Convective Losses for Insulated Pipe [BTU/hr∙ft] 237.41 206.07 184.72 163.83 152.35 140.52 129.00 121.54 115.39 83.30 74.75 70.69 67.35

Radiant Losses of Bare Pipe [BTU/hr∙ft] 745 572 459 353 296 240 186 153 126 101 70 56 45

Radiant Losses of Insulated Pipe [BTU/hr∙ft] 47 39 34 29 27 25 22 21 20 11 10 9 9

Total Losses of Bare Pipe [BTU/hr∙ft] 1,245 982 807 638 546 453 363 306 259 213 155 128 105

Total Losses of Insulated Pipe [BTU/hr∙ft] 284 245 219 193 179 165 151 142 135 95 85 80 76

INSULATION SURFACE TEMP. CALCULATION 460 INSULATION SURFACE TEMP. CALCULATION 162

14.0 inch pipe 123 2.5 inch pipe 112

0.642 0.742

296 121

NPS Pipe Size [in] 14.00 158 NPS Pipe Size [in] 2.50 140

Bare Pipe Surface Temp. [°F] 220 0.728 Bare Pipe Surface Temp. [°F] 220 0.842

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 317 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 128

Insulation Thickness [in] 3.0 153 Insulation Thickness [in] 3.0 135

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.718 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.827

Environment Temp. [°F] 70 315 Environment Temp. [°F] 70 127

External Pipe Diameter [in] 14.00 154 External Pipe Diameter [in] 2.875 136

Insulation Surface Temp [°F] 154 0.719 Insulation Surface Temp [°F] 136 0.8294th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 375 INSULATION SURFACE TEMP. CALCULATION 147

10.0 inch pipe 122 2.0 inch pipe 111

0.667 0.746

249 111

NPS Pipe Size [in] 10.00 155 NPS Pipe Size [in] 2.00 138

Bare Pipe Surface Temp. [°F] 220 0.754 Bare Pipe Surface Temp. [°F] 220 0.847

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 266 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 117

Insulation Thickness [in] 3.0 150 Insulation Thickness [in] 3.0 133

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.744 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.832

Environment Temp. [°F] 70 264 Environment Temp. [°F] 70 116

External Pipe Diameter [in] 10.75 151 External Pipe Diameter [in] 2.375 134

Insulation Surface Temp [°F] 151 0.745 Insulation Surface Temp [°F] 134 0.834

INSULATION SURFACE TEMP. CALCULATION 320 INSULATION SURFACE TEMP. CALCULATION 146

8.0 inch pipe 121 1.5 inch pipe 139

0.685 0.973

217 110

NPS Pipe Size [in] 8.00 153 NPS Pipe Size [in] 1.50 158

Bare Pipe Surface Temp. [°F] 220 0.775 Bare Pipe Surface Temp. [°F] 220 1.036

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 231 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 114

Insulation Thickness [in] 3.0 148 Insulation Thickness [in] 1.5 156

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.764 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 1.029

Environment Temp. [°F] 70 230 Environment Temp. [°F] 70 114

External Pipe Diameter [in] 8.625 149 External Pipe Diameter [in] 1.9 156

Insulation Surface Temp [°F] 149 0.765 Insulation Surface Temp [°F] 156 1.030

INSULATION SURFACE TEMP. CALCULATION 266 INSULATION SURFACE TEMP. CALCULATION 121

6.0 inch pipe 119 1.0 inch pipe 135

0.705 0.990

185 94

NPS Pipe Size [in] 6.00 150 NPS Pipe Size [in] 1.00 154

Bare Pipe Surface Temp. [°F] 220 0.796 Bare Pipe Surface Temp. [°F] 220 1.056

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 197 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 98

Insulation Thickness [in] 3.0 145 Insulation Thickness [in] 1.5 152

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.785 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 1.048

Environment Temp. [°F] 70 196 Environment Temp. [°F] 70 97

External Pipe Diameter [in] 6.625 146 External Pipe Diameter [in] 1.315 152

Insulation Surface Temp [°F] 146 0.786 Insulation Surface Temp [°F] 152 1.0494th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Steam Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 238 INSULATION SURFACE TEMP. CALCULATION 110

5.0 inch pipe 118 0.75 inch pipe 133

0.716 0.997

168 86

NPS Pipe Size [in] 5.00 148 NPS Pipe Size [in] 0.75 151

Bare Pipe Surface Temp. [°F] 220 0.809 Bare Pipe Surface Temp. [°F] 220 1.064

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 179 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 89

Insulation Thickness [in] 3.0 143 Insulation Thickness [in] 1.5 149

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.796 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 1.056

Environment Temp. [°F] 70 177 Environment Temp. [°F] 70 89

External Pipe Diameter [in] 5.563 144 External Pipe Diameter [in] 1.05 149

Insulation Surface Temp [°F] 144 0.798 Insulation Surface Temp [°F] 149 1.057

INSULATION SURFACE TEMP. CALCULATION 208 INSULATION SURFACE TEMP. CALCULATION 100

4.0 inch pipe 116 0.5 inch pipe 130

0.727 1.001

150 79

NPS Pipe Size [in] 4.00 145 NPS Pipe Size [in] 0.50 149

Bare Pipe Surface Temp. [°F] 220 0.822 Bare Pipe Surface Temp. [°F] 220 1.070

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 159 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 82

Insulation Thickness [in] 3.0 140 Insulation Thickness [in] 1.5 146

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.809 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 1.061

Environment Temp. [°F] 70 158 Environment Temp. [°F] 70 82

External Pipe Diameter [in] 4.5 141 External Pipe Diameter [in] 0.84 147

Insulation Surface Temp [°F] 141 0.811 Insulation Surface Temp [°F] 147 1.062

INSULATION SURFACE TEMP. CALCULATION 180

3.0 inch pipe 114

0.737

132

NPS Pipe Size [in] 3.00 142

Bare Pipe Surface Temp. [°F] 220 0.834

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 140

Insulation Thickness [in] 3.0 138

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.821

Environment Temp. [°F] 70 139

External Pipe Diameter [in] 3.5 138

Insulation Surface Temp [°F] 138 0.822

SAVINGS SUMMARY

Building ID Thermal Savings Safety Factor
Therms %

Croton‐Harmon HS  1,134                      0.0%
Piere Van Cortlandt MS 1,613                      0.0%
Carrie E. Tompkins ES Campus  ‐                          0.0%
Transportation Building ‐                          0.0%
Subtotal 2,747                     

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

ECM DESCRIPTION

Insulate bare condensate piping located in boiler rooms and in transition areas. Insulate tank shells where applicable.

DATA / ASSUMPTIONS

Run Hours 4,105                          

* New Pipe Insulation Thermal Conductivity (k‐Factor) 0.27                             BTU/ft2∙°F∙hr
* Proposed boiler efficiencies are used for each building

COMMISSIONING

Visual inspection per scope of work from subcontractor.

RECOVERY/SAFETY FACTOR

Thermal Safety Factor [%] = Various

FORMULAE

TSAVE = ( ( qCONV‐BARE + qRAD‐BARE ) ‐ ( qCONV‐INS + qRAD‐INS ) ) ∙ t / 100,000

Convection Analysis
qCONV‐INS = hC‐INS ∙ ( π ∙ DINS ∙ LPIPE ) ∙ ( TINS ‐ TAMB )

qCONV‐BARE = hC‐BARE ∙ ( π ∙ DBARE ∙ LPIPE ) ∙ ( TBARE ‐ TAMB )

hC‐INS = 0.27 ∙ ( ( TFILM‐INS ‐ TAMB ) / DINS )
0.25

hC‐BARE = 0.27 ∙ ( ( TBARE ‐ TAMB ) / DBARE )
0.25

TFILM‐INS = ( TINS + TAMB ) / 2

TFILM‐BARE = ( TBARE + TAMB ) / 2

Iterative Insulation Surface Temp Analysis
qITER = [ ( TBARE ‐ TAMB ) ∙ 2 ∙ π ] / [ ln( DINS / DBARE ) ∙ ( 1 / k ) + ( 1 / ( DINS / 2 ∙ hINT ) ) ]

TINS = TBARE ‐ qITER ∙ ln( DINS / DBARE ) ∙ ( 1 / ( 2 ∙ π ∙ k ) )

hITER = 0.27 ∙ ( TINS ‐ TAMB ) / DINS )
0.25

Radiation Analysis
qRAD‐INS = σ ∙ εINS ∙ ( π  ∙ DINS ∙ LPIPE ) ∙ ( ( TINS + 460 )

4 ‐ ( TSURR + 460 )
4 )

qRAD‐BARE = σ ∙ εBARE ∙ ( π  ∙ DBARE ∙ LPIPE ) ∙ ( ( TBARE + 460 )
4 ‐ ( TSURR + 460 )

4 )
TSURR = ( TFLOOR + TCEILING + 2 ∙ TWALL ) / 4
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

Variable Units

TSAVE Therms Total thermal savings

qCONV‐INS BTU/hr Convective heat loss from insulated pipe

qCONV‐BARE BTU/hr Convective heat loss from bare pipe

hC‐INS BTU/hr∙ft2∙°F Natural convective insulated pipe heat transfer film coefficient

hC‐BARE BTU/hr∙ft2∙°F Natural convective bare pipe heat transfer film coefficient

TFILM‐INS °F Average film temperature of insulated pipe

TFILM‐BARE °F Average film temperature of bare pipe

k BTU/hr∙ft∙°F Thermal conductivity of pipe insulation

qITER BTU/hr Iterative heat loss

hITER BTU/hr∙ft2∙°F Iterative natural convection heat transfer film coefficient

hINT BTU/hr∙ft2∙°F Initial natural convection heat transfer film coefficient (for iterations)

t hr Duration of the heating season

qRAD‐INS BTU/hr Net radiation heat loss from insulated pipe

qRAD‐BARE BTU/hr Net radiation heat loss from bare pipe

σ BTU/hr∙ft2∙°R4 Stefan‐Boltzman constant (0.1713 x 10‐8)
εINS ‐ Emissivity of insulated pipe

εBARE ‐ Emissivity of bare pipe

AINS ft2 Surface area of insulated pipe

ABARE ft2 Surface area of bare pipe

LPIPE ft Pipe length

DINS ft Diameter of insulated pipe

DBARE ft Diameter of bare pipe

TAMB °F Ambient air temperature

TINS °F Surface temperature of insulated pipe

TBARE °F Surface temperature of bare pipe

TSURR °F Average Surrounding temperature

TFLOOR °F Surrounding floor temperature

TCEILING °F Surrounding ceiling temperature

TWALL °F Surrounding wall temperature

Description
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

CALCULATIONS

* Inputs are in blue

Subcontractor  Calculations N * If Yes ‐ Please Refer to tab 'Sub Pipe Insulation' for details

Building
14"+ Diameter, 
Condensate Tank

10" Diameter, Flange 8" Diameter 6" Diameter 5" Diameter 4" Diameter 3" Diameter 2.5" Diameter 2" Diameter 1.5" Diameter 1" Diameter 0.75" Diameter 0.5" Diameter

Croton‐Harmon HS  11.8                5.0                          2.0                    29.0               24.8                   
Piere Van Cortlandt MS 91.5                        1.8                                9.8                                                        43.6                        16.4                  108.0            

Totals 91.5                        1.8                                ‐                            ‐                               ‐                               9.8                                                        11.8                ‐                                 48.6                        18.4                  137.0             24.8                    ‐                   
335.2                      4.71                             ‐                            ‐                               ‐                               10.26                                                    9.26                ‐                                 25.43                     7.22                  35.85             4.87                    ‐                   

Croton‐Harmon 
HS 

Piere Van Cortlandt 
MS 0 0 0 0 0 0 0 0 0 0 0

Total Linear Feet of Insulation [ft]                         72.6                             271.1                                ‐                                     ‐                                    ‐                                                              ‐                      ‐                                      ‐                               ‐                          ‐                       ‐                             ‐                           ‐  
Losses from Bare Pipe [BTU/hr] 8,560                      94,609                         ‐                            ‐                               ‐                               ‐                                                        ‐                  ‐                                 ‐                          ‐                    ‐                 ‐                      ‐                   

Losses from Insulated Pipe [BTU/hr] 4,356                      27,203                         ‐                            ‐                               ‐                               ‐                                                        ‐                  ‐                                 ‐                          ‐                    ‐                 ‐                      ‐                   
Proposed Boiler Efficiency [%] 76.0% 76.0%                      
Thermal Savings [Therms/hr] 0.06                        0.89                             #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Thermal Savings [Therms]                          227                             3,641  #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Linear Feet of Pipe [ft] per Pipe Diameter Size [in]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

Nominal Pipe Size [in] 14.00 10.00 8.00 6.00 5.00 4.00 3.00 2.50 2.00 1.50 1.00 0.75 0.50

Contact Temp. of Bare Pipe (Baseline) [°F] 175 175 175 175 175 175 175 175 175 175 175 175 175

Thickness of Insulation [in] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5

Insulation Thermal Conductivity (k‐Factor) [BTU/ft 2∙°F∙hr] 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270 0.270

Pipe Length [ft] 1 1 1 1 1 1 1 1 1 1 1 1 1

Hours of Operation [hr] 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105 4,105

Environment Temp [°F] 70 70 70 70 70 70 70 70 70 70 70 70 70

Contact Temp of Floor [°F] 60 60 60 60 60 60 60 60 60 60 60 60 60

Contact Temp of Ceiling [°F] 90 90 90 90 90 90 90 90 90 90 90 90 90

Contact Temp of Walls [°F] 75 75 75 75 75 75 75 75 75 75 75 75 75

Initial Insulation Fim Coefficient Estimate [BTU/hr∙ft 2∙°F] 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65

Emissivity of Bare Pipe 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Emissivity of Insulated Pipe 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Outside Diameter of Bare Pipe [in] 14.000 10.750 8.625 6.625 5.563 4.500 3.500 2.875 2.375 1.900 1.315 1.050 0.840

Outside Diameter of Insulated Pipe [in] 18.000 14.750 12.625 10.625 9.563 8.500 7.500 6.875 6.375 4.900 4.315 4.050 3.840

Characteristic Length of Bare Pipe [ft] 1.167 0.896 0.719 0.552 0.464 0.375 0.292 0.240 0.198 0.158 0.110 0.088 0.070

Characteristic Length of Insulated Pipe [ft] 1.500 1.229 1.052 0.885 0.797 0.708 0.625 0.573 0.531 0.408 0.360 0.338 0.320

Average Film Temp. of Bare Pipe [°F] 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5 122.5

Average Film Temp. of Insulated Pipe [°F] 105 104 104 103 102 101 100 99 98 101 100 99 98

Film Coefficient of Bare Pipe [BTU/hr∙ft2∙°F] 0.832 0.888 0.939 1.003 1.047 1.104 1.176 1.235 1.296 1.370 1.502 1.589 1.680

Film Coefficient of Insulated Pipe [BTU/hr∙ft2∙°F] 0.59 0.62 0.64 0.66 0.68 0.69 0.71 0.72 0.73 0.80 0.81 0.82 0.82

Convective Losses for Bare Pipe [BTU/hr∙ft] 320.04 262.53 222.64 182.67 160.24 136.68 113.20 97.67 84.63 71.59 54.32 45.89 38.81

Convective Losses for Insulated Pipe [BTU/hr∙ft] 146.99 125.80 111.32 97.10 89.27 81.19 73.31 68.21 64.02 53.78 48.29 45.68 43.54

Radiant Losses of Bare Pipe [BTU/hr∙ft] 456 350 281 216 181 147 114 94 77 62 43 34 27

Radiant Losses of Insulated Pipe [BTU/hr∙ft] 27 22 19 16 14 13 11 10 9 7 6 6 6

Total Losses of Bare Pipe [BTU/hr∙ft] 776 613 503 398 341 283 227 191 162 133 97 80 66

Total Losses of Insulated Pipe [BTU/hr∙ft] 174 148 130 113 104 94 84 78 74 61 55 52 49

INSULATION SURFACE TEMP. CALCULATION 379 INSULATION SURFACE TEMP. CALCULATION 123

14.0 inch pipe 119 2.5 inch pipe 112

0.645 0.788

220 86

NPS Pipe Size [in] 14.00 142 NPS Pipe Size [in] 2.50 131

Bare Pipe Surface Temp. [°F] 175 0.712 Bare Pipe Surface Temp. [°F] 175 0.866

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 235 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 91

Insulation Thickness [in] 2.0 140 Insulation Thickness [in] 2.0 128

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.706 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.858

Environment Temp. [°F] 70 234 Environment Temp. [°F] 70 90

External Pipe Diameter [in] 14.00 140 External Pipe Diameter [in] 2.875 129

Insulation Surface Temp [°F] 140 0.707 Insulation Surface Temp [°F] 129 0.8584th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 306 INSULATION SURFACE TEMP. CALCULATION 111

10.0 inch pipe 118 2.0 inch pipe 110

0.675 0.797

184 79

NPS Pipe Size [in] 10.00 141 NPS Pipe Size [in] 2.00 129

Bare Pipe Surface Temp. [°F] 175 0.743 Bare Pipe Surface Temp. [°F] 175 0.877

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 196 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 83

Insulation Thickness [in] 2.0 138 Insulation Thickness [in] 2.0 127

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.737 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.868

Environment Temp. [°F] 70 195 Environment Temp. [°F] 70 83

External Pipe Diameter [in] 10.75 139 External Pipe Diameter [in] 2.375 127

Insulation Surface Temp [°F] 139 0.738 Insulation Surface Temp [°F] 127 0.869

INSULATION SURFACE TEMP. CALCULATION 257 INSULATION SURFACE TEMP. CALCULATION 102

8.0 inch pipe 117 1.5 inch pipe 118

0.699 0.890

160 73

NPS Pipe Size [in] 8.00 139 NPS Pipe Size [in] 1.50 134

Bare Pipe Surface Temp. [°F] 175 0.769 Bare Pipe Surface Temp. [°F] 175 0.956

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 170 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 76

Insulation Thickness [in] 2.0 137 Insulation Thickness [in] 1.5 132

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.762 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.949

Environment Temp. [°F] 70 169 Environment Temp. [°F] 70 76

External Pipe Diameter [in] 8.625 137 External Pipe Diameter [in] 1.9 133

Insulation Surface Temp [°F] 137 0.763 Insulation Surface Temp [°F] 133 0.950

INSULATION SURFACE TEMP. CALCULATION 212 INSULATION SURFACE TEMP. CALCULATION 85

6.0 inch pipe 116 1.0 inch pipe 116

0.725 0.906

136 63

NPS Pipe Size [in] 6.00 137 NPS Pipe Size [in] 1.00 131

Bare Pipe Surface Temp. [°F] 175 0.797 Bare Pipe Surface Temp. [°F] 175 0.975

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 144 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 65

Insulation Thickness [in] 2.0 135 Insulation Thickness [in] 1.5 129

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.790 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.967

Environment Temp. [°F] 70 143 Environment Temp. [°F] 70 65

External Pipe Diameter [in] 6.625 135 External Pipe Diameter [in] 1.315 129

Insulation Surface Temp [°F] 135 0.791 Insulation Surface Temp [°F] 129 0.9684th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐6
ECM 6 ‐  Install Pipe Insulation
Condensate Piping Insulation

INSULATION SURFACE TEMP. CALCULATION 187 INSULATION SURFACE TEMP. CALCULATION 77

5.0 inch pipe 115 0.75 inch pipe 114

0.741 0.912

122 57

NPS Pipe Size [in] 5.00 136 NPS Pipe Size [in] 0.75 129

Bare Pipe Surface Temp. [°F] 175 0.814 Bare Pipe Surface Temp. [°F] 175 0.983

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 130 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 60

Insulation Thickness [in] 2.0 134 Insulation Thickness [in] 1.5 127

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.807 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.975

Environment Temp. [°F] 70 129 Environment Temp. [°F] 70 60

External Pipe Diameter [in] 5.563 134 External Pipe Diameter [in] 1.05 128

Insulation Surface Temp [°F] 134 0.808 Insulation Surface Temp [°F] 128 0.976

INSULATION SURFACE TEMP. CALCULATION 162 INSULATION SURFACE TEMP. CALCULATION 70

4.0 inch pipe 114 0.5 inch pipe 112

0.759 0.915

109 53

NPS Pipe Size [in] 4.00 134 NPS Pipe Size [in] 0.50 128

Bare Pipe Surface Temp. [°F] 175 0.833 Bare Pipe Surface Temp. [°F] 175 0.989

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 115 Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 55

Insulation Thickness [in] 2.0 132 Insulation Thickness [in] 1.5 126

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.826 Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.980

Environment Temp. [°F] 70 114 Environment Temp. [°F] 70 55

External Pipe Diameter [in] 4.5 132 External Pipe Diameter [in] 0.84 126

Insulation Surface Temp [°F] 132 0.826 Insulation Surface Temp [°F] 126 0.981

INSULATION SURFACE TEMP. CALCULATION 139

3.0 inch pipe 113

0.777

95

NPS Pipe Size [in] 3.00 132

Bare Pipe Surface Temp. [°F] 175 0.853

Initial Film Coefficient [BTU/hr∙ft2∙°F] 1.65 100

Insulation Thickness [in] 2.0 130

Insulation k‐Factor [BTU/hr∙ft2∙°F] 0.270 0.845

Environment Temp. [°F] 70 100

External Pipe Diameter [in] 3.5 130

Insulation Surface Temp [°F] 130 0.846

SAVINGS SUMMARY

Building ID Thermal Savings Safety Factor
Therms %

Croton‐Harmon HS  227                         0.0%
Piere Van Cortlandt MS 3,641                      0.0%
Carrie E. Tompkins ES Campus  ‐                          0.0%
Transportation Building ‐                          0.0%
Subtotal 3,868                     

4th Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

4th Iteration Film Coefficient [BTU/hr∙ft2∙°F] 4th Iteration Film Coefficient [BTU/hr∙ft2∙°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]

3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 3rd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

4th Iteration Heat Loss [BTU/hr] 4th Iteration Heat Loss [BTU/hr]

4th Iteration Insulation Surface Temp. [°F] 4th Iteration Insulation Surface Temp. [°F]

2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F] 2nd Iteration Film Coefficient [BTU/hr∙ft2∙°F]

3rd Iteration Heat Loss [BTU/hr] 3rd Iteration Heat Loss [BTU/hr]

3rd Iteration Insulation Surface Temp. [°F] 3rd Iteration Insulation Surface Temp. [°F]

1st Iteration Film Coefficient [BTU/hr∙ft2∙°F] 1st Iteration Film Coefficient [BTU/hr∙ft2∙°F]

2nd Iteration Heat Loss [BTU/hr] 2nd Iteration Heat Loss [BTU/hr]

2nd Iteration Insulation Surface Temp. [°F] 2nd Iteration Insulation Surface Temp. [°F]

1st Iteration Heat Loss [BTU/hr] 1st Iteration Heat Loss [BTU/hr]

1st Iteration Insulation Surface Temp. [°F] 1st Iteration Insulation Surface Temp. [°F]
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Croton ‐ Harmon UFSD
Exhibit D‐5‐7
ECM 7 ‐  Steam Trap Replacement

ECM DESCRIPTION

Steam trap audit identified that there are steam traps that are not currently working or are partially working. Faulty steam traps will be either replaced or repaired.

DATA / ASSUMPTIONS

Failed Steam Traps Based on Audit [%] = Various
Average Capacity Leakage [%] = 25%
Energy Content of Saturated Steam [BTU/lb] = 963               
Heating Season Hours 4,105           

COMMISSIONING

Verify function of all steam traps per scope of work

RECOVERY/SAFETY FACTOR

Thermal Safety Factor [%] = Various

FORMULAE

Qsavings = ( qloss ∙ hg / 100,000 ) / ɳ

qloss = ∑
TRAPS  qtrap ∙ stfail% ∙ t

qtrap = 51.43 ∙ L ∙ ( π ∙ ( d
2 / 4 ) ) ∙ ( p + 14.7 )

 
Variable Units Description

Qsavings Therms Thermal Savings

hg BTU / lb Energy content of saturated steam

∑TRAPS ‐ Summation of all steam traps

qloss lb / yr Annual steam loss through failed office

qtrap lb / hr Steam loss through failed office

stfail% % Percentage of failed steam traps

t hrs Annual heating system run hours
p psig Pressure of steam through respective system
51.43 ‐ Napier formula constant
L % Average capacity leakage
d inches Orifice Diameter
ɳ % Boiler Efficiency
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Croton ‐ Harmon UFSD
Exhibit D‐5‐7
ECM 7 ‐  Steam Trap Replacement

* Inputs are in blue

Building
% of Population 

Failed
Croton‐Harmon HS  16%
Piere Van Cortlandt MS 8%

CALCULATIONS

 
Croton‐

Harmon HS 
Piere Van 

Cortlandt MS 0 0 0 0 0 0

Heating Season Length [Hrs] Equipment
Steam Trap 

Type
Steam Pressure 

[psi]
Orifice 

Diameter [in]

Failed Trap 
Steam Loss 
[lbs/hr] Qty Qty Qty Qty Qty Qty Qty Qty

4,380                                                           Drip F&T 5.0                      0.625                77.71                1                     3                       
2,000                                                           HEX F&T 5.0                      0.625                77.71                1                     2                       
4,380                                                           Drip F&T 5.0                      0.203                8.20                   7                     4                       
4,380                                                           HL F&T 5.0                      0.218                9.45                   2                       
4,380                                                           Drip F&T 5.0                      0.218                9.45                   1                       
1,000                                                           UV T‐A 5.0                      0.313                19.43                30                  22                     
800                                                               F&T T‐A 5.0                      0.313                19.43                13                  16                     
800                                                               RAD T‐A 5.0                      0.313                19.43                39                  1                       

4,380                                                           Drip F&T 5.0                      0.312                19.37                3                     2                       
2,000                                                           AHU F&T 5.0                      0.312                19.37                3                     2                       
800                                                               RAD T‐A 5.0                      0.281                15.71                22                     
800                                                               RAD T‐A 5.0                      0.375                27.98                6                     10                     
800                                                               F&T T‐A 5.0                      0.281                15.71                1                     10                     
‐                                                               Air Vent AV 5.0                      ‐                     3                       

4,380                                                           Drip F&T 5.0                      0.500                49.73                1                    
4,380                                                           Drip T‐A 5.0                      0.250                12.43                1                    
4,380                                                           Drip T‐A 5.0                      0.313                19.49                18                 
2,000                                                           AHU F&T 5.0                      0.500                49.73                1                    
2,000                                                           AHU F&T 5.0                      0.203                8.20                   1                    
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Croton ‐ Harmon UFSD
Exhibit D‐5‐7
ECM 7 ‐  Steam Trap Replacement

1,000                                                           HUH F&T 5.0                      0.203                8.20                  
1,000                                                           UV T‐A 5.0                      0.281                15.71                1                    
1,000                                                           UV T‐A 5.0                      0.203                8.20                   3                    
‐                                                               VB VB 5.0                      ‐                     ‐                     4                       
800                                                               RAD T‐A 5.0                      0.188                7.03                   1                       

Total Traps 130                105                    ‐           ‐                          ‐             ‐                ‐                         ‐                       
Percent of Population Failed [%] 16% 8% 0% 0% 0% 0% 0% 0%

Annual Steam Loss [lbs/yr] 739,302        243,778            ‐           ‐                          ‐             ‐                ‐                         ‐                       
Safety Factor [%] 40% 0% 0% 0% 0% 20% 20%

Annual Steam Loss [Therms/yr] 4,272             2,348                 ‐           ‐                          ‐             ‐                ‐                         ‐                       
Proposed Boiler Efficency [%] 76.0% 76.0%     0.0% 0.0%

Annual Heat Input Losses [Therms] 5,621             3,089                 ‐           ‐                          ‐             ‐                ‐                         ‐                       

SAVINGS SUMMARY

Building ID Thermal Savings

Thermal 
Safety 
Factor

Therms %
Croton‐Harmon HS  5,621                         40.0%
Piere Van Cortlandt MS 3,089                         0.0%
Carrie E. Tompkins ES Campus  ‐                             0.0%
Transportation Building ‐                             0.0%
Administration Building ‐                             0.0%
Subtotal 8,710                        
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Croton ‐ Harmon UFSD
Exhibit D‐5‐8
ECM 8 ‐  Install Solar PV Systems

ECM DESCRIPTION

DATA / ASSUMPTIONS

Demand Diversity Factor [%] =  Various
*Savings modeled using HelioScope design software, and corroborated with NREL's PVWatts software

COMMISSIONING

Test installed system ‐ measuring the output and verify with calculations for weather conditions. Verify all electrical connections and tie‐ins to the grid and the building power.

RECOVERY/SAFETY FACTOR

Electric Safety Factor [%] = 0%

FORMULAE

WPV  =   ∑
Dec

Jan  [ PDC ∙ GAC ]

Variable Units Description

WPV kWh Total electrical AC energy produced by PV system

 ∑Dec
Jan ‐ Summation of months

PDC kW DC power rating of proposed PV system

DR % AC to DC conversion de‐rate factor (entered into NREL PVWatts software)

A% % Efficiency gain with axis tracking system (entered into NREL PVWatts software)

GAC kWh AC energy generated per kW of PV system (output of NREL PVWatts software)

* Inputs are in blue

Building
DC Rating of System 

[kW]
AC Rating of System 

[kW] Include System [Y/N] System Type Cell ID
JFK International 

Airport
Croton‐Harmon HS  103.2                               100.0                               Y Roof Mount State New York
Piere Van Cortlandt MS 30.4                                 26.9                                 Y Roof Mount Latitude 40.65 ° N
Carrie E. Tompkins ES Campus  228.4                               200.0                               Y Roof Mount Longitude 73.8 ° W
Totals 362.0                               http://pvwatts.nrel.gov/

Install solar photovoltaic systems to generate clean, renewable energy. Any excess energy produced above adjusted building consumption levels will be net metered and applied to other facilities within the District.

**Excess solar generation is converted to a dollar credit using the host site's kWh rate.  This dollar credit can then be applied to non‐generating (i.e. without solar PV) site accounts and used 
to pay down any outstanding electrical utility costs (consumption, demand, misc. charges. etc.).  This dollar credit is carried within the workbook as an O&M dollar savings.
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Croton ‐ Harmon UFSD
Exhibit D‐5‐8
ECM 8 ‐  Install Solar PV Systems

CALCULATIONS

Croton‐Harmon HS 
Piere Van Cortlandt 

MS
Carrie E. Tompkins ES 

Campus  0 0 0 0 0
DC Rating of System [kW]                                103.2                                   30.4                                 228.4  0.0  0.0  0.0  0.0  0.0 
AC Rating of System [kW]                                100.0                                   26.9                                 200.0  0.0  0.0 

Include System [Y/N]  Y  Y   Y                                 ‐                                ‐                                                 ‐                                             ‐                            ‐ 
Annual Demand Savings [kW] ‐                                   ‐                                   ‐                                   #DIV/0! #DIV/0!

Total kWh AC per year Generated [kWh] 131,442                          39,451                             295,675                          ‐                         ‐                        
Electric Safety Factor [%] 0% 0% 0% 0% 0% 0% 0% 0%

Demand Diversity Factor [%] 100% 100% 100% 91% 80%
Baseline Electric Consumption [kWh] 850,400                          591,600                          718,678                          0% 0%

Adjusted Baseline Consumption [kWh] 677,332                          489,980                          635,091                          ‐975860%
Excess Solar PV Production [Y/N] N N N Y Y
Annual Excess Production [kWh] ‐                                   ‐                                   ‐                                   975860% 0%

Excess Solar Production Credit Rate [$/kWh] ‐$                                 ‐$                                 ‐$                                 0% 0%
Excess Solar Production Credit Derate [%] 0% 0% 0% 0% 0%
Total Excess Solar Production Credit [$] ‐$                                 ‐$                                 ‐$                                 0% 0%

Host Site Remaining Electric Cost after EPC [$] 299,378$                        72,056$                          88,363$                          0% 0%
Host Site Excess Solar Production Credit [$] ‐$                                 ‐$                                 ‐$                                 0% 0%

Remaining Excess Solar PV Production Credit [$] ‐$                                 ‐$                                 ‐$                                 0% 0%

Satellite Site 1
% Excess Credit Split for Satellite Site 1 [%] 0% 0% 0% 0% 0%

Satellite Site 1 Remaining Electric Cost after EPC [$] ‐$                                 ‐$                                 ‐$                                 0% 0%
Excess Generation Satellite Site 1 Credit [$] ‐$                                 ‐$                                 ‐$                                 0% 0%

Satellite Site 2
% Excess Credit Split for Satellite Site 2 [%] 0% 0% 0% 100% 100%

Satellite Site 2 Remaining Electric Cost after EPC [$] ‐$                                 ‐$                                 ‐$                                 0% 0%
Excess Generation Satellite 2 Credit [$] ‐$                                 ‐$                                 ‐$                                 0% 0%

Monthly Electric Demand Savings [kW] ‐                                   ‐                                   ‐                                   #DIV/0! #DIV/0! 0% 0% 0%
Electric Consumption Savings [kWh] 131,442                          39,451                             295,675                          (9,759)                    ‐                         ‐                                          ‐                                       ‐                     

OK OK OK OK OK OK 483,904                                
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Croton ‐ Harmon UFSD
Exhibit D‐5‐8
ECM 8 ‐  Install Solar PV Systems

Building Croton‐Harmon HS 
Type: Roof Mount

AC System Size [kW] 100.0                              

Month
 Solar PV System 
Production [kWh]   Days per Month 

 Peak Sun Hours per 
Day 

 Solar PV Production 
[kW] 

 Demand Savings 
[kW] 

POA Solar 
Irradiance 
[kWh/m2] 

January 6,507                               31                                     2.99                                 70.2                             ‐                         73.8                      
February 8,263                               28                                     3.78                                 78.1                             ‐                         91.7                      

March 11,927                             31                                     4.55                                 84.6                             ‐                         133.0                    
April 12,498                             30                                     5.41                                 77.0                             ‐                         144.0                    
May 14,675                             31                                     5.38                                 88.0                             ‐                         171.4                    
June 16,158                             30                                     6.00                                 89.8                             ‐                         193.5                    
July 15,432                             31                                     6.20                                 80.3                             ‐                         187.3                    

August 13,432                             31                                     5.92                                 73.2                             ‐                         163.5                    
September 11,975                             30                                     5.10                                 78.3                             ‐                         141.6                    

October 9,073                               31                                     3.97                                 73.7                             ‐                         104.6                    
November 5,714                               30                                     2.86                                 66.6                             ‐                         65.7                      
December 5,789                               31                                     2.47                                 75.6                             ‐                         66.3                      

Building Piere Van Cortlandt MS
Type: Roof Mount

AC System Size [kW] 26.9                                

Month
 Solar PV System 
Production [kWh]   Days per Month 

 Peak Sun Hours per 
Day 

 Solar PV Production 
[kW] 

 Demand Savings 
[kW] 

POA Solar 
Irradiance 
[kWh/m2] 

January 1,929                               31                                     2.99                                 20.8                             ‐                         74.1                      
February 2,458                               28                                     3.78                                 23.2                             ‐                         92.0                      

March 3,564                               31                                     4.55                                 25.3                             ‐                         133.9                    
April 3,723                               30                                     5.41                                 22.9                             ‐                         144.1                    
May 4,402                               31                                     5.38                                 26.4                             ‐                         172.5                    
June 4,884                               30                                     6.00                                 27.1                             ‐                         194.7                    
July 4,692                               31                                     6.20                                 24.4                             ‐                         189.2                    

August 4,088                               31                                     5.92                                 22.3                             ‐                         165.0                    
September 3,577                               30                                     5.10                                 23.4                             ‐                         141.8                    

October 2,705                               31                                     3.97                                 22.0                             ‐                         105.1                    
November 1,704                               30                                     2.86                                 19.9                             ‐                         66.3                      
December 1,726                               31                                     2.47                                 22.5                             ‐                         66.7                      
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Croton ‐ Harmon UFSD
Exhibit D‐5‐8
ECM 8 ‐  Install Solar PV Systems

Building Carrie E. Tompkins ES Campus 
Type: Roof Mount

AC System Size [kW] 200.0                              

Month
 Solar PV System 
Production [kWh]   Days per Month 

 Peak Sun Hours per 
Day 

 Solar PV Production 
[kW] 

 Demand Savings 
[kW] 

POA Solar 
Irradiance 
[kWh/m2] 

January 14,295                             31                                     2.99                                 154.2                           ‐                         72.6                      
February 18,251                             28                                     3.78                                 172.4                           ‐                         90.7                      

March 26,614                             31                                     4.55                                 188.7                           ‐                         132.7                    
April 27,978                             30                                     5.41                                 172.4                           ‐                         143.4                    
May 33,180                             31                                     5.38                                 198.9                           ‐                         172.0                    
June 36,824                             30                                     6.00                                 204.6                           ‐                         194.3                    
July 35,386                             31                                     6.20                                 184.1                           ‐                         188.7                    

August 30,759                             31                                     5.92                                 167.6                           ‐                         164.3                    
September 26,773                             30                                     5.10                                 175.0                           ‐                         140.6                    

October 20,158                             31                                     3.97                                 163.8                           ‐                         103.8                    
November 12,671                             30                                     2.86                                 147.7                           ‐                         65.2                      
December 12,787                             31                                     2.47                                 167.0                           ‐                         65.3                      

Exhibit D-5: Engineered Cost Avoidance Calculations

Honeywell 78



Croton ‐ Harmon UFSD
Exhibit D‐5‐8
ECM 8 ‐  Install Solar PV Systems

SAVINGS SUMMARY

Building ID kWh Savings kW Savings Electric Safety Factor
kWh kW %

Croton‐Harmon HS  131,442                          ‐                                   0.0%
Piere Van Cortlandt MS 39,451                             ‐                                   0.0%
Carrie E. Tompkins ES Campus  295,675                          ‐                                   0.0%
Transportation Building ‐                                   ‐                                   0.0%
Administration Building ‐                                   ‐                                   0.0%
Subtotal 466,568                          ‐                                  
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EXHIBIT D-6 
CROTON-HARMON UFSD   

OPERATIONAL COST AVOIDANCE CALCULATIONS 
 
 

Floral Park-Bellerose UFSD 
Exhibit D-6  1 

OSD #1:  LIGHTING O&M OPERATIONAL COST AVOIDANCE 
 

1. Description and Causal Connection to Scope of Work:   Attachment A, section A1 describes 
Honeywell’s specification for implementing a comprehensive lighting retrofit.       

2. Operational Cost Baseline:  Lighting related O&M expenditures fall under Operations and 
Maintenance.  The baseline is assumed and calculated to be the Mean Time Between Failures of the 
existing luminaries. 

3. Operational Cost Conservation Methodology:  The new lamps and ballasts being installed have 
longer material life than the standard lamps and ballasts being replaced.  This translates into a longer 
Mean Time Between Failures (MTBF).  In other words, funds will be needed to be spent on material 
to replace failed lamps and ballasts less often. 

4. Determination of Operational Costs Avoided:  Operational cost reductions were calculated based 
on the quantity of lamps and ballasts being replaced, and the average life expectancy of the existing 
and proposed equipment.  The estimated material savings is agreed to be $6,438/yr. 

 
OSD #2:  BUILDING MANAGEMENT SYSTEM UPGRADE OPERATIONAL COST 
AVOIDANCE 
 

1. Description and Causal Connection to Scope of Work:   Attachment A, ECM 4 describes 
Honeywell’s specification for implementing a comprehensive building management system retrofit.       

2. Determination of Operational Costs Avoided:   Operational cost savings are based on the 
elimination of maintenance and repair costs on the existing pneumatic controls and air compressors, 
on the elimination of JACE license upgrades which were necessary every time the District’s IT 
Department performed a District-wide PC JAVA upgrade, on the reduction of weekday/weekend OT 
labor due to the lack of remote monitoring capabilities, and on the reduction of annual DDC 
preventive maintenance costs as the new open protocol open license system allows for competitive 
procurement through multiple authorized dealers.  The amount of savings is agreed to be $5,000/yr.     

 



Croton Harmon UFSD, NY

ECM # ECM Intent IPMVP
Option Key Parameters Measured Significant 

Stipulated Values
Measurement Duration 

and Frequency

Measurement Sample 
Size for Groups w/ 

Similar Characteristics

As-Built Analysis 
Procedure Annual M&V Activities

ECM#1 
Lighting & Control 

Upgrades

Reduce power draw due to 
higher fixture efficiency and 
optimization of schedules

A – Electric     
Fixture type kW measurements 

included in PRE-retrofit and final "as-
builts" POST-retrofit spreadsheet 

with calculated savings. 

Run hours.  Spot One Time Pre & Post  

Pre and Post:  80/20/0.5 
(conf/prec/Cv) for each 

group by fixture type over 
whole program. 

Apply measured values and 
contractual utility rate to 
engineering calculations.        

Inspect visually for proper 
operation. Use as-built savings 

results.                     

ECM#1 
Lighting & Control 

Upgrades

Reduce power draw due to 
higher fixture efficiency and 
optimization of schedules

   C -Fuel Fuel therms at the whole building 
level by monthly utility bill  

 Weather, bldg load, 
run hours, & 
temperature  

Monthly utility bill analysis    100% 
 Utilize regression analysis of 
building based on HDD and/or 

CDD and input utility bills to 
generate utility savings

Utility bill analysis for fuel

ECM#2
Install Boiler 

Burner Controllers

Reduce fuel use due to higher 
combustion efficiency C - Fuel 

Boilers Pre-retrofit Combustion 
efficiency at high, medium, and low 

firing rates where applicable. 
MMBTU at the whole building level 

by monthly utility bill  

 Weather, bldg load, 
run hours, & 
temperature

Spot one-time pre/post 
installation for combustion 
efficiency testing. Monthly 

utility bill analysis. 

100% 
Utilize regression analysis of 

building based on HDD and/or 
CDD and input utility bills to 

generate utility savings

Utility bill analysis for fuel

ECM#3
Install Kitchen 

Hood Controllers

Reduce power draw of fans 
motors due to optimization of 

exhaust rates. Reduce htg & clg 
load by reduction of exhaust rates 

of kitchen hoods

A – Electric    
C -Fuel 

A - Electric - True kW of exhaust 
fan(s) motor.  C-Fuel - Fuel therms at 

the whole building level by monthly 
utility bill  

A-Electric- Run hours. 
C-Fuel- Weather, bldg 

load, run hours, & 
temperature

A-Electric-Spot One Time 
Pre & Post               

C Fuel - Monthly utility bill 
analysis                 

100% 

A-Electric Apply measured 
values and contractual utility rate 
to engineering calculations. C-

Fuel - Complete regression 
analysis of meter(s) based on 
HDD and input utility bills to 

generate utility savings.

A-Electric- Inspect visually for 
proper operation. Use as-built 

savings results.                       C 
Fuel. Utility bill analysis for fuel

ECM#4
 Building 

Management 
System Upgrades

Reduce cooling & heating load 
due to controls upgrades to 

optimize equipment scheduling 
and setpoints

A – Electric Space temp, heating & cooling 
setpoints, fan run time, valve status, 

DA temp, OA temp by BMS trend

Bldg load, run hours, & 
temperature

Continuous trending at 1 
hour intervals

Post:  80/20/0.5 
(conf/prec/Cv) for each 

equipment type per 
building.

Apply measured values and base 
year utility rate to engineering 

calculations

Inspect visually for proper 
operation. Use as-built savings 

results.

ECM#4
 Building 

Management 
System Upgrades

Reduce cooling & heating load 
due to controls upgrades to 

optimize equipment scheduling 
and setpoints

 
C – Fuel

Fuel therms at the whole building 
level by monthly utility bill  

Weather, bldg load, 
run hours, & 
temperature

Monthly utility bill analysis 100% 
Utilize regression analysis of 

building based on HDD and/or 
CDD and input utility bills to 

generate utility savings

Utility bill analysis for fuel

ECM#4
 Building 

Management 
System Upgrades 

(Plug Load 
Controls)

Reduce electric usage by 
scheduling equipment hours of 

operation

 
A – Electric

Quantity, type, and run hours of 
equipment connected by BERT 

software
Equipment power draw Spot one-time post 100% Apply measured values and 

contractual utility rate to 
engineering calculations.

Inspect visually for proper 
operation.  Use as-built savings 

results.

ECM#5
Building Envelope 

Improvements

Reduce htg & clg load due to 
infiltration reduction A – Electric 

C – Fuel

A - Electric - Quantity, type, and 
materials installed by bill of material 
record.  C-Fuel - Fuel therms at the 
whole building level by monthly utility 

bill  

A - Electric - Wind 
Speed, air 

temperature, stack 
effect coefficient. C - 
Fuel. Weather, bldg 
load, run hours, & 

temperature

A-Electric-Spot One Time 
Post                    

C Fuel - Monthly utility bill 
analysis              

100%

A-Electric Apply measured 
values and contractual utility rate 
to engineering calculations. C-

Fuel - Utilize regression analysis 
of building based on HDD and/or 

CDD and input utility bills to 
generate utility savings.

A-Electric- Inspect visually for 
proper operation. Use as-built 

savings results.                       C 
Fuel. Utility bill analysis for fuel

ECM#6
Pipe Insulation

Reduce fuel use due to 
minimizing pipe heat loss

C - Fuel Fuel therms at the whole building 
level by monthly utility bill  

Weather, bldg load, 
run hours, & 
temperature

Monthly utility bill analysis 100% 
Utilize regression analysis of 

building based on HDD and/or 
CDD and input utility bills to 

generate utility savings

Utility bill analysis for fuel

ECM#7
Steam Traps 
Replacement

Reduce htg load due to steam 
losses to atmosphere/unoccupied 

spaces

C - Fuel Fuel therms at the whole building 
level by monthly utility bill  

Weather, bldg load, 
run hours, & 
temperature

Monthly utility bill analysis 100% 
Utilize regression analysis of 

building based on HDD and/or 
CDD and input utility bills to 

generate utility savings

Utility bill analysis for fuel

ECM#8
Install Solar PV 

Systems

Reduces
electrical

demand and
usage

 
A – Electric

Monthly solar kWh production from 
the web based monitoring system Pick sun hours

Reas Web based meter and 
report kWh production each 

year
100%

Electric Apply measured values 
and contractual utility rate to 

engineering calculations

Check that monitoring
system is providing data

to ensure potential to
perform. Use as-built

savings results

Exhibit D-7:     Detailed M&V Plan
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ECM 1 ECM 2 ECM 3 ECM 4 ECM 5 ECM 6 ECM 7 ECM 8

Bldg # Bldg Description

Lighting &
 Lighting Controls

Install Boiler Burner 
Controllers

Install Kitchen H
ood 

Controllers

Building M
anagem

ent 
System

 U
pgrades

 Building Envelope 
Im

provem
ents

 Pipe Insulation

Steam
 Traps Replacem

ent

Install Solar PV System
s

1 Croton‐Harmon HS  A/C A/C A/C _/C _/C A/_
2 Piere Van Cortlandt MS A/C _/C A/C A/C A/C _/C _/C A/_
3 Carrie E. Tompkins ES Campus  A/C A/C A/C _/C A/_
4 Transportation Building A/C A/C A/C
5 Administration Building A/C A/C A/C

Note:  The M&V options are distributed by utility type as   Electric / Fuel.   An underscore indicates where an option is 
not applicable.  A single letter represents the option type, for example, " A " is Option A.

Croton‐Harmon UFSD, NY

Exhibit D-7:     Detailed M&V Plan
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