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100 Ontario Street 
East Rochester, NY  14445 
Phone (535) 335 3030 


Fax: (585) 381-6157 
 
 
 


Customer  Address 


 
 
 
 
 
 
 
 
Job 
DOE Challenge Home 
 


INVOICE 
 


4679624


 
 
 


MONTAGE BUILDERS – 
NORTHERN FOREST 
1 FORESTRY DRIVE 
SYRACUSE, NY 13210 


Job Address 
201 Hubbell Ave 
SYRACUSE, NY 13207 


 
 


Date: 3/28/2013 Job: PO#: Sales Rep:  Jeff Anselmo 2 
 


Work Area Inventory Item Option Price 


Foam in Rim & Band Joists 
Foam Shed Roof 


Air Seal whole house  
 


NOTES: 


 


 252 LF, 3”      $645.00 
 312 SF, 5” 
        $1,325.00 
  
        $275.00        


 
 
 
 


Please Pay This Amount 
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


TERMS:    2% 10 Days/Net 30, Payments to be mailed to our office located at 100 Ontario Street, East Rochester, NY 14445. 1.5% 
late payment charqe on balances outstandinq  more than 30 days from date of invoice (18%  annum). 








Andersen Windows - Abbreviated Quote Report


Project Name: D.O.E. Student Design Challenge/ A series option


Quote #: 4541 Print Date: 03/19/2014 Quote Date: 03/18/2014 iQ Version: 14.0


Customer: Northeast Natural Homes


Billing 
Address:


5108 Velasko Rd        


Syr., NY 13215 


Phone: 478-6016 Fax: 478-8018


Contact: Kevin Stack


Dealer: Tully Building Supply


PO Box 677, 24 Onondaga Street


Tully, NY 13159


315-696-8984


Sales Rep: Rob McCloskey


Created By: Pierce, Kevin Trade ID: 429883 Promotion Code:


Item Qty Item Size (Operation) Location Unit Price Ext. Price


0001 2 CW125 (L) North Elevation  (TEMPERED / 
STAIRWELL)


$ 273.90 $ 547.80


Unit, White/White - Vinyl Wrapped, L Handing, High Performance Low-E4 Tempered Glass, Finelight Grilles-Between-the-Glass, Colonial, 2W2H, 
White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Traditional Folding - White


RO Size = 2' 4 7/8" W x 2' 4 7/8" H   Unit Size = 2' 4 3/8" W x 2' 4 3/8" H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


0002 1 AR251/CW125 (V/L) North Elevation $ 491.05 $ 491.05


Composite Unit, White/White - Vinyl Wrapped, High Performance Low-E4 Glass, Finelight Grilles-Between-the-Glass, Mulling Location: Factory (Direct), 
Mull Type: Narrow Transom, Mull Priority: Horizontal
     Insect Screen, White
     Hardware Pack, PSA, Traditional Folding - White
     Insect Screen, White
     Hardware Pack, PSC, Traditional Folding - White


RO Size = 2' 4 7/8" W x 3' 10" H   Unit Size = 2' 4 3/8" W x 3' 9 1/2" H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.29          0.28      Yes
 2       0.30          0.29      Yes


Item Qty Item Size (Operation) Location Unit Price Ext. Price


1 Of    6PageQuote #: 4541 Print Date: 03/19/2014 iQ Version: 14.0







0003 a 1 (ADH2040)-(ATF3010/APW3030)-(ADH2040) 
((AA)-(F/F)-(AA))


East Elevation $ 1535.96 $ 1535.96


Composite Unit, 4 9/16" Frame Depth, White/Pine, White - Factory Painted, High Performance Low-E4*High Performance Low-E4 Top/Bottom*High 
Performance Low-E4 Top/Bottom Glass, Finelight Grilles-Between-the-Glass*Finelight Grilles-Between-the-Glass Top/Bottom*Finelight 
Grilles-Between-the-Glass Top/Bottom,  ADDITIONAL MULL PARTS AND CHARGES REQUIRED
     Equal Sash, Insect Screen, White


RO Size = 3' 0" W x 4' 0" H                         Unit Size = 6' 11 1/4" W x 3' 11 1/4" H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.27          0.29      Yes
 2       0.29          0.27      Yes
 3       0.34          0.28      No
 4       0.29          0.27      Yes


0003 b 1 (ADH2040)-(ATF3010/APW3030)-(ADH2040) 
((AA)-(F/F)-(AA))


South Elevation $ 1535.96 $ 1535.96


Composite Unit, 4 9/16" Frame Depth, White/Pine, White - Factory Painted, High Performance Low-E4*High Performance Low-E4 Top/Bottom*High 
Performance Low-E4 Top/Bottom Glass, Finelight Grilles-Between-the-Glass*Finelight Grilles-Between-the-Glass Top/Bottom*Finelight 
Grilles-Between-the-Glass Top/Bottom,  ADDITIONAL MULL PARTS AND CHARGES REQUIRED
     Equal Sash, Insect Screen, White


RO Size = 3' 0" W x 4' 0" H                         Unit Size = 6' 11 1/4" W x 3' 11 1/4" H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.27          0.29      Yes
 2       0.29          0.27      Yes
 3       0.34          0.28      No
 4       0.29          0.27      Yes


Item Qty Item Size (Operation) Location Unit Price Ext. Price
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0004 2 ADH2650 (AA) South Elevation $ 501.56 $ 1003.12


Unit, 4 9/16" Frame Depth, White/Pine, White - Factory Painted, High Performance Low-E4 (Each Sash), Finelight Grilles-Between-the-Glass, Colonial, 
3W2H, White/White, 3/4"(Each Sash), Traditional, White, 1 Sash Locks, w/ Standard Flange
    Equal Sash, Insect Screen, White


RO Size = 2' 6" W x 5' 0" H   Unit Size = 2' 5 1/4" W x 4' 11 1/4" H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.27,   ENERGY STAR® Qualified: Yes


0005 2 ADH2640 (AA) South Elevation $ 447.27 $ 894.54


Unit, 4 9/16" Frame Depth, White/Pine, White - Factory Painted, High Performance Low-E4 (Each Sash), Finelight Grilles-Between-the-Glass, Colonial, 
3W2H, White/White, 3/4"(Each Sash), Traditional, White, 1 Sash Locks, w/ Standard Flange
    Equal Sash, Insect Screen, White


RO Size = 2' 6" W x 4' 0" H   Unit Size = 2' 5 1/4" W x 3' 11 1/4" H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.27,   ENERGY STAR® Qualified: Yes


0006 2 CW125 (L) South Elevation $ 236.48 $ 472.96


Unit, White/White - Vinyl Wrapped, L Handing, High Performance Low-E4 Glass, Finelight Grilles-Between-the-Glass, Colonial, 2W2H, White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Traditional Folding - White


RO Size = 2' 4 7/8" W x 2' 4 7/8" H   Unit Size = 2' 4 3/8" W x 2' 4 3/8" H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


Item Qty Item Size (Operation) Location Unit Price Ext. Price
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0007 2 CW24 (LR) South Elevation $ 692.36 $ 1384.72


Unit, White/White - Vinyl Wrapped, LR Handing, Straight Arm Hardware, (All Sash) High Performance Low-E4 Glass Finelight Grilles-Between-the-Glass, 
Colonial, 2W4H, White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Traditional Folding - White


RO Size = 4' 9" W x 4' 0 1/2" H   Unit Size = 4' 8 1/2" W x 4' 0" H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


0008 2 CW24 (LR) West Elevation $ 692.36 $ 1384.72


Unit, White/White - Vinyl Wrapped, LR Handing, Straight Arm Hardware, (All Sash) High Performance Low-E4 Glass Finelight Grilles-Between-the-Glass, 
Colonial, 2W4H, White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Traditional Folding - White


RO Size = 4' 9" W x 4' 0 1/2" H   Unit Size = 4' 8 1/2" W x 4' 0" H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


0009 1 ADH3044-ADH3044 (AA-AA) West Elevation $ 1074.91 $ 1074.91


Composite Unit, 4 9/16" Frame Depth, White/Pine, White - Factory Painted, High Performance Low-E4 Top/Bottom*High Performance Low-E4 Top/Bottom 
Glass, Finelight Grilles-Between-the-Glass Top/Bottom*Finelight Grilles-Between-the-Glass Top/Bottom, Mulling Location: Factory (Direct), Mull Type: 
Non-Reinforced Mull, Mull Priority: Vertical
     Equal Sash, Insect Screen, White


RO Size = 6' 0" W x 4' 4" H                         Unit Size = 5' 11 1/4" W x 4' 3 1/4" H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.29          0.27      Yes
 2       0.29          0.27      Yes


Item Qty Item Size (Operation) Location Unit Price Ext. Price
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Sticky Note

$300 reduction due to size change







0010 1 CW125 (L) West Elevation  (TEMPERED, 
STAIRWELL)


$ 273.90 $ 273.90


Unit, White/White - Vinyl Wrapped, L Handing, High Performance Low-E4 Tempered Glass, Finelight Grilles-Between-the-Glass, Colonial, 2W2H, 
White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Traditional Folding - White


RO Size = 2' 4 7/8" W x 2' 4 7/8" H   Unit Size = 2' 4 3/8" W x 2' 4 3/8" H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


Total Load Factor


Customer Signature


** All graphics viewed from the exterior


** Rough opening dimensions are minimums and may need to be increased to allow for use of building wraps or flashings or sill panning or brackets or fasteners or 
other items.


Project Comments:


3.803


Subtotal


Grand Total


$ 10,599.64 


$ 847.97 


$ 11,447.61 


Tax ( 8.000%)


Once placed, special orders cannot be canceled or returned!!


Dealer Signature


Ask to see if all of the products you purchase can be upgraded to be ENERGY STAR® qualified.


This image indicates that the product selected is qualified in the US ENERGY STAR® climate zone that you have selected.


Data is current as of September 2013. This data may change over time due to ongoing product changes or updated test results or requirements.  Ratings for all sizes are specified by NFRC for testing and certification. Ratings 
may vary depending on the use of tempered glass or different grille options or glass for high altitudes etc.


Item Qty Item Size (Operation) Location Unit Price Ext. Price
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Item Qty Item Size (Operation) Location Unit Price Ext. Price
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             Building in Nature’s Image 
 


 
March 19, 2014 


 
ESTIMATE 


 
 
 


 
Montage Builders – Northern Forest 
1 Forestry Drive 
Syracuse, NY 13210 
 
 
 
RE: Bookcase/Hidden  Door 
   
 
   Labor and Materials:            $250.00 
 
 


 
 


Estimate Amount  $250.00 
 
 
 
Please contact either Josh or I if we can be of further assistance. 
 
 


Respectfully, 
 
 
 


Kevin Stack, Principal 
BaDT, LEED AP+ Homes, LEED Faculty 


Northeast Green Building Consulting, LLC 
5110 Velasko Road, Suite 2000 


Syracuse, New York 13215 





































 
 
 
 


March 20, 2014 
 


Proposal and Agreement 
HERS Rater & ICC 700-2012 NGBS Verifier Services 


Via email only:  pkruger@omnidevelopment.com 
 


 
 
Peter Locongo 
Montage Builders - Northern Forest 
1 Forestry Drive 
SUNY ESF 
Syracuse, New York 13210 


 
RE:  Hubbell Avenue, Syracuse, New York 13215 


HERS Rater & ICC 700-2012 NGBS Green Verifier Services 
 
Dear Peter: 


 
This letter constitutes the proposal and proposed Agreement of Northeast Green 


Building Consulting, LLC (“Northeast”) to provide USGBC LEED for Homes Green Rater, 
HERS Rater (under the ENERGY STAR v3.1 program) and Green Verifier services (under 
the ICC 700-2012 National Green Building Standard) for Montage’s Hubbell Avenue 
project, comprising the construction of one single family home (the “Project”). 


 
Northeast is an ecological design/building firm that specializes in educating, 


designing and Building in Nature’s ImageTM.  Northeast has deep experience in 
providing ENERGY STAR for Homes related support and training, including certified 
HERS Rater services, USGBC LEED for Homes Green Rater, and ICC 700-2012 NGBS 
Green Verifier services.  All services of Northeast are provided under the terms and 
conditions set forth herein. 


 
Reimbursable Expenses 
Expenses incurred in undertaking this Project and all projects are billed at cost and are 
in addition to the Estimated Fees below. Reimbursable, reasonable and necessary 
expenses include, but are not limited to, costs of air, auto & ground transportation 
(including mileage at the current federal reimbursement rate), meals/lodging for 
authorized trips, photocopying, printing (including blueprinting services), long- 
distance telephone calls, faxes and postage. 


 
Terms & Conditions 
For tasks relating to the services contemplated by this Proposal, NGBC will charge 
according to the above listed rates. 


• Travel time will be charged on approved trips (but limited in all cases to no more 
than 8 hours per person per each 24 hour day of travel). 
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• Payment is net thirty (30) calendar days following receipt of an invoice therefore. 
An interest charge of 1% per month will be applied toward all unpaid fees and 
expenses beyond 30 calendar days. 


 
Services 
The proposed services (“Services”) for the Project include the following: 


 
USGBC LEED for Homes Green Rater Services (inclusive of Provider fees) & ICC 700- 
2012 NGBS Green Verifier Services 


 
$800.00 


(Eight Hundred Dollars and No Cents) 
 
 
ENERGY STAR Homes HERS Rater Services v3.1 (including IAP).  Northeast will 
provide onsite verification of installed measures during construction and at substantial 
project completion in accordance with ENERGY STAR v3.1: 


 
• Inspection of air sealing, insulation installation, and measures included in the 


points claimed column of the NGBS scoring tool. 


• Unguarded blower door tests for air infiltration (at Final Verification) 


• Duct blaster tests for duct leakage (at Final Verification) 


• Balometer testing for local exhaust supply and flow rates (at Final Verification) 


• Combustion safety testing, if required 
Specifically, Northeast’s certified HERS Rater(s) will conduct two (2) site visits for 
verification and performance testing (intermediate and final) per unit in accordance 
with ENERGY STAR v3.1 protocols (to include sampling): 


 
This proposal assumes that the Project will be ready for verification/inspection and 
testing at each site visit so that no more than two (2) total site visits will be required to 
inspect/verify/test all required elements of the Project.  Each unit will be visited two 
times (Intermediate and Final Verification) pursuant to the requirements of LEED for 
Homes, the ENERGY STAR program and the ICC 700-2012 NGBS.  The proposal also 
assumes that good quality of construction will allow for a sampling protocol to be 
implemented to the maximum extent possible and a minimum of two (2) weeks notice 
will be given in advance of the required site visits. 


 
Fees for any additional site visits and diagnostics (due to performance failures, 
scheduling delays, incomplete construction, etc.) beyond those described above will be 
billed at Northeast’s standard rates. 


 
$350.00 


(Three Hundred Fifty Dollars and No 
Cents) 
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Based on the above we estimate the cost of Services to be: 
 


$ 1,150.00 
 


(One Thousand One Hundred & Fifty Dollars and No Cents) 
 
Thank you in advance for the time and opportunity to bid on this project. Please do not 
hesitate to contact Kevin Stack or Josh Stack at (315) 478-6016 with any questions. 


 
Respectfully, 


 
 


BaDT, LEED FacultyTM, Principal 
Northeast Green Building Consulting, LLC 


5110 Velasko Road, Suite 2000 
Syracuse, New York 13215 


 
Notes: By submitting this Proposal, Northeast does not guarantee or warrant that the Project will achieve 
any type of HERS Index score, level of certification under LEED for Homes or any other rating system or 
relevant program, or receive any financial incentives. Ultimately, in all cases, the owner, designer(s), and 
contractor, and their employees, subcontractors,  agents and other entities (including but not limited to 
governmental authorities such as NYSERDA) are fully responsible to implement the recommendations  and 
measures necessary to achieve any form of certification and/or incentives. 


 
 
 
 
 
 
Proposal Accepted: 


 


 
 
 
 
 
By: Date 


 
 
 
 
 
 
 


[End of Proposal; Agreement Follows] 







Proposal & Proposed Agreement for Montage Builders ---   Northern Forest (Hubbell Ave) 
Prepared by Northeast Green Building Consulting, LLC 


4  


Agreement 
 


 
This AGREEMENT is made this 20th day of March 2014 by and between 
Montage Builders - Northern Forest (hereinafter “Client”) with a principal 
place of business at 1 Forestry Avenue, Syracuse, New York 13210 and 
Northeast Green Building Consulting, LLC (hereinafter “Northeast”), with a 
principal place of business at 5110 Velasko Road, Suite 2000, Syracuse, NY 
13215. In the event of any conflict, inconsistency or confusion between this 
Agreement and the attached proposal, the terms of this Agreement shall 
govern. 


 
Background 
WHEREAS, Client intends to achieve LEED for Homes certification, ENERGY STAR 
v3.1 qualification, and ICC 700-2012 National Green Building Standard 
certification at a to be determined level for the Project; 


 
WHEREAS, Northeast has experience providing LEED for Homes Green Rater, 
HERS Rater, and ICC 700-2012 National Green Building Standard Verifier 
services; 


 
WHEREAS, Client desires to retain Northeast to provide the Services as set forth 
in the Letter Proposal dated March 20, 2014; 


 
NOW THEREFORE, in consideration of the foregoing and of the mutual terms 
set forth below and other good and valuable consideration, the parties agree as 
follows: 


 
1. Scope of Work. The proposed Scope of Work and Services are described, 


supra, in the Proposal dated March 20, 2014. Invoices shall be emailed 
weekly (to preserve a paperless process). 


 
2. Payment. Client agrees to pay all invoices in full within thirty (30) calendar 


days of receipt thereof. An interest charge of one-percent (1%) per month 
will be applied toward all fees and expenses remaining unpaid after thirty 
calendar (30) days. The failure to pay any invoices submitted within thirty 
(30) calendar days may result in the delay or inability of Northeast to 
perform or continue performing services under this Agreement. Client 
acknowledges and agrees that Northeast is not liable for any damages, costs 
or expenses of any kind or nature relating to the delay or cessation of 
services due to nonpayment, including but not limited to, the inability to 
seek any type certification or available incentives, achieve any Project 
deadlines relating to completion of the Project, any performance goals, or 
the failure of other Project team members to complete any of the services 
relating to or contemplated by this Agreement. 
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All other fees and costs, as well as any other costs and fees of any kind that 
are related to any certification and/or incentive programs are not the 
responsibility of Northeast, are not included under this Agreement, and shall 
in all cases be paid by the Owner or others as the case may be. 


 
3. Nature of Services. Whether, how, and to what extent any technical 


assistance, education, building science, training, and other Services of any 
kind provided by Northeast to the Project are integrated into the design, 
blueprints, surveys, site plans, or other project documents or becomes a 
part of the design and construction of the Project is the sole responsibility of 
Client, its agents, employees, subcontractors, or other parties such as 
authorized Project designers and decision makers, architects, other 
designers, engineers, and the subcontractors, employees, and agents of 
these entities, and relevant governmental authorities. Client agrees that the 
maximum potential and aggregate liability of Northeast shall be limited in all 
cases to the amount of fees actually received by Northeast under this 
Agreement. Client agrees that in the event of any alleged claim or dispute 
that the sole and exclusive remedy against Northeast, in law and equity, 
shall be governed by the provisions of this Agreement and the rights, duties, 
and obligations set out herein. 


 
With respect to any design support, evaluation of systems, components 
and/or materials, education of subcontractors and/or those providing 
materials, services and/or labor to the Project, technical assistance, or 
consulting services, Northeast is under no circumstances responsible or 
liable for: the means and methods of construction, sequencing of 
construction, any preliminary or final materials and systems selections, 
quality of installation or work; the design and/or construction of the Project 
elements including but not limited to HVAC, thermal envelope, infrastructure 
design and/or systems, durability management (design, selection of 
durability measures, and installation quality or completeness); ensuring that 
the Services to be provided hereunder by Northeast are integrated and 
undertaken successfully by project decision makers, including but not 
limited to the builder, construction manager, developer, subcontractors, 
other consultants, vendors, material suppliers, and their employees, agents, 
and subcontractors; the failure to receive any relevant approvals, 
certifications, and/or financial incentives from any governmental agency, 
authority or entity. 


 
4. Absence of Professional Services. Northeast is not a professional service 


firm and is not providing any form of professional services, including but not 
limited to, architectural, planning, legal, or engineering services. 


 
5. Environmental Rating Systems, Incentives and Third-Party Programs. 


Client acknowledges that only the US Green Building Council, the Green 
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Building Certification Institute, the Home Innovations Research Lab, and their 
designated agents, affiliates or authorized entities, as the case may be, hold 
the authority to confer any form or level of certification (LEED, NGBS, or 
other), and that other project team members, including but not limited to 
the owner, builder, architects, subcontractors, and other designers are 
responsible for decisions relating to whether the Project will achieve any 
level of such certification. Client understands that many financial incentive 
programs require some form or level of certification to qualify. Client agrees 
that Northeast is not liable if the Project does not achieve or becomes 
ineligible to seek LEED certification or any other type of incentive(s) and/or 
certification(s), unless occasioned by the negligence of Northeast. 


 
Northeast is not responsible for the content, design or process requirements, 
Prerequisites, standards, Credit Categories, performance claims, or any other 
element, representation or aspects of any environmental rating system or 
associated documents, including but not limited to the 
LEED portfolio of rating systems, any LEED guidance materials including but 
not limited to checklists, reference guides, verifications and submittal 
guidance, the ENERGY STAR program, the ICC 700-2012 National Green 
Building Standard or related programs, any government incentive and/or tax 
programs, certifications, and/or programs of any kind that any project team 
members request or direct that Northeast review, research or evaluate for 
the Project. All rating systems, incentive(s) and certification(s) programs are 
under the exclusive control of their respective owner, as the case may be, 
and are subject to change from time to time in the future, with or without 
notice. Northeast does not make and expressly disclaims all warranties 
(express or implied), for the accuracy, completeness, use of or reliance upon 
any information in any environmental rating systems, including but not 
limited to performance-based claims (e.g., relating to the energy 
performance & efficiency, water savings, reduced utilities costs, etc.), 
benefits of certification, availability of existing financial and/or tax 
incentives from any source, and for any information provided by other 
companies, entities, subcontractors, team members, suppliers and any other 
participants, or for any injuries, losses or damages arising out of such use or 
reliance relative to any green building rating system, unless due to the 
negligence of Northeast. 


 
6. Force Majeure. Neither party shall be responsible for any failure to perform 


or delay in performing any of its obligations under this Agreement, where 
and to the extent that such failure or delay results from causes outside the 
reasonable control of such party. Such causes shall include, without 
limitation, acts of God or of the public enemy, acts of the government in its 
sovereign or contractual capacity, fires, floods, epidemics, quarantine 
restrictions, strikes, civil commotion or any other similar cause or force. 
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7. Indemnification. To the maximum extent permitted by law, each party to this 
Agreement agrees to indemnify, defend and hold harmless the other parties, 
their respective officers, directors, employees, agents, shareholders, 
subsidiaries and related entities from and against any and all claims, actions, 
losses, damages, demands, expenses, penalties, costs, injuries, disabilities, 
liability and expenses whatsoever (including attorneys' fees and related 
disbursements) collectively the “Claims” to the extent that such Claims arise 
out of any negligent or wrongful act, error or omission of it, its employees, 
officers, directors, shareholders, partners, agents, guests, representatives, 
students, or project designers and/or builders. This obligation pursuant to 
this Agreement shall survive the expiration or termination of this 
Agreement. 


 
8. Entire Agreement/Amendments. This Agreement replaces and supersedes 


all prior agreements between the parties to this Agreement relating to the 
subject matter hereof. No parties have relied on any prior oral or other 
representations, communications or agreements. No alteration, 
modification, amendment or other change of this Agreement shall be 
binding on the parties unless in writing, approved and executed by 
authorized officers of Client and Northeast. 


 
 
 
 
 


[Signature Page Follows] 
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IN WITNESS WHEREOF, the parties have executed this Agreement effective the 
date first written above. 


 
March 20, 2014 


 
 
 
 
 
 
 
By: Kevin Stack, BaDT, NGBS Verifier Principal Date 
Northeast Green Building Consulting, LLC 


 
 
 
 
 
 
 
 
 
 
Accepted By: Date 
Peter LoCongo 
Montage Builders - Northern Forest 


 
 
 
 
 
 
 


[End of Proposal and Agreement] 

























 


 
Building in Nature’s Image 


 
 


March 19, 2014 
 


ESTIMATE 
 
 
 
 
 
Montage Builders – Northern Forest 
1 Forestry Drive 
Syracuse, NY 13210 


 
 
 
 
RE: Solar Thermal System Rannai 


2 Evacuated Tube Arrays 96 FT2 
 
 


Labor and Materials: 
$6000.00 


 
 
 
 
 


Estimate Amount $6000.00 
 
 
 
 


Please contact either Josh or I if we can be of further assistance. 
 


 
 


Respectfully, 
 
 
 
 


Kevin Stack, Principal 
BaDT, LEED AP+ Homes, LEED Faculty 


Northeast Green Building Consulting, LLC 
5110 Velasko Road, Suite 2000 


Syracuse, New York 13215 








LUNOS apartment ventilation systems  


                          with heat recovery  


    Innovation as tradition - the e² of LUNOS 


You can get more information from   
                                                                                                                                                                   


LUNOS Lüftungstechnik GmbH  
für Raumluftsysteme 
Wilhelmstraße 31, 13593 Berlin 
Postfach (POB)20 04 54, 13514 Berlin 
Telephone: 030/36 20 01-0 
Facsimile: 030/36 20 01-89 
 
http://www.lunos.de 
eMail: info@lunos.de 


SILENT 
 


low noise level 


only 17 dB (A) at 15 m3/h (basic ventilation)  


and 19 dB (A) at 30 m3/h (nominal ventilation)  


ENVIRONMENTALLY FRIENDLY 
 


Minimum power requirement by use of state-of-the-art 


electric motors absolutely in line with EnEV (German 


Energy Saving Ordinance) 


The power intake per device is a mere 


1.4 W at 15 m3/h air volume.  


INNOVATIVE 
 


State-of-the-art technology is packed in a discrete look 


of chaste elegance. Only a LED indicates the necessary 


filter replacement.  


LEAN 
 


The e2 are the smallest home ventilation devices with 


heat recovery in the world. Dimensions: Inside cover 


plate (H x W x D) 180 x 180 x 35 mm. In the outdoor 


area the combination with the known LUNOtherm fa-


çade elements is possible. 


UNIVERSAL 
 


Assembly simple and quick: 


Installation in new buildings or when renovating  


The benefits of the new e² 


                    at a glance  


We consider sustainability to be important! 


 


The term of sustainable building work is currently being used more often than ever before.  


Sustainable building also means that the technology implemented considers this word. LUNOS stands for 


sustainability. 


All products are made exclusively of materials that preserve both nature and resources and are processed 


just as gently.  


- Made in Berlin- 


COMPATIBLE 
 


Upgrading possible at all times: The e2 ventilation de-


vices can be inserted into the LUNOS ALD-R 160 (or 


comparable). 
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Technical Data e²: 
   


Heat recovery efficiency  


Delivered volume 


Power intake per device  


Specific fan power  


Voltage/ frequency 


Humidity recovery 


Noise level 


Sound level difference 


Diameter of unit 


Length of unit 


Min. of wall thickness inkl. 


pattern and thermal insula-


tion 


Diameter of core bore 


Dimension of inside cover 


plate 


Diameter outside grid 


 


Bath and shower room area 


 
     


> 90% 
9-18 cfm  
from 1,4W 


0,09 W/m³h 


110 V/ 60 Hz 
ca. 20-30 % 


from 16,5 dB(A) 


42 dB(A) 


150 mm ~6” 
243 mm ~9.5” 
300 mm ~11.8” 
 


 


162 mm ~6.37” 
180 x 180 mm
~7.1”x~7.1”  


180 mm or  


LUNOtherm 


from area 1 


 RoHS and WEEE compliant 


 Tested according to DIN 308 and DIBT Standard 


 EnEV and DIN 1946-6 compliant   


Used in High Perfromance 
and Passive House construction



FKB

Typewritten Text



FKB

Typewritten Text



FKB

Typewritten Text



FKB

Typewritten Text



FKB

Typewritten Text







* : Measured surface sound pressure level by the independent institute IBAS Berlin  


Highly efficient motors with state-of-the-art electric technology in combination 


with mechanical-flow, reworked and especially balanced fans have almost elimi-


nated the known ventilation noises. 


With a total of 17 dB (A)* in level 1  and 19 dB (A)* at level 2 (each 15, or resp. 


30  m3/h volume throughput) the fans are well below the required values of DIN 


4109 of 30 dB for living and sleeping rooms. 


As comparison: 3 dB decrease stands for 50% less sound intensity. 


A ventilator that just complies with this standard is therefore 16 times as loud. 


Once again new standards set in matters noise. 


If a LUNOS ventilation system has already been installed, the e² can be inserted 


through the outlets/passages of the types ALD-R 160 or ALD-R 160 L with 


LUNOtherm. In a new building the LUNOS e² can also be combined with all 


LUNOtherm elements. In combination with the LUNOtherm façade element only 


a small slit remains in the window reveal. Hardly anything can be seen from out-


side. Unattractive grids or large wall installations belong to the past.  


The e2 operates according to the known principle of regenerative heat exchange 


which has almost been developed to perfection by the company LUNOS. 


The so-called AcuVent storage stone is located in the middle of the airflow of an 


electric motor with axial fan. By a reversing airflow, which results for the tar-


geted change of direction of the fan, the ceramics are charged with heat – en-


ergy that is offloaded into the room air and discharged again to the air added 


from outdoors. This is carried out so effectively that a mere 10 % of the heating 


energy is lost by the ventilation. 


Efficient filters are just as important. Allergy patients can take a deep breath, 


pollen and airborne particles can no longer enter the living areas. 


Controlled apartment  


      ventilation with the new e² 


The e2 is the smallest roomwise apartment ventilation device with heat recovery 


and is based on the principle of regenerative heat exchange. With the help of 


state-of-the-art manufacturing processes it has been possible to develop a com-


pact heat exchanger from a ceramic composite material which supplies a thermal 


efficiency factor of approx. 85 – 90%. 


The combination with highly efficient electric motors and an intelligent control 


has made it possible for LUNOS to develop one of the most economical ventila-


tors. 


In a new building, as in a renovated building, the LUNOS e² can be used. The e² 


is either installed in a new building with the help of a wall recess casing position 


between the stones, or subsequently, e.g. when renovating with the help of a 


162 mm large core bore. The wall need only be a minim 30 cm thick. 


The cabling is effected directly from the control which is installed in the apper-


taining flush-mount pattress. From there only three leads of cable are required 


which are charged with 12 V extra low voltage. 


With a specific fan power of 0.09 Wm³/h the e2 is second to none in matters of 


energy efficiency and thus contributes actively to environmental protection and 


at the same time spares your purse. The requirements of the current DIN 1946-6 


for devices of the efficiency class E are undercut by far which clearly underline 


the world class of the device.  


 Outside grid with insect protection  


 EPP heat insulation elements with 0.038 W/mk  


 ventilation unit as quiet as a            


whisper in noise insulated EPP chassis  


 Flow optimised inside plate with washable G3 or 


pollen filter  


 Highly efficient ceramic heat exchanger  


       with a heat recovery efficiency of 90 %  


SILENT 


Energy efficiency made by LUNOS! 
 


Ventilation with heat recovery is even more energy saving than ever before thanks to the LUNOS e² 
 


Power requirement per device is a mere:  1.4 W at 15m³/h volume delivered                                       


        2.8 W at 30m³/h volume delivered 
               


This results in a specific fan power of 0.09 W/m³ and a heat recovery efficiency of 85 - 90% 


INNOVATIVE 


LEAN 


COMPATIBLE ENVIRONMENTALLY FRIENDLY 


UNIVERSAL 












Precision Woods Inc 
Stair building Solutions Quick Quote 


 
131 West Senect St. Suite B-221  Manlius, NY 13104 Phone: (315) 439-0085 Fax: (315) 876-9172 


 
 


Send to: 
 
Montage Builders – Northern Forest 


 


From: Edwin 
 


Date: March 17, 2014 
 


Page: 1 of 
 


Phone #: 516-2718 Fax #: 
 


RE: DOE Project 
 
 


 Material Properties    Site Properties   
 Stair Theme:  Open tread  Stairs:  F1 = 3 risers Sgl Open L 
Riser: Birch ply, Paintgrade F2 = 12 risers Sgl Open R, Close 
Stringer: Poplar, Paint grade F3 = 1 risers Closed 
Tread: White Oak 


 
 


 Balustrade Theme:  Post-post, Craftsman  
Newel Style: 4072, 4-1/2" flat panel box 
Newel Material: White oak 
Rail Style: "T" style, 2-1/4" wide x 3-1/2" tall 
Rail Material White oak 
Baluster Style: 1" sq, grouped in 3's 
Baluster Material:   Poplar, paint grade 


 Balcony:   


 
 


Labor and material to build and install stair and balustrade system, ready for finishing by others: 
 
 


Main stair, as described above $4,668.00 
 


 
 


 
 
 
 
 
 
 


Upon approval we will submit above in contract form with terms, conditions and detailed drawings. 
No Sales tax with submitted capital improvement form. (we provide) 
25% deposit required to begin work, balance due upon completion 








Installation Manual 
Duct-less Ventilation System with Heat Recovery   


Type e² and e² short 


Contents                        Page:  


About this manual, safety instructions                 1 
Technical Specifications            1 
Dimensional diagrams               2 
Installation location               2 
Shipping units                    3 
Assembly: Assembly pipe and outside grid            4 
Assembly: Electric installation and electric connection               5 
Assembly: Heat recovery unit and indoor blind                6 
Assembly: Noise absorption set             7 
Flow rate selection/options on controller          7 
Filter replacement, Cleaning             8 
Additional replacement parts             8 
             


About this manual 


 Read this manual carefully and completely before assembly. Comply with the general safety instruc-


tions and the safety symbols with information in the text. 


 Hand out this manual to the user (tenant, proprietors, property management etc.) after completing 


assembly. 
Symbols in this manual 


This symbol is a danger warning in connection with risk of injury  


This symbol is a danger warning in connection with risk of injury from electricity  


Safety instructions 


Beware! Any assembly work to the ventilation device may only be carried out after disconnec-
ting all phases of supply currents! The ventilation device is fitted with protective insulation ac-
cording to Protection Class II, the protection connection is superfluous!  


Attention! The electric connection may only be made by authorised qualified electricians  
according to the local building codes.
Attention! This device may not be operated by children and persons (filter replacement/
cleaning) who are not able to operate the device safely due to their psychic, sensory or mental 
abilities or their inexperience or lack of knowledge. Children should be supervised to ensure 
that they do not play with the device. 


Technical specifications  


Device voltage:  12 VDC SELV 
Type of protection:  IP 22 
Volume flow:  10;15;20 CFM or (9CFM-15m³/h;18CFM-30m³/h,22CFM-38m³/h) 
Measuring sound pressure level  16,5 dB; 19,5 dB 
Sound level difference: 42 dB 


Disposal 


Dispose of the packaging correctly sorted. If you want to dispose of the device, abide by the 
current rules and regulations. The applicable municipal office will provide information. 
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40"


Dimensional diagrams (all dimensions in mm) 


Ventilation device 


Installation position 


Ductless e² ventilation devices with heat recovery can only function in pairs operating in opposite direct-
ion. Each fan operates 70 s (50s for e² short) in supply air operation, the other 70 s (50s for e² short) in 
exhaust air operation at the corresponding set flow rates. After which both air flows direction are changed. 
This assures that the total of the supplied ventilation volume is equal to the total exhausted volume.
If a pair of fans that in this balanced push-pull operation is installed in two different rooms of a dwelling, 
a sufficiently dimensioned interconnection (under cut door, etc) between the rooms should be installed
to allow unrestricted air movement between these spaces.  


Recommended minimum spacing when  
installing a pair of devices in a wall:  


Recommended minimum spacing when  
installing a pair of devices across a corner:  
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40"


55" 


40"


35          300 - 500                                      17 180 


1
8
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Dimensions in mm 
200 –300 


e² short : 


 Operating conditions  


Rated conditions: 5°F to +104°F (-15°C to +40°C) with relative humidity up to 65%. 
During heating period it is possible for very small amounts of condensate to form on grilles in such 
conditions arise. If these limitation of use are exceeded for extended periods of time, 
the device can be closed with the indoor cover. Do ensure IAQ is maintained in such cases.  







Shipping units 


Check the shipment for completeness and note any missing items are damages asap. 


Installation pipe (min 2x, max 4x)     Outside grille (min 2x, max 4x) 


Heat exchanger unit – Indoor cover
(min 2x, max 4x)  
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Heat exchange unit Indoor cover


Grey pipe  


Protection cover  
for construction use


Type 9/R 160 Order No.: 36 765  Type 1/WE 180 white              Order No.: 39 852 
 Type 1/GE 180 light grey        Order No.: 39 853 
Type 1/RE  180 red-brown      Order No.: 39 854  


 
e²: 
Installation pipe, exterior white grille, heat exchange unit, indoor cover and installation instructions are 


supplied as a complete set. 


 
e² short: 
Installation pipe, exterior white grille, heat exchanger unit, indoor cover and installation instructions are 
supplied as a complete set. 







   Other exterior grille finishes available.


Assembly – Installation pipes  


Make the wall openings for the as-
sembly pipes (e.g. by coring, core bit 
Ø 6.37"/162 mm). 
If necessary shorten the pipe to the 
desired installation length (e²: min. 
11.8"/300 mm; e²short: min.8"/200). 
Take care that the pipe extends on 
both sides for finsihes (sheetrock, 
plaster, siding (with finishes installed
flush with the pipe).
 


Insert the pipe and airseal it with 
ROFLEX gaskets, TESCON tapes
or other airtight solutions. 
 


Apply exterior finishes and water- 
proofing with ROLFEX/TESCON
tape combination or other construc-
tion type specific measures. 
 


 
 


Remove the construction protection 
lid outdoors. Insert and attach the   
exterior grille using the integrated 
claw fasteners (tighten screws).  
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① 


② 


➂  


Indoors  


Indoors  Outdoors  


Outdoors  


Plaster protective lid  


Tighten claw fasteners with screws 
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Assembly – electric installation and electric connection  


Safety instructions: 
 
Beware! Any assembly work to the ventilation device may only be carried out when all  
of supply current has been disconnected!  


Make sure that electrical circuits are turned off 
 
 


All controllers of this ventilation system should installed on a GFCI protected circuit 


Electric connection only by a licensed electrician 


The system is controled by Univer-
sal Control 5/UNI or Touch Air 
Comfort TAC (see seperate installa-
tion instructions).  
Select the location for the switch. 
Run the wiring (120V + 12V
cables to the device pairs).  
120V cable (12 or 14 ga.)  
12V to each fan  (3 x 18 ga. solid).  


Controller is wired and set per
diagram below. 
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⑤ 


➃  


Power cable  


Controller/Switch 
 


Device 1 


 


Feed/Exh


 
Device 2  


Exh./Feed 


horizontal  


vertical  Only notch pipes                                            


in one of these four areas                                     


Connector box  


 


0
 


Important! Set 
coding dail to the 
functions requested 
in accordance with 
the Table on p. 7. 
Selection other 
dail settings are 
not admissible and 
lead to malfunctions! 


Front view of switches


Universal 
control 


 


grey 
red 
black 


red 
blue 
purple 
red 
blue 
purple 


 


+ 12V 


- 


rt   bl   li            rt   bl   li 


Unit (e)1   Unit (e)2 
   From/To  To/From 


W1       W2
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Assembly – Assembly of the ventilation insert and the indoor room cover


Remove interior protection lid cover,
insert heat exchanger unit into 
the installation pipe, ensure there is 
a 7/8" on int of pipe. Motor/fan faces 
inside. 
The loop on fan unit can be used  
to pulled unit for maintenance.


Connect wiring to plug. Connect 
plug into socket and set them into 
the recess of the heat exchanger 
casing.  
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⑦ 


Fan


7/8" 


Cable  Fan cable  
red 


blue 


violet S1/S2 


- 


+ 


Plug-and-socket  
connector  


⑥ 


S1 - Device 1 
S2 - Device 2 


Insert indoor cover with filter 
casing, snap the indoor blind into 
place in open position (1/4" off wall)
 
If cover completely covered,
lift cover and rotated 180 degrees.
 
Installation is now complete.  
 


open 


closed 


⑧ 
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Assembly noise absorption set  


Can be used in a installation pipe 
length of 12" for e² and 
9" for e² short. Position 
noise absorption ring and noise 
absorption layer as shown. The 
noise absorption layer can be 
shortened if necessary. 


Noise absorption ring                    noise absorption layer  
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Germany 


LUNOS Lüftungstechnik        Tel.: 0 30 / 36 20 01 - 0 
GmbH für Raumluftsysteme       Fax: 0 30 / 36 20 01 - 89 
Wilhelmstr. 31        E-Mail: info@lunos.de 
13593 Berlin         Internet: http://www.lunos.de 


    Filter replacement date            Expected filter replacement                 Type of filter used 


Please note the filter replacement below: 


Filter replacement  


LED light will light when filter needs
servicing. To reset follow instruc-
tions on page 7. 


 


: 
Put the indoor closure off, extract 
the filter, insert new or cleaned 
filter (the filter cleaning could be 
done in for example a 
dishwasher),  put the indoor clo-
cover back on. 


 


Cleaning 


If necessary wipe the indoor cover and frame with a dry soft cloth. 
Filter replacement and cleaning may neither be carried out by children nor by persons who are not 
able to operate the device safely due to their psychic, sensory or mental abilities or their inexperi-
ence or lack of knowledge.  


Additional / replacement parts 


filter 


Indoor blind compl. 9/IBE        Order No.: 39 851  
Replacement filter G3, 9/FIB3R, pack of 3      Order No.: 37 214  
Noise absorption set 9/SW        Order No.: 39 850  
Wind pressure fuse 9/WDSE (for assembly pipe from 370 mm length)  Order No.: 39 860 
Acustic insulated frame 9/IBS       Order No.: 39 947 












IBHS CERTIFICATION
One of our key missions is to design an affordable home for 
middleclass families that will be resilient to natural disasters. The 
IBHS FORTIFIED construction standards are geared toward designing 
buildings in just this way.  The FORTIFIED standards define the natural 
perils for our site area to include floods, high winds, winter weather 
and wildfires. 







Before consulting the FORTIFIED checklists, the site and building location 
met all criteria. We decided early in the design process that The Montage 
should provide a safe and livable shelter during extreme weather 
conditions along with many other important dynamics. We designed 
The Montage with the seventh generation concept in mind. Therefore, 
providing a structure that is particularly resistant to current climate 
standards and conditions expected in the future. 


Flood hazards are defined as the first natural disaster that The Montage is 
susceptible to. The location of The Montage is identified by FEMA Flood 
Map as flood zone C, which is an area of minimal flooding. This allowed 
Montage Builder – Northern Forest to continue with plans to create a 
visitability home, which is accessible to people with physical impairments. 
We were able to keep this key element to our visitability goal by sloping 
the grade along with other landscape alterations. 


Wind hazards are the second natural risk factor for The Montage. The 
FORTIFIED for safer living standards are geared more for sites along the 
coast that are susceptible to hurricane winds. The projected location of The 
Montage is so far from hurricane hazards and within an area of relatively 
low wind speeds, FORTIFIED designed wind speed (FDWS) = 110 MPH. 
With that being said and keeping in mind the main goals of Montage 
Builders – Northern Forest, The Montage is already designed to withstand 
high wind speeds. All window and doors are Anderson A-series, which are 
both energy efficient and weather resistant. Additionally, the team decided 
to fully sheath The Montage with ½” OSB sheathing for raking strength. 
Also, Montage Builders – Northern Forest decided early that there would 
be four inch on center spacing and H-clips on the roof for maximum 
resistance to uplift. 


The third natural risk is winter weather. Due to existing and projected 
escalating winter weather conditions in the Syracuse area, Montage 
Builders – Northern Forest was sure to make The Montage very resilient to 
winter weather conditions. Starting with the strong moisture barrier on the 
roof, the team included all FORTIFIED winter weather requirements before 
consulting the checklist. Montage Builders – Northern Forest made sure to 
place the heat source in the basement that is within the conditioned space. 
Furthermore, all attic doors were treated as exterior doors and are properly 
sealed with gasketed weather strips. Also in the attic, all penetrations 
were properly sealed and insulated. FORTIFIED for safer living requires 
that all recessed lights be properly insulated, but the only recessed lights 
that were included in the design of The Montage are located in the ceiling 
of the first floor and therefore within the thermal envelope and do not 
require any insulation. Finally, all pipes are located within interior walls.  







The fourth and final natural risk determined for our site location is wildfire. 
The FORTIFIED for safer living wildfire checklist rates The Montage site 
location at moderate risk. All downspouts and gutters are aluminum, thus 
non-combustible. The Montage does not have any fireplaces or propane 
appliances; therefore we do not need to worry about the location of these 
hazardous materials. All mesh covers for the attic and sub-floor vents 
are non-combustible and corrosive-resistant to comply with FORTIFIED 
Wildfire requirement for moderate, high, and extreme wildfire levels. The 
driveway is designed to be twelve feet wide with a clearance of 13.5 feet to 
provide easy access for fire trucks. 


To view the relevant fortified checklist please refer to the supporting 
documentation folder.








 
Stone Central, LLC  


Quote 
 


Montage Builders – Northern Forest 
DOE Energy Home Challenge 
 
This quote is for Hanex. This is a solid surface material mostly composed of acrylic resins, 
natural materials, and dyes. We could draw from "Group A" which may include one called 
Timberland 
 
Kitchen: 
 
There is approximately 48 sq. ft. of counter in the kitchen: 
Bamboo is $37/sq ft.        $1776 
Edge: Eased                    No Charge 
Labor for Sink Cut            $250 
Double Bowl Sink            $150 
Two Radii - Island            $72 
 
Cost includes a templater to come to the home and measure, fabrication in our shop, and 
installation by our trained professionals. 
 
Kitchen Total: $2248 
 
 
Bathroom: 
 
We are proposing two vanities that were returned items. They come with the vanity bowl 
already installed in an integrated fashion. The cost for those will be $250 each but it will be 
necessary for the customer to install them at their own cost. 
 
 
Bathroom Total: $500                   
 
 
Grand Total $2748* 
 
Final bill is subject to field verification of measurements.  
 
 


 








LUNOS Lüftungstechnik GmbH


 


Ventilation systems


 
  


Germany, Berlin


 
 


 
 


  


 
 


 


User manual LUNOS e² - through wall HRV


 
Product information:


 
Lunos e² fans provide continuous heat recovery
ventilation without the need for duct work.
Operating and wired in groups of 2 or 4, these
through wall fans are installed directly in the
exterior walls. In operation: one fan exhausts,
while the other supplies. The ceramic regenerative
heat exchanger is charged when the unit exhausts,
while the incoming air absorbs the stored heat/cold
on its way in. The direction of air�ow is reversed
every 70 seconds and one pair of fans can give
any room, with an exterior wall, balanced ventilation
with �ltered fresh air.


 


  


  


Operation:


 
The fans are controlled by the supplied switch.
Fans should operate continously when space is occupied.
Interior cover can be rotated 180 degrees and closed when fans are o�.
 


 


Left (SI):  On (I) and O� (0) 
Right (SII): 30 (medium, 20CFM) and 15 (low, 10 CFM) 


 
Max �owrate over-ride:  
Switch SII back and forth within 3 seconds  
Fan will go into 25 CFM mode
To reset to normal �ow, switch to desired �owrate
(but wait more than 3 seconds when switching 
between 30/15)


 


Filter replacement/cleaning: 
The red LED warning light, in the switch will turn on 
when the �lter needs to be changed. 
Remove interior cover plate, remove �lter and replace 
with new or cleaned �lter.
Filters can be cleaned in dishwasher or by hand 
washing a few times.
To reset, �ip the S II switch back and forth three times 
within 3 seconds - the red LED will dim.  
(The unit need to be “on” - so SI switch in the “I” 
position.)  


Interior grille and cover can be cleaned with a damp soft cloth.
Ceramic core can be vacumed if needed, however lotusan e�ect makes
core self-cleaning.


  


Technical specs:  
Heat recovery rate per DIBt:  
Max. heat recovery rate: 
Ventilation �ow: 
Fan energy use:  
Sound attenuation:  
(from exterior noise - without extra damping material) 
Sound production fan:  


      
90,6% 
99,5% 
10, 20 and 25 CFM 
1,4 – 3,3 W 
42 dB 
    
16,5/19,5/23 dB  (max app. 0.2 zone)


Ceramic core  


High e�ciency fan 


Interior grille with replaceable
�lter  


Accesories:  


Filter, grilles and other
accesories are available
at fourseven�ve.com


 


 
 
Filter 9/FIB -3R, 3 Pack 
Filter class G3 (MERV 5) 
 


 
 
Pollen�lter 9/FIB-P, 3 Pack
Electrostatic 
 


Comp. to MERV 9-10 
 
Interior  grille available in. 
White, red or grey


Sound attenuation kit


Installation tube for thick
walls - 700mm - 27.5”


 
 


 


 
 


 


 
 


Phone 800 995 6329  
 


 
http://www.fourseven�ve.com 
eMail: info@fourseven�ve.com 


LED light under switch
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Plant Fax  (585) 624-9572    585Rev:1.41


SUPERIOR WALLS OF
UPSTATE NEW YORK, INC.


7574 EAST MAIN ROAD
LIMA, NY 14485


PH (585) 624-9390
 FAX (866) 607-4460


SALES QUOTE ONLY Job # JS
 Builder  Excavator  General Contractor Site Info


 Stick  Modular  Log/P&B


 Other (specify)
Name Owner DOE Challenge
Address Site Address
City State NY Zip City State Zip
Phone Fax County Onondaga Date 2/18/2014


Superior Walls of Upstate New York, Inc. (hereinafter "Superior") and Builder, General Contractor and/or Excavator (hereinafter "Builder"),
intending to be legally bound, mutually agree to the purchase and sale of the product(s) set forth below, for the consideration and upon the terms
and conditions set forth in this Contract. This is a quotation only and not an offer to sell.  No contract will be formed until a contract has
been executed in writing by a builder and accepted by an authorized Rep of Superior Walls at the home office.  This quotation is valid
for 30 days.
Description of Products


L.F. of 8'2" R-21.3 X-I Panel @ $69 = $ $0.00 SUB-TOTAL $ $13,366.00


136 L.F. of 9’0” R-21.3 X-I Panel @ $74 = $ $10,064.00 ADJUSTMENTS $ ($7,000.00)


L.F. of 10'0" R-12.5 X-I Panel @ $74 = $ $0.00 WALL TOTAL $ $6,366.00


L.F. of 4'0" R-10 Full Back Fill @ $37 = $ $0.00 SETUP $ $350.00


L.F. of 4’16”w/16”Notch R10 Full Filll $39 = $ $0.00 CRANE $ $950.00


L.F. of 4'8" w/8”Notch R10 Full Fill $38 = $ $0.00 FREIGHT $ $1,000.00


L.F. of 8'2" w/8”Notch R10 Full Fill $62 = $ $0.00 TOTAL $ $8,666.00
Standard Window Opening $60 = $ $0.00 LESS DEPOSIT $ $1,000.00


32"x20" Cast In Hopper Window STY3 $190 = $ $0.00 BALANCE DUE $ $7,666.00


Style 6 Pace Egress w/well  Assor $900 = $ $0.00


Standard  Door Opening Style 2 $90 = $ $0.00 NOTICE


BUILDER SHOULD READ AND BE FAMILIAR WITH ALL TERMS
AND CONDITIONS ON THE REVERSE SIDE BEFORE
EXECUTING THIS CONTRACT.


DELAYS caused by improper site preparation will be charged to
BUILDER at $200 per hour.


BUILDER is responsible for checking the wall system for problems
and must notify Superior of any problems prior to beginning
construction.  Builder must NOT build on the wall system until any
such problems have been corrected.


Builder acknowledges receiving Superior's manual entitled "Builder
Guideline Booklet".


INITIAL:__________________________


Special Size Openings $120 = $ $0.00


Garage Door (10' 12' 14' 16' Widths) $250 = $ $0.00


4 Corners @ $40 = $ $160.00


Elevation Changes @ $55 = $ $0.00


4 2' x 2' x 4.5" Pre-cast Column Pad $70 = $ $280.00


BILCO "C" Step and Wall Opening $1180 = $ $0.00


4 Beam Pockets $75 = $ $300.00


2 Sill Plate Bolt Packs $40 = $ $80.00


Sill Plate Lag Bolt Packs $40 = $ $0.00


Garage Sill Stud Bolt Packs $40 = $ $0.00


Knee Walls $55 = $ $0.00


Extra Wall Studs $25 = $ $0.00


Man Door Garage Cut Out $30 = $ $0.00


Garage Door Cut Out $50 = $ $0.00 Payment Terms:   25% DOWN BALANCE DUE AT SITE


Cast In Support Ledge $25 = $ $0.00 1. 25% deposit required with order.


Modular Sill Plate Straps w/ Nails $1.80 = $ $0.00 2. Balance due.    $7666


Slab to Wall Connectors $4.00 = $ $0.00 3. All amounts that have not been paid according to the terms set
1 Engineer Stamped Prints $350 = $ $350.00 forth in this Contract shall accrue interest at the rate of 1-1/2% per
1 Energy Sur-Charge $500 = $ $500.00 month (18% per year) on the unpaid balance until paid in full


136 TRUSS LEDGE $12 = $ $1,632.00


SUB-TOTAL = $ $13,366.00 INITIAL:


Builder Agrees: to provide clean level site, excavation and backfilling;
to provide minimum of 8" of 1/2" clean, crushed stone for footers, level within 1", base of footer below local frost line;
to locate and pin all corners of foundation;
to provide bracing as required in the Builder Guideline Booklet;


INITIAL


to meet all other responsibilities outlined in the Builder Guideline Booklet;
to pay all expenses for towing Superior's equipment in and out of job site;
to provide adequate access to site for Superior's vehicles and equipment.


NOTICE: Builder further agrees that the following Judgment Note is recordable and further that the provisions on the reverse side of this Contract
are incorporated herein by reference and are made a part hereof.INITIAL


For value received, upon completion of this Contract by Superior, the principal sum of the above balance, less any amounts credited there against, shall
be due and payable to the order of Superior, without setoff, and with interest as provided above.


IN WITNESS WHEREOF, the Builder has executed this Contract on the date first above written, and Superior has caused this instrument to be executed
by its duly authorized officer.


BUILDER: SUPERIOR WALLS OF UPSTATE NEW YORK, INC.


Signature: ____ By:
Name / Title Name / Title


Print: ________________________________________________ Date:


Date: _______________________________________________
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TERMS AND CONDITION                            INITIAL: _____________ Job #
1. Contract Terms


1.1  Acceptance By Superior.  This Contract is not binding upon SUPERIOR WALLS OF UPSTATE NEW YORK, INC. (hereinafter "Superior") until it has been accepted and signed by an authorized representative of
Superior.
1.2  Entire Agreement.  This Contract (including any plans, specifications and other documents expressly incorporated herein by reference) constitutes the entire agreement between Superior and Builder with respect to the
subject matter of this Contract, and supersedes all prior discussions, negotiations or agreements between Superior and Builder.  No verbal representations, advertisements, brochures, estimates, letters or other documents
(other than documents expressly incorporated herein by reference) constitute a part of this Contract.  Any provisions proposed by Builder in a proposal, purchase order, acceptance, acknowledgement, transmittal, or
otherwise which are different from, conflict with, or add to, the provisions of this Contract, are hereby objected to and rejected by Superior.
1.3  Amendment.  This Contract (including, but not limited to, the specified delivery date) may not be amended or modified except by a writing signed by Builder and an authorized representative of Superior.


2. Purchase and Sale of Wall System.  Subject to all the terms and conditions of this Contract, the Builder agrees to buy, and Superior agrees to sell, a Superior Wall System® (hereinafter called the "Walls") as designated on
the reverse side of the Contract and the plans, if any, attached hereto.  Unless otherwise specified in this Contract, Superior shall also install the Walls at the construction site prepared by the Builder.


3. Purchase Price; Taxes.  Builder agrees that the purchase price for the Walls includes:  (1) the amount(s) set forth on the reverse side of this Contract; plus (2) any applicable charges for additional materials ordered by Builder;
plus (3) any charges due under the terms of this Contract.  Builder also agrees to pay any applicable sales, use and/or excise taxes which may be due with respect to the sale of the Walls.


4. Payment. Builder shall make a down payment on the Walls upon the execution of this Contract, as specified on the reverse side of this Contract.  Unless otherwise specified by Superior in writing, Builder shall pay Superior
the full amount of the purchase price and any applicable taxes no later than the date of delivery of the Walls.  Payment shall be made by certified check or in such other manner as is acceptable to Superior.


5. Sale of Walls Only; Ownership of Manual.  Builder acknowledges that Builder is purchasing only the Walls and associated materials under this Contract.  Builder acknowledges and agrees that the following shall remain the
property of Superior:  (1) all materials shipped by mistake or in excess of the Contract amounts; (2) all road carriers; and (3) all plans, specifications, and manuals (including Superior's "Builder Guideline Booklet" (hereinafter
called "Manual")), or other documents created by Superior.  All such items shall be returned to Superior by Builder upon Superior's request.  Builder agrees that it shall not reproduce or allow the Manual to be reproduced.
The Manual is hereby incorporated by reference in this contract.


6  Delivery.
6.1  Delivery Date.  Superior shall deliver and (if applicable) install the Walls on the delivery date specified by Superior in writing: Provided, however, that Superior shall not be responsible for delays caused by interruptions
in transportation facilities, fire, floods, acts of God, explosions, riots, war, material shortages, strikes or other occurrences beyond Superior's control.
6.2  Delay by Builder.  When the Walls have been loaded and held ready for delivery at the factory, and the delivery date is moved back by Builder, $300.00 per load will be charged to Builder for loading and unloading of
the Walls.  In the event that the Builder cancels or delays delivery of the Walls and the Walls have already been scheduled for installation, the Builder will be responsible for any and all charges incurred by Superior from the
haulers, erection crew, and/or crane company.


7. Matters Relating to Acceptance.
7.1  Inspection By Builder.  Builder shall inspect the Walls both upon delivery and, if Superior provides installation, upon installation.  Builder shall promptly notify Superior of any defect or non-conformity in the Walls and/or
their installation prior to building on the Walls, and Builder shall not build upon the Walls until any such defects or non-conformities are repaired.  If Builder builds upon the Walls and the Walls or their installation contain a
defect or non-conformity which would have been revealed upon a reasonable inspection by Builder, Superior shall not be responsible for any costs of repair or replacement of the defect or non-conformity which are in
excess of those costs which would have been incurred by Superior had the Builder complied with the requirements of this Section 7.1.  Builder shall be solely responsible for any and all claims, losses, damages and costs of
defense (including, but not limited to, reasonable attorney's fees) arising out of, or relating to, Builder's failure to comply with the requirements of this Section 7.1.  Builder shall indemnify, defend and hold harmless Superior,
its officers, employees, shareholders, directors, owners, agents and representatives (collectively, hereinafter the "Superior Indemnitees") from and against any and all such claims, losses, damages and costs of defense.
7.2  Acceptance; Title; Risk of Loss.  Unless Builder shall have given Superior a written notice of rejection of the Walls prior to the building upon walls and within five business days after the latter of delivery or installation (if
installed by Superior), the Walls (including their installation, if applicable) shall be deemed to have been accepted by Builder as provided in this Section 7.2.  Acceptance of the Walls and transfer of risk of loss to Builder
shall be deemed to occur when installation of the Walls is substantially completed.  Where installation is not provided by Superior, acceptance of the Walls and transfer of risk of loss to Builder shall be deemed to occur
upon delivery.  Title to the Walls shall pass to Builder upon acceptance.
7.3  Security Interest.  Builder hereby grants to Superior a security interest in the Walls under the Uniform Commercial Code, until all monies due Superior have been paid in full.  Until the Walls have been fully paid for, it is
agreed that they shall at all times remain personal property and not become real estate. Builder further agrees that the Walls shall not be built upon or occupied as part of a structure unless and until Superior has been paid
all monies due to Superior under this Contract.


8. Specifications and Materials.  The specifications for the Walls consist of the specifications listed on this Contract and those contained in the Manual as of the date of this Contract, which specifications are hereby incorporated
by reference.  Superior reserves the right to substitute materials of an equal or superior quality or value, without notice.


9. Warranties.
9.1  Limited Warranty.  Superior warrants that the Walls and any associated materials being sold therewith shall be free from defects in materials and workmanship and will prevent sidewall groundwater penetration for a
period of fifteen (15) years from the date of delivery.  Warranty does not apply to rainwater or normal hairline cracks from shrinkage.  Failure of Builder to follow the procedures set forth in this Contract and the Manual will
void the warranty.
9.2  No Other Warranties.  Superior makes no representations or warranties other than the limited warranty set forth in Section 9.1, above.  Superior makes no warranty with regard to any component product included in the
sale of the Walls which carries its own manufacturer's warranty, it being the agreement and understanding of the Builder and Superior that Builder shall look solely to such manufacturer(s) in the event of a defect in such
component product(s). THE WARRANTY SET FORTH IN SECTION 9.1, ABOVE, IS THE SOLE WARRANTY GIVEN BY SUPERIOR, AND IS IN LIEU OF ANY OTHER WARRANTY, EITHER EXPRESSED OR
IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR ANY WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, BOTH OF WHICH WARRANTIES ARE SPECIFICALLY DISCLAIMED.
9.3  Limitation of Remedies for Breach of Warranty.  Builder agrees that, in the event of a breach of the warranty set forth in Section 9.1, above, Superior's sole responsibility shall be to repair the defects in question or to
replace the defective components in question, at Superior's option.  Such remedy shall be Builder's sole and exclusive remedy in the event of a breach of warranty by Superior.


10. Limitations of Damages.
10.1  Exclusion of Certain Damages.  In no event shall Superior be liable for any claims for loss of use, property damage, or any consequential, incidental or punitive damages with respect to any matter arising out of or
related to this Contract, or the breach thereof by Superior, regardless of whether such claim for damages arises in contract, tort, strict liability, statutory liability or otherwise.  For purposes of this Section 10.1, consequential
damages include, but are not limited to:  (1) Builder's lost profits; (2) loss of use of capital by Builder; and (3) all claims of any nature by Builder's customers against Builder and/or Superior.
10.2  Limitation on Amount of Damages.  Notwithstanding any other provision of this Contract, the total liability, in the aggregate, of Superior and Superior's officers, directors, shareholders, employees, representatives and
agents to Builder or anyone claiming by, through, or under Builder for any and all claims, losses, costs, or damages whatsoever arising out of or related to this Contract, or the breach thereof by Superior, shall not exceed
the total consideration received by Superior from Builder under this Contract.  The foregoing limitation shall apply regardless of whether the claim in question arises in contract, tort, strict liability, statutory liability or
otherwise.


11. Termination for Default.
11.1  Insolvency; Failure to Pay.  Superior may terminate this contract if Builder:  (1) becomes insolvent; (2) is unable to meet its obligations as they mature or admits such inability in writing; (3) enters bankruptcy or has a
receiver or trustee appointed for it; or (4) fails to timely make payments due under this Contract. In the event of such termination, Superior shall have all such rights and remedies as may be available at law or in equity.
11.2  Delay in Delivery in Excess of Ten Days.  Where the Builder delays delivery for greater than ten (10) days, Superior may, in its discretion, declare Builder to be in default and terminate this Contract.  In such case,
Superior may retain the down payment on account of damages, notify the Builder of the breach of Contract and the amount of losses incurred by Superior as a result of the breach.  Such losses shall include (but are not
limited to) demurrage charges from the end of the ten day period until the Walls are resold, the difference in the resale price received and the original price and the costs of sale including commissions and other costs and
expenses incurred in the resale, all of which Builder agrees to pay to Superior as damages.


12. Matters Relating to Installation.
12.1  Obligations of Superior.  Superior’s sole responsibility to Builder is:  (1) to construct the Walls; (2) to deliver the Walls as described in this Contract to Builder’s site; (3) to lift the Walls from the road carrier; and (4) if
applicable, to set up, assemble or complete the installation of the Walls at Builder’s site. Superior has no responsibility to perform any excavation or to install footers, support materials, drainage or utilities of any kind.
12.2  Obligations of Builder.


12.2.1  Site Preparation.  Builder agrees to prepare the site in accordance with the Manual.  Builder will make such preparations and take such precautions as are necessary to prepare the site for the safe delivery of
the Walls.  Builder further acknowledges and agrees that:  (1) Builder shall follow the Manual in all respects; (2) Builder has the responsibility for any and all excavation and material placement necessary to allow for
the erection of the Walls; (3) Builder has the responsibility for installing the stone footer below the local frost line and keeping the footer system from freezing; (4) Superior is not responsible for disturbed soil beneath
the stone foundation, and any excessive excavation or voids created by the removal of rocks, stumps, or similar items must be filled by Builder with stone; (5) necessary backfilling must be performed in accordance
with the Manual, and in no case shall backfilling be accomplished with soil; (6) Builder shall provide adequate access to the site for Superior's vehicles and equipment and shall pay all expenses for towing Superior's
equipment in and out of job site and (7) during erection of the Walls, Builder shall clear the area of persons and property so that no one is under a wall held by a crane or in danger areas in the event that a crane or
wall tips over.
12.2.2  Soil Conditions.  Builder agrees to assume full responsibility for soil conditions, excavation, material placement and site preparation as more particularly described in the Disclosure of Soil Conditions signed
concurrently herewith, which disclosure is hereby incorporated by reference.  Builder represents to Superior that the soil conditions at the site described on this Contract meet or exceed the requirements stated in the
Manual.  Builder understands that if the soil conditions do not meet the minimum conditions described in the Manual, the installation may fail causing damage to persons or property.
12.2.3  Construction.  For any attachment or product to be completed or installed by Builder, whether supplied by Superior or another, Builder agrees to construct or install the same in a safe and workmanlike
manner.  For weight bearing purposes, Builder agrees that a 10” plate shall be placed along the top of the Walls.
12.2.4  Indemnification.  Builder agrees to indemnify, defend, and hold harmless the Superior Indemnitees from and against any and all claims, losses, damages and costs of defense (including, but not limited to,
reasonable attorney's fees) which arise out of, or relate to, in whole or in part, Builder's failure to comply with the Manual and/or the breach of Builder's obligations under Sections 12.2.1, 12.2.2., and 12.2.3, above.
12.2.5  Reimbursement for Installation Crew Expenses.  In the event that Superior is unable to install the Walls on the delivery date due to Builder's failure to prepare the site properly as required by the Manual and
this Section 12.2, Builder will reimburse Superior for any and all expenses incurred for the installation crew, delivery trucks and cranes.  Such obligation is in addition to, and not in lieu of, the remedy specified in
Section 12.2.4, above, or any other remedy which Superior may have at law or in equity.


13. Other Provisions.
13.1  Arbitration.  All claims and disputes related to this Contract shall be settled by arbitration in accordance with the rules of the American Arbitration Association for construction disputes. Claims must be filed within one
year after the claim has accrued, or shall otherwise be barred.  The arbitration hearing shall be held in Rochester, NY. The determination of the arbitrator shall be final and binding upon the parties.  Judgment on the award
of the arbitrator may be entered in any court of competent jurisdiction.
13.2  Governing Law.  This Contract shall be construed in accordance with the laws of the State of New York, without reference to any applicable principles of conflicts of law which would direct the application of the laws of
another jurisdiction.
13.3  No Waiver.  The waiver of any right or default in any one instance shall not be deemed to be a waiver of any future right to enforce this Contract.
13.4  No Third Party Beneficiary; No Assignment.  The covenants, obligations, agreements, warranties and representations of Superior under this contract have been made and/or undertaken by Superior solely for the
benefit of Builder, and for no other entity or person  (including, but not limited to, customers of Builder), whether known or unknown.  This Contract may not be assigned by Builder without the written consent of Superior.


13.5  Severability.  If any provision of this contract is held to be invalid or unenforceable for any reason, the remaining provisions shall remain in full force and effect as if this Contract had been executed without the invalid
provision.  The affected provision shall be deemed modified so that it may be given effect to the fullest extent permitted by law.
13.6  Engineer's Stamp.  If local building codes or officials require that Superior's plans are sealed by a registered state engineer, Builder will be charged for same at the rate of $500.00 per print.
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Decentralized ventilation system with built-in regenerative 


heat recovery core  
  


Dimensions 


Diameter unit 5-7/8” – 150mm 


Exterior diameter tube 6-3/8” – 163mm 


Minimum wall thickness 12” – 300 mm 


Installation tube (can be cut) 


 


12’ to 19.5” - 300 to 500 mm 


Optional 27”-700mm tube  


Inside cover 7-1/16” x 7-1/16” – 180 x 180 mm 


Outside grill diameter 7-1/16” – 180 


 


Operating and wired in groups of 2 or 4, these fans provide continuous ventilation without the need for 


ductwork - installed directly in the exterior wall. The regenerative core is charged every 70 seconds, after 


which the fan reverses and the incoming air absorbs the stored heat on its way in. 


 


Technical Specs 


Heat recovery efficiency (DiBT) 90.6% 


Humidity recovery 20-30% 


Flow rates 


(see also install. Manual)  


17/25/34 m³/hr or 15/30/38 m³/hr 


10/15/20 CFM or 9/18/22 CFM 


Operating sound levels 


 


16.5 dB at 15 m³/hr (9CFM) 


19dB at 30 m³/hr (18CFM) 


26dB at 38 m³/hr (22CFM) 


Power consumption 


Fan <0.1amp 


1.4 W (17 m³/hr)  


2.8 W (34 m³/hr 


Fan efficiency- ventilation eff. 0.09 Wh/m³ - 0.41 Wh/m3 


Filter G3 or Pollen (F5) 
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Basic fans assembly includes: 
Ceramic regenerative heat exchange core 
EPP- insulation rings 
12V – reversing fan, with G3 Filter 
Switch for up to four e²’s,  
a 110V-12V electronic transformer 
Installation Tube 
White Interior cover 
White Exterior grill, with insect screen 
 
Accessories: 
Exterior noise attenuator 9/SW 
Washable replacement filters (3 pack), G3 9/FIB-3R 
Pollenfilter F5 (3 pack) – 9/FIB-P  
Grey and red-brown exterior grills (1/GE180 and 1/RE180) 
Touch screen controls 
 
see www.lunos.de for more info 
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D O E Challenge
Malfitano Site Bid


Material Labor
Strip topsoil and stockpile onsite $0.00 $400.00
Excavation for the house only (spoil excess offsite) $0.00 $4,000.00
Basement drainage piped to sump $150.00 $150.00
Radon vent (through slab only) $100.00 $150.00
Backfill house only(select granular material) $1,200.00 $750.00
Excavation and backfill water and sanitary service $500.00 $900.00
Rough grade site $0.00 $400.00
Excavation for garage only (spoil excess offsite) $0.00 $1,400.00
Backfill garage(select granular material) $750.00 $350.00


TOTALS: $2,700.00 $8,500.00
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  QUOTE 
 


Thermal Foams/Syracuse, Inc. 
6173 South Bay Road  PO Box 1981 
Cicero, New York  13039 
315-699-8734  315-699-4969 Fax 
keith@thermalfoams.com 
www.thermalfoams.com 
 


DATE: MARCH 29, 2014 
 
 
 


EXPIRATION DATE:  
MARCH 31, 2014 
 
 
 
 


        
         
         
         
        JOB NAME: MONTAGE BUILDERS –NORTHERN FOREST  
        LOCATION: SYRACUSE NY 
QUOTED TO:  PETER LACONGO 


 
 


 
SALESPERSON JOB PAYMENT TERMS F.O.B. 


           Keith Ross Montage Builders 
Northern Forest                         


 
QUANTITY DESCRIPTION UNIT PRICE EXTENDED 


1092 SF 4" x 4’ x 8’ Type IX 2.0# EPS  $1.52/SF $1,659.84 
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Specification Submittal Data / Panasonic Ventilation Fan


Description


Ventilating fan shall be Low Noise ceiling mount 


type rated for continuous run. Fan shall be 


ENERGY STAR® rated and certified by the 


Home Ventilating Institute (HVI). Evaluated by 


Underwriters Laboratories and conform to both 


UL and cUL safety standards.


Motor/Blower:


technology, currently more energy efficient than 


the minimum ENERGY STAR requirements, 


rated for continuous run.


control.


motor.


Housing:


positioning.


Grille:


springs.


Warranty:


purchase.


Architectural Specifications:


Ventilation fan shall be of the ceiling mount, 


ENERGY STAR rated type, with variable speed 


timer and activated by a switch, with no less than 


pressure in inches water gauge (w.g.) with no 


engineered to run continuously. Power rating shall 


DC Motor Technology:


automatically increased to ensure that the 


the fan to perform as rated. 


FV-08VKS3


For complete Installation Instructions visit www.panasonic.com/building


Model Quantity Comments Project:


VF11081SS-08VKS3


FV-08VKS3


4" or 6" duct


4" Duct


6" Duct


Performance Curve


WhisperGreen 4" or 6" Duct (Standard)


Static Pressure in inches w.g. 0.1 0.25 0.1 0.25 0.1 0.25 0.1 0.25 0.1 0.25 0.1 0.25


Air Volume (CFM) 80 79 70 75 60 59 50 54 40 39 30 32


Noise (sones) <0.3 0.4 <0.3 0.4 <0.3 0.3 <0.3 0.3 <0.3 <0.3 <0.3 <0.3


Power Consumption (watts) 7.0 11.0 5.4 10.1 5.0 8.7 4.3 7.5 3.7 6.6 3.2 5.8


Energy Efficiency (CFM/Watt) 12.1 7.6 13.3 7.7 13.6 7.7 12.4 7.7 12.8 7.1 11.4 6.7


Speed (RPM) 832 1130 791 1125 773 1106 749 1101 740 1093 745 1087


Current (amps) 0.02 0.01 0.03 0.01 0.05 0.01 0.05 0.02 0.05 0.03 0.06 0.04


Power Rating (V/Hz) 120/60


ENERGY STAR® Yes


Panasonic Home and Environment Company


Division of Panasonic Corporation of North America


One Panasonic Way / Secaucus, NJ 07094


www.panasonic.com/building








LANDSCAPING
Sustainable building pursuits lack sustenance without an equally 
eloquent and thought-out landscape. A sculpted whole-systems 
landscape will address storm water mitigation, create favorable 
microclimates, provide wildlife habitats, produce food, improve the 
air quality and sequester CO2, and last but not least, improve public 
health and the quality of life. We began by using the iTree tool (found 
at www.itreetool.org) to create a baseline for the existing ecological 
functions of our site. Once these were established, we looked to see 
how we could improve upon these functions. We again used the iTree 
tool and overlaid our design components onto the site and worked 
the landscape until we achieved a final product that was functioning 
at a productive and efficient rate.







EROSION CONTROL (FIGURE 1)


The erosion control plan for the construction phase of the project has many 
standard features such as a single layer silt fence, a catch basin, and a fifty 
foot long track mat to keep the road way clean. In order to protect the tree 
on the Northeastern corner of the property, a temporary fence will be placed 
at the drip line of the tree. We are removing the existing ash trees along the 
South side of the site because they are becoming a hazard for nearby homes 
and also as a preventative measure against the spread of the Emerald Ash 
Borer. Usable lumber will be sold and all other scrap from the trees will be 
chipped and used as mulch to cover the stockpiled topsoil on site.  Once 
the ash trees are removed, the space will be allotted for a resource recovery 
sorting station during the construction phase.


Figure 1: Erosion Control







LAYOUT PLAN (FIGURE 2)


The abiotic factors in the layout plan include a gravel termite barrier, a 
concrete-grass paved driveway, and a composting station. The termite 
gravel barrier is discussed in section D Envelope Durability. The grass-paver 
driveway (Figure 3) is a permeable surface that reduces runoff and has a high 
albedo rating, helping to reduce the urban heat island effect. A composting 
station was located at the rear of the garage in order to reduce the amount 
of waste leaving the site and to provide good soil for the vegetable garden.


Figure 3: Grass-Paver Driveway


Figure 2: Layout Plan







PLANT MATERIAL


All the plants in the landscape are native and/or drought tolerant (Figure 
4). A notable attribute of the landscape is its food production by the service 
berry that produces food for both humans and birds. We also included a 
mass planting of Orange Butterfly Weed, which is a food source for Monarch 
butterflies. This plant is considered a vulnerable species in NY. The lawn is a 
“No Mow” turf grass that tops out at approximately six inches and requires 
no irrigation (Figure 5). If the homeowner chooses to mow the lawn on a 
regular basis, this seed mix will function as a traditional lawn does.


COMMON NAME SCIENTIFIC NAME 


EASTERN WHITE PINE PINUS STROBUS 


IRONWOOD CARPINUS 
CAROLINIANA 


FLOWERING 
DOGWOOD CORNUS FLORIDA 


BOXWOOD BUXUS spp. 


SERVICEBERRY AMELANCHIER spp. 


ORANGE 
BUTTERFLYWEED 


ASCLEPIAS 
TUBEROSA 


NORTHERN SEA OATS CHASMANTHIUM 
LATIFOLIUM 


COMMON WITCH 
HAZEL 


VIRGINIANA 
HAMMEMELIS 


Figure 4: Plants in Landscape


Figure 5: “No Mow” turf grass







ENERGY CONSUMPTION


There is a row of evergreens along the North side of the property which 
functions as a traditional windbreak. There is also a deciduous tree planting 
along the South side of the house (Figure 2). The deciduous planting was 
chosen specifically to be ironwood trees for two reasons. The first reason is 
for their deciduous characteristics. There is a solar thermal system located 
on the South facade of the house and the shading provided by these trees 
in the summer prevent this system from over functioning in direct summer 
sunlight. In the winter, these trees drop their leaves, allowing maximum 
solar exposure to the solar thermal system allowing for productive, efficient 
functionality year round. The second reason Ironwood trees were chosen 
was because they top out at approx. twenty feet tall. This allows them to 
grow naturally without ever shading the photovoltaic system located on 
the South roof of the house. These two plantings, the evergreen windbreak, 
and the Ironwood tree planting combine to save the homeowner over 
91,000 kilowatt-hours of electricity and reduce heating cost by almost 
13,000 therms over the expected 100 year life span of the landscape. A few 
other benchmark functions of the landscape over its lifetime include the 
mitigation of over 1.3 million gallons of storm water and the sequestration 
and avoided production of over 88,000 lbs of CO2 which is the equivalent 
to removing eight cars from the road. All of the ecological functions of the 
landscape when quantified into a dollar amount total over $50,000.


Figure 2: Layout Plan







RAIN WATER CATCHMENT (FIGURE 6)


There are two artificial components to our storm water management 
system. The first is two 50 gallon recycled whiskey rain barrels that are 
located behind the garage and will be used to irrigate the vegetable garden. 
The second is a 500 gallon cistern that is buried under the driveway in close 
proximity to the house that will collect rain water from the house roof and 
discharge from the sump pump. The initial purpose of the cistern will be to 
decrease peak flow coming from the property and will be emptied into one 
of our infiltration basins between storm events. The homeowner can choose 
to upgrade the cistern system to tie it back into the house for future grey 
water use.


Figure 6: Rain Water Catchment







STORM WATER MANAGEMENT (FIGURE 7)


We are managing the storm water on the site through three infiltration 
basins. These basins are designed to have a very low visual impact and an 
average depth of only six inches. Two of the basins are part of the lawn as 
inconspicuous depressions and the third is tucked away in a planting bed. 
These three basins can handle all of the 1,317 gallons of storm water runoff 
from average 90% storms.


Figure 7: Storm Water Management


SAVE THE RAIN (FIGURE 8)


By volunteering a small portion of our site between the road and the







sidewalk to handle storm water from the road, we qualified for a $50,000 
grant from the Save the Rain program here in Syracuse. We designed this 
area as a combination compacted gravel basin and a ponding depression 
system. The total capacity of the system is 10,400 gallons. To put this into 
perspective, that equates to the amount of runoff of 610 linear feet of a 
standard thirty foot wide road. The plant material in this basin is native 
and salt tolerant to survive the salting of the roads during our long upstate 
winters. Also, the plantings are of short stature as to not interfere with the 
utility wires overhead.


Figure 8: Save the Rain
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IBHS Fortified...for safer living®  


Self-Assessment Checklist for Mandatory Requirements 
Flood Hazard 


Thank you for your interest in the Fortified program. You must complete this checklist before a project 
application can be released to you. Your goal is to understand the requirements of the program and 


assess your readiness to seek a Fortified designation. 


Date:__________________________________________ 


Last Name:____________________________________________ 


First Name:_____________________________________________ 


Business Name:________________________________________ 
Email Address:_________________________________________ 


Business Phone:________________________________________ 


Project Address:________________________________________ 
City:________________________________ 


State:___________________________ 


Zip:___________________________ 
 
I am a:    


 


Fortified Project Manager  


Builder        


Designer     


Homeowner  


Manufacturer  


General Contractor  


Other:__________________________________________ 


 
Instructions: 


 
1. First, read the Fortified Builder’s Guide---do not assume you understand this program without reading the 


Guide. 
 


2. Answer ALL questions.   
 


3. Return this completed checklist via email to FB@IBHS.ORG. Fortified staff will review your answers 
to determine if an application can be released to you. 


 
 


I have read the above instructions:  



mailto:FB@IBHS.ORG
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1. Identify flood zone for the site. Basic flood zones classified by the National Flood Insurance Program 


(NFIP) under FEMA include (select one): 


V-Zone - Area along coasts that have a 1% or greater annual chance of flooding from storm surge 
and waves greater than 3 feet in height, as well as being subject to significant wind forces.  
 


Coastal A-Zone - The portion of the Special Flood Hazard Area (SFHA) landward of a V-Zone or 
landward of an open coast without mapped V-Zones.  
 


A-Zone - Areas not listed as V-Zones but identified on Flood Insurance Rate Map (FIRM) as being 
subject to inundation during a 100-year flood.  
 


All Other Zones - Areas with designation not listed above. If true, skip to “Recommendations For 
All Other Zones” and answer questions 16, 17 and 18. 
 
NOTE: A certified survey of the property is likely to contain this information. Local building 
departments, your insurance agent, and the FEMA website are also good sources to determine the 
flood zones. 
 


2. To specifically meet Fortified flood criteria, the design will be prepared and sealed by a Registered 
Engineer: YES  


If NO---project CANNOT meet Fortified requirements. 


3. The design referenced above will be provided to IBHS: YES  


4. Certified shop drawings and related engineering documents for components and their connections to 
superstructure (e.g.: piles, structural systems, wall panel products, or other pre-engineered and pre-
manufactured building components) of the building will be reviewed/approved by the Professional of 
Record (Architect or Engineer licensed in the state of the site) and provided to IBHS: YES  
 


5. An authorized inspector will verify that all mandatory design items have been correctly installed in the 
project during construction; inspection reports and photos will be provided to IBHS: YES  
    


6. Fortified Design Flood Elevation (FDFE) of the structure must be at least Base Flood Elevation 
(BFE) + 3 feet.   


Site BFE =_____feet.   +3 =_____= FDFE.   NOTE: This is the final design elevation for the Fortified 
program and is above FEMA/NFIP requirements. 


Project will be planned according to FDFE: YES     


7. For properties located in Special Flood Hazard Area (V-Zone, Coastal A-Zone, & A-Zone), the FEMA 
Elevation Certificate will require the following information to be certified and signed by the 
surveyor/engineer/architect: 


9 Elevations of certain floors in the building  
9 Lowest elevation of utility equipment/machinery  
9 Floor slab elevation for attached garage  
9 Adjacent grade elevations  
9 Permanent opening (flood vent) information 


      You will obtain ALL this information: YES     
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V-Zone and Coastal A-Zone---Mandatory Requirements 
 


8. Open foundation system will support elevated structures: YES  
 


9. Structure will be elevated above FDFE and supported by horizontal beams resting on vertical 
columns/piles: YES  
 


10. The bottom of lowest horizontal beam members supporting the structure and the elevation of utility 
equipment/machinery will be set at or above FDFE: YES  
 


11. Vertical columns and/or open foundation systems may be subjected to all natural hazard loads listed 
below simultaneously and must be designed by a licensed and qualified engineer to withstand these 
structural loads as listed below. 


9 Wind loads 
9 Flood loads (include hydrostatic and/or hydrodynamic)  
9 Breaking wave loads 
9 Debris Impact Loads 


NOTE: wall enclosures and/or breakaway decks below FDFE elevation, between vertical columns 
and/or open foundation support systems, are not recommended by FEMA/NFIP or IBHS. 


NOTE: The effect of scour and erosion must also be considered in the design. 


Project will be designed accordingly: YES  


12. If wall enclosures and/or breakaway decks are presented, enclosures must meet specific 
requirements and must be designed and certified by a licensed engineer to breakaway during a storm 
surge condition---without producing debris damage to the structure or adjacent structures. 


      NOTE: breakaway enclosures require stronger structural systems for support. 


Project will be designed accordingly: YES  
 


A-Zone---Mandatory Requirement 
 


13. The finished floor elevation of the lowest habitable floor and utility equipment/machinery will be at or 
above FDFE: YES  
 


14. The lowest finish floor of the residence must be above the FDFE.  The floor may be supported by an 
open type foundation, be supported by a stem wall with flood relief openings, or on a stem wall which 
retains soil backfill.  Project will be designed accordingly: YES  
 


15. All foundation and lower support systems prone to flood will be subject to soil pressure, wind and 
flood forces simultaneously, which requires a stronger support structure compared to one located in 
non-flood hazard areas. Project will be designed accordingly: YES  


 
Recommendations For All Other Zones 


 
NOTE: Flood hazards exist no matter where you live, but especially if you live in a low-lying area, on 
flat land, near water or downstream from a dam. Even very small streams, gullies, creeks, culverts, 
dry streambeds, or low-lying ground that appears harmless in dry weather can flood. Every state is at 
risk from this hazard (as noted by FEMA---Flood Hazard website). 
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16. Flood hazard requirement must be verified with local authorities and insurance agents. IBHS 
recommends the finished floor and utility equipment/machinery elevation to be at least 1 foot above 
local requirements or the crown of highest surrounding roadways---whichever is higher. Project will be 
designed accordingly: YES  


 
 


General Mandatory Requirement 
 


17. Flood Zones V, Coastal A, and A as well as areas likely to have expansive, compressible, shifting or 
otherwise unknown soil characteristics require a geotechnical report to determine the soil's 
characteristics at a particular location. A geotechnical report will be provided: YES  N/A  
 


Additional 


18. The Fortified program for hurricane/high wind and flood requires the building to be designed for the 
following code-plus criteria: 


9 Wind speed of ASCE 7 plus 20 mph.  
9 Elevate structure at least 3 feet above BFE. 
9 Open foundation in Coastal-A Flood Zones. 
9 Pile supported foundations / pile supported structures in V and Coastal-A Flood Zones. 


NOTE: even if you are not meeting the Fortified standards, FEMA/NFIP and local building codes 
require the engineer to design for the effects of wind, wave, and flood loads acting simultaneously on 
the structure in all flood zones, and that some local flood ordinances may extend the requirements 
beyond criteria established in Fortified standards.  


Project will be designed accordingly: YES  


END OF CHECKLIST 





		All Other Zones - Areas with designation not listed above. If true, skip to “Recommendations For All Other Zones” and answer questions 16, 17 and 18.

		V-Zone and Coastal A-Zone---Mandatory Requirements

		Project will be designed accordingly: YES

		A-Zone---Mandatory Requirement

		All foundation and lower support systems prone to flood will be subject to soil pressure, wind and flood forces simultaneously, which requires a stronger support structure compared to one located in non-flood hazard areas. Project will be designed acc...

		Recommendations For All Other Zones

		Flood hazard requirement must be verified with local authorities and insurance agents. IBHS recommends the finished floor and utility equipment/machinery elevation to be at least 1 foot above local requirements or the crown of highest surrounding road...

		General Mandatory Requirement



		Date: 

		Last Name: 

		First Name: 

		Business Name: 

		Email Address: 

		Business Phone: 

		Project Address: 

		City: 

		State: 

		Zip: 

		Fortified Project Manager: 

		Builder: 

		Designer: 

		Homeowner: 

		Manufacturer: 

		General Contractor: 

		Other: 

		undefined: 

		I have read the above instructions: On

		VZone Area along coasts that have a 1 or greater annual chance of flooding from storm surge: 

		Coastal AZone The portion of the Special Flood Hazard Area SFHA landward of a VZone or: 

		AZone Areas not listed as VZones but identified on Flood Insurance Rate Map FIRM as being: 

		All Other Zones Areas with designation not listed above If true skip to Recommendations For: On

		Engineer YES: 

		The design referenced above will be provided to IBHS YES: 

		Record Architect or Engineer licensed in the state of the site and provided to IBHS YES: 

		project during construction inspection reports and photos will be provided to IBHS YES: 

		Site BFE: 

		Project will be planned according to FDFE YES: 

		You will obtain ALL this information YES: 

		Open foundation system will support elevated structures YES: 

		columnspiles YES: 

		equipmentmachinery will be set at or above FDFE YES: 

		Project will be designed accordingly YES: 

		Project will be designed accordingly YES_2: 

		above FDFE YES: 

		retains soil backfill Project will be designed accordingly YES: 

		nonflood hazard areas Project will be designed accordingly YES: 

		designed accordingly YES: On

		characteristics at a particular location A geotechnical report will be provided YES: 

		NA: On

		Project will be designed accordingly YES_3: On

		FDFE: 








GREEN ROOF READY PLAN
Green Roofs are additional roofing materials and plants that are added  
to traditional roof finishes. By integrating a green roof design, our 
project achieves additional environmental, social and educational 
benefits.


A Green Roof is the most recognized form of green infrastructure 
designs, which is defined by the EPA as a set of approaches and 
technologies that infiltrate, evapotranspire, capture or reuse storm 
water to restore the natural hydrological regime of a land parcel. 
Green roofs are not a new approach; they’ve been around for 
centuries. Their recent popularity is due to our current demand for 
green infrastructure and its role for solving environmental and social 
problems that we face today. According to the National Roofing 
Contractors Association (NRCA) Green Roof Systems Manual , a 
green roof’s components are a waterproofing membrane, protection 
course, root barrier, drainage layer, moisture resistant insulation, 
aeration layer, moisture retention layer, filter fabric and an engineered 
soil based growth medium with plants; however, they recommend 
adopting local professional design practices since the design can vary 
depending on different locations.







• Reduced life cycle cost of the roof
• Decreased need for landfill space
• Increased property values
• Energy cost savings
• Sound Insulation
• Decreased need for storm water treatment cost


GREEN ROOF BENEFITS 2


Figure 1: Green Roof Components1


ECONOMIC BENEFITS


• Reduced urban heat island effect
• Reduced storm water run-off
• Improves water quality
• Improves air quality
• Wildlife habitat


ENVIRONMENTAL BENEFITS


• Education opportunities
• Space for food production
• Aesthetic appeal
• Additional green space
• New jobs and businesses


ECONOMIC BENEFITS







OUR GREEN ROOF PLAN


Because Montage Builders values innovative and green designs that can 
reduce the total environmental impact of our house while requiring little 
or no changes to the cost and design, we’ve incorporated a green roof 
ready plan. Although a green roof’s cost-differential is small, our total 
construction budget was not sufficient enough to fully integrate a green 
roof; however, we have designed it as an add-on feature in response to our 
promising local, state or federal funding and grants for green infrastructure 
designs. Onondaga County’s Green Improvement Fund (GIF)2 , part of the 
Save the Rain campaign, specifically applies to our project neighborhood 
region to support the development of green infrastructure and storm water 
mitigation techniques on private property, so the builder of our house 
should apply for this funding. 


 Additionally, our green roof ready plan provides sufficient documents 
and supporting materials for the next owner to consider having his/her 
roof retrofitted with a green roof with his/her own additional budget with 
not much difficulty due to our original strong structural support design; 
however, if the builder or owner incorporates a green roof into their initial 
build, money and time will be saved.


 A green roof’s cost varies depending on its design and location. 
Therefore, we reached out to local businesses and professionals including 
Motherplants, the green roof nursery located in Ithaca, NY, and the 
professionals from C&S Engineering Company in Syracuse, NY to have a 
better green roof plan that considers our unique weather conditions for its 
structural design and local market conditions for its cost. 


Figure 2: Front Porch View 3







DESIGN OF THE GREEN ROOF


We chose to locate our green roof on top of the front porch facing southwest 
where it looks over the road and isn’t shaded by neighboring infrastructures. 
There it will receive plenty of sunlight during the day. The roof of the front 
porch is 150 sq. feet with 4:12 roof pitch, and all cost measurements and 
structural design are calculated accordingly. 


STRUCTURAL CALCULATION


We chose to locate our green roof on top of the front porch facing southwest 
where it looks over the road and isn’t shaded by neighboring infrastructures. 
There it will receive plenty of sunlight during the day. The roof of the front 
porch is 150 sq. feet with 4:12 roof pitch, and all cost measurements and 
structural design are calculated accordingly. 


WATERPROOF MEMBRANE


The second most important part to consider is having a waterproof 
membrane on top of the structurally engineered wood deck. There are 
different types of waterproof membranes, so it is important to consider 
durability, environmental friendliness, strength, and root resistance while 
choosing the membrane. Therefore, our roof includes EPDM waterproof 
membrane as a part of a green roof ready plan.


MATERIALS AND COST


The general price estimate was based on the local roofing and construction 
companies such as J&B Installation, Inc. and Shaffer Building Services, Inc. 
in Syracuse, NY; And, specific product information prices were quoted by 
Greenroofsolutions, the green roof accessory manufacturer located on 
Glenview, IL. The plants and medium prices were quoted by Motherplants 
nursery in Ithaca, NY.  The prices quoted by Shaffer Building Service, Inc 
and J&B installation were for new roof construction,  while prices quoted 
by GreenRoofSolutions, Motherplants and NorthEast Green Building 
Consulting, LLC were for additional materials  and labor cost required on top 
of our current living roof ready design as it is.


Shaffer Building Service, Inc. Price Estimate for Our Green Roof Design4


• $30-40 per sq ft or $4500-6000 total







J&B installation, Inc.5


• $50-60 per sq ft or $7500-9000 total 


GreenRoofSolutions Product Specification and Prices6


• ExtenDuct Draining Layer (325sq ft.) = $220 or more 
• GRS/MRM30 Retention layer = $225 total
• Aluminum edging (8 ft long) = $862 total
• Filter around the edges= $22.50 total
• Labor Cost = $1330
• Total Cost= $2660 


Motherplants Price for Plants and Medium7


• $1-3 sq ft = $150-450 total


NorthEast Green Building Consulting, LLC


• $15-25 sq ft= $2250-3750 total


LOCAL BENEFITS


As we have mentioned above, there are many benefits of green roof systems, 
but they are different depending on the project’s specifications. In our case, it 
is on top of our front porch with a total area of approximately 150 sq ft, so we 
gain environmental paybacks such as improved air quality and storm water 
runoff solutions. Below are more specific benefits to our project plan.


URBAN HEAT ISLAND REDUCTION


Since it is located on top of an unconditioned space, there wouldn’t be any 
insulation value to save indoor energy cost; however, green roofs stay 40-
50 degrees (F) cooler than conventional roofs, and that quality can reduce 
the urban heat island effect. According to the U.S. Department of Energy’s 
Lawrence Berkeley National Laboratory (LBNL), cities can save up to six billion 
per year by reducing the temperature by just 5.4 degrees (F) or 3 degrees (C). 


REDUCED LIFE CYCLE COST OF ROOF


Green Roofs extend the life cycle of a roof membrane by 2 to 3 times or 30 
to 60 years. That can save a lot of cost that otherwise would be spent on roof 
replacement ranging from $10-30 sq ft.8







EDUCATIONAL VALUE


Having the green roof located on the front porch offers great exposure of 
green infrastructure design to our neighbors and community, and this will 
hopefully encourage and motivate people to also adopt one.


INCREASED PROPERTY VALUES


Its visually appealing aesthetic value can improve morale and productivity, 
and as a result, it can increase the marketability of our house.


Figure 4: Beautiful View from the Windows, The 
house is located in Syracuse, NY
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IBHS Fortified...for safer living®  


Self-Assessment Checklist for Mandatory Requirements 
Hurricane, High Wind, Tornado and Hail Hazards 


Thank you for your interest in the Fortified program. You must complete this checklist before a project 
application can be released to you. Your goal is to understand the requirements of the program and 


assess your readiness to seek a Fortified designation. 


 
Date:__________________________________________ 


Last Name:____________________________________________ 


First Name:_____________________________________________ 


Business Name:________________________________________ 
Email Address:_________________________________________ 


Business Phone:________________________________________ 


Project Address:________________________________________ 
City:________________________________ 


State:___________________________ 


Zip:___________________________ 
 
I am a:    
 


Fortified Project Manager  


Builder        


Designer     


Homeowner  


Manufacturer  


General Contractor  


Other:__________________________________________ 


 
Instructions: 


 
1. First, read the Fortified Builder’s Guide---do not assume you understand this program without reading the 


Guide. 
 


2. Answer ALL questions. 
 


3. Return this completed checklist via email to FB@IBHS.ORG. Fortified staff will review your answers 
to determine if an application can be released to you. 


 
 


I have read the above instructions:  



mailto:FB@IBHS.ORG
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1. To specifically meet Fortified wind criteria, the design will be prepared and sealed by a 


Registered Engineer: YES  and/or a Registered Architect: YES  
 
If both NO---project CANNOT meet Fortified requirements. 
 


2. The design referenced above will be provided to IBHS: YES  


3. Certified shop drawings and related engineering documents for components and their connections to 
superstructure (e.g.: piles, structural systems, wall panel products, or other pre-engineered and pre-
manufactured building components) of the building will be reviewed/approved by the Professional of 
Record (Architect or Engineer licensed in the state of the site) and provided to IBHS: YES  
 
In addition, if roof or floor is conventionally framed, certified framing plans indicating size, spacing, 
and required connections to superstructure will be provided to IBHS: YES   N/A  
     


4. An authorized inspector will verify that all mandatory design items have been correctly installed in the 
project during construction; inspection reports and photos will be provided to IBHS: YES       
 


5. Fortified Design Wind Speed (FDWS) at the site = ASCE-7 + 20 MPH.  To calculate FDWS, first 
identify the design wind speed at the site from ASCE-7 (see Fortified Builder's Guide Appendix A for 
wind speed maps), then add 20MPH: 


ASCE-7 =_____ +20 =_____=  FDWS. Project will be designed according to FDWS: YES  


6. Identify the wind speed exposure category for the site (select one):  


Exposure B:  urban and suburban areas, wooded area, or other terrain with numerous closely 
spaced obstructions having the size of single-family dwellings or larger. 
 


Exposure C:  open terrain with scattered obstructions having heights generally less than 30 ft.  
This category includes flat open country, grasslands, and all water surfaces in hurricane prone 
regions. 


7. Roof coverings (shingle, tile, or metal panel, etc.) and their attachment must be rated for FDWS 
pressures using Exposure C. Select applicable roof coverings for the design: 


i. Shingles and installation---will meet the following ASTM D-7158 criteria for the given FDWS: 


9 110 MPH - Class F, G, or H 
9 120 MPH - Class G or H 
9 > 130 MPH - Class H 


YES   FDWS = ______  Class = ______ 


ii. Roof tile and installation---will meet FDWS for Exposure C: YES    FDWS = ______ 


iii. Metal roof/other roof covering and installation---will meet FDWS uplift pressures for Exposure C:  


YES   FDWS = ______. If “other” specify type __________________________________________ 
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8. Roof Underlayment / Secondary Water Resistance: an approved secondary water barrier is required 
and must be installed according to Fortified specifications. See Fortified Builder's Guide, Section 3-
V for options.  Project will be designed accordingly: YES     
         


9. Roof decks (sheathing): minimum of 5/8" (nominal) thick 40/20 rated sheathing is required and must 
be provided. Sheathing will be attached to roof members with 8d ring-shank nails at 6" o.c. maximum 
throughout supports. Project will be designed accordingly: YES   If conventional sheathing not 
used, specify reason________________________________________________________________ 
    


10. Soffits: wood or manufactured panels and their attachment will be capable of resisting FDWS 
pressure for the adjacent wall area: YES  If conventional soffits not used, specify 
reason___________________________________________________________________________ 
           


11. The design pressure (DP ratings) of all glazed openings and doors (including garage doors) will be 
capable of resisting FDWS pressures based on Exposure C: YES   
       
NOTE: Appendix C of the Fortified Builder's Guide contains window and door design pressures for 
quick reference. 
 


12. Opening Protection Requirements: large missile impact rated (must meet ASTM E1886 and E1996, 
or Miami-Dade TAS/PA 201, 202, and 203) opening installations/materials or a large missile impact 
rated covering system required for all building doors/glazed openings in geographic areas with FDWS 
120 MPH or higher. 
 
NOTE: opening protection also required where FDWS is 110 mph and site within 1 mile of coast.  
 
NOTE: impact-rated garage doors required for sites where FDWS exceeds 160mph. 
 
Are you in an area where impact protection is required? 
 
YES     NO     If YES, then: 
 
Approved window/door product impact protection will be provided: YES  
 
NOTE: plywood for opening protection is NOT permitted in the Fortified program.   
  


13. Exterior walls will be fully sheathed, or use a construction system tested and approved to resist wind-
borne debris: YES  
       


14. Are you in a Tornado/Hail Region as defined in Figure 3-1 of the Fortified Builder's Guide?  
 
YES     NO     If YES, then:  
 
An impact resistant roof covering meeting the requirements of UL2218 Class 4 or FM4473 Class 4 
must be installed---this is in addition to the requirements referenced in question 7: YES         
 
 


END OF CHECKLIST 





		Date: 

		Last Name: 

		First Name: 

		Business Name: 

		Email Address: 

		Business Phone: 

		Project Address: 

		City: 

		State: 

		Zip: 

		Fortified Project Manager: 

		Builder: 

		Designer: 

		Homeowner: 

		Manufacturer: 

		General Contractor: 

		Other: 

		undefined: 

		I have read the above instructions: On

		Registered Engineer YES: On

		andor a Registered Architect YES: On

		The design referenced above will be provided to IBHS YES: On

		Record Architect or Engineer licensed in the state of the site and provided to IBHS YES: On

		and required connections to superstructure will be provided to IBHS YES: 

		NA: On

		project during construction inspection reports and photos will be provided to IBHS YES: On

		ASCE7: 90

		FDWS Project will be designed according to FDWS YES: On

		Exposure B urban and suburban areas wooded area or other terrain with numerous closely: On

		Exposure C open terrain with scattered obstructions having heights generally less than 30 ft: 

		YES: 

		Class: F

		will meet FDWS for Exposure C YES: On

		YES_2: 

		If other specify type: 

		V for options Project will be designed accordingly YES: On

		throughout supports Project will be designed accordingly YES: On

		used specify reason: 

		YES_3: On

		reason: 

		capable of resisting FDWS pressures based on Exposure C YES: On

		If YES then: NO

		Approved windowdoor product impact protection will be provided YES: 

		borne debris YES: On

		If YES then_2: NO_2

		this is in addition to the requirements referenced in question 7 YES: 

		FDWS: 110






工作表1

				Type		Name		Distance		Address

		1		Restaurant		Maloney's Superette		0.08mi		405 Stolp Ave
Syracuse

		2		Store		Salt City Fire Equipment		0.1mi		211 Roberts Ave, Syracuse

		3		Store		Brothers Fine Foods Inc		0.4 mi		106 Dudley St, Syracuse

		4		School		Most Holy Rosary School		0.1mi		1031 Bellevue Ave, Syracuse

		5		School		Bellevue Elementary School		0.2mi		530 Stolp Ave, Syracuse

		6		neighborhood-serving retail		Mikey's Painting		0.02 mi		200 Hubbell Ave, Syracuse

		7		neighborhood-serving retail		Clinton String Quartet		0.5 mi		210 Onondaga Ave, Syracuse

		8		Medical Care		Sarah House		0.20 mi		100 Roberts Ave, Syracuse

		9		Church		Christian Assembly Church		0.5 mi		1210 S Geddes St, Syracuse

		10		Church		Refuge Temple-Christ Syrcs		0.4 mi		900 W Onondaga St, Syracuse

		11		Library		Mundy Branch Library		0.5 mi		1204 S Geddes St
Syracuse
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Sheet1

		DOMESTIC HOT WATER ESTIMATE - Not Including Labor

		Item		Type		Cost		Info

		Recirculation System		ACT D'MAND C3-100		$627.30		http://www.gothotwater.com/c-series

		Recirculation System		Gold Hard Wired Buttons		$7.82		http://www.gothotwater.com/c-series

		Recirculation System		Wireless Receiver Transmitter Kit		$66.23		http://www.gothotwater.com/c-series

		Solar Hot Water Heater		HTP - Super Stor		$1,470.00

		Heat Traps		1 cold inlet heat trap 1 hot outlet heat trap		$6.61		http://www.essentialhardware.com/product_detail.php?pid=129368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid=CMKWyo7mtb0CFa47Ogod8HcAGA

		Insulating Blanket		Plastic and Fiberglass R 6.7		$46.50		http://www.grainger.com/product/FROST-KING-Water-Htr-Insul-Blanket-35Z864?s_pp=false

		Drain-Water Heat Recovery System		Power-Pipe 3 in. x 36 in. Drain Water Heat Recovery Unit		$579.00		http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

		Pipe Insulation 		Insul-Tube Closed Cell Pipe Insulation (6' Lengths R-4.6)		$252.06		http://www.grainger.com/product/INSUL-TUBE-Closed-Cell-Pipe-Insulation-3F410

		Shower Head		Niagara N2935CH 2.0 GPM Chrome Handheld Earth Massage (Quantity = 2)		$27.90		http://www.gpconservation.com/niagara-conservation/niagara-n2935ch-20-gpm-chrome-handheld-earth-massage-showerhead

		Aerators		Niagara 1.5 gpm Dual Thread Faucet Aerator N3104-1.5 (Quantity = 6)		$5.94		http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-thread-faucet-aerator-n3104-15.aspx														892.9

		Kitchen Faucet		American Standard Gooseneck Faucet, Manual, Blade, 1.5 gpm		$169.25		http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-thread-faucet-aerator-n3104-15.aspx														579

		Bathroom Faucet		American Standard Manual, Lever, 1/2 In. NPSM, 1.5 gpm (Quantity = 4 at $91.20ea)		$384.64		http://www.grainger.com/product/AMERICAN-STANDARD-Faucet-4ZXA2?s_pp=false

		TOTAL				$3,643.25































http://www.grainger.com/product/FROST-KING-Water-Htr-Insul-Blanket-35Z864?s_pp=falsehttp://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969http://www.gpconservation.com/niagara-conservation/niagara-n2935ch-20-gpm-chrome-handheld-earth-massage-showerheadhttp://www.grainger.com/product/AMERICAN-STANDARD-Gooseneck-Faucet-4THR1?s_pp=falsehttp://www.grainger.com/product/AMERICAN-STANDARD-Faucet-4ZXA2?s_pp=falsehttp://www.gothotwater.com/c-serieshttp://www.gothotwater.com/c-serieshttp://www.grainger.com/product/INSUL-TUBE-Closed-Cell-Pipe-Insulation-3F410http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-thread-faucet-aerator-n3104-15.aspxhttp://www.essentialhardware.com/product_detail.php?pid=129368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid=CMKWyo7mtb0CFa47Ogod8HcAGA
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IBHS Fortified...for safer living®  


Self-Assessment Checklist for Mandatory Requirements 
Wildfire Hazard 


Thank you for your interest in the Fortified program. You must complete this checklist before a project 
application can be released to you. Your goal is to understand the requirements of the program and 


assess your readiness to seek a Fortified designation. 


Date:__________________________________________ 


Last Name:____________________________________________ 


First Name:_____________________________________________ 


Business Name:________________________________________ 
Email Address:_________________________________________ 


Business Phone:________________________________________ 


Project Address:________________________________________ 
City:________________________________ 


State:___________________________ 


Zip:___________________________ 
 
I am a:    
 


Fortified Project Manager  


Builder        


Designer     


Homeowner  


Manufacturer  


General Contractor  


Other:__________________________________________ 


 
Instructions: 


 
1. First, read the Fortified Builder’s Guide---do not assume you understand this program without reading the 


Guide. 
 


2. Answer ALL questions.   
 


3. Return this completed checklist via email to FB@IBHS.ORG. Fortified staff will review your answers 
to determine if an application can be released to you. 


 
 


I have read the above instructions:  
 



mailto:FB@IBHS.ORG
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Part 1 
 


Wildfire Hazard Risk--General Criteria 
 
 


Use the following questions to assess the general wildfire hazard risk for the location of the home: 
 


1. Does the neighborhood have a history of wildfires? 
 


YES---you could be at moderate, high or extreme risk of wildfires. 
 


NO---you could live in a low risk area. 
 


2. Review the following items, and check all that apply: 
 
Low risk areas typically have the following conditions: 
 


A humid climate with a short dry season. 
Flat terrain with no grades greater than 9%. 
Limited wildland or conservation exposure. 
Homes that are not crowded by trees. 
Manmade fuels located at least 50 feet from houses. 
A fire hydrant within 300 feet. 
Easy access for fire trucks. 


 
Moderate risk areas typically have the following conditions: 
 


A dry season that is less than 3 months. 
Hilly terrain with grades average between 10% and 20%. 
A shared border with a wildland or conservation area with light brush, small trees, or grass. 
Trees are located close to houses. 
Manmade fuels located within 50 feet or homes. 
A fire hydrant within 500 feet. 
Access for fire truck.  


 
Extreme Hazard areas typically have the following conditions: 
 


A dry season that is more than 3 months. 
Steep terrain with grades averaging more than 20%. 
Forested wildland within 100 feet of houses. 
Manmade fuels within 30 feet of houses. 
No fire hydrants. 
Limited access for fire trucks. 


 
The hazard level with the most checks should indicate--in general--the applicable hazard level for the 
location of the home.   
 
Proceed to Part 2 for detailed risk assessment questions. 
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Part 2 


Wildfire Hazard Rating Criteria 
 
Use the hazard rating score in this section to determine the appropriate hazard level and complete the 
corresponding section in Part 3.  
 
1. Historical precedent for wildfires in the area: 
 
During the past five years, have officials declared the area threatened by or at risk for wildfires? 


 
Yes                (20 points) 


 
Additional rating factors: 


 
Area has a record of higher fire risk due to frequent  
lightning, railroads, industrial accidents, arson, etc.  (10 points)  
 
Area is exposed to strong, dry winds.    (10 points)  
             
2. Subdivision Design: 


 
Ingress and egress into subdivision: 


 
1 road in/out       (5 points) 
 
Road Width: 
 
20 ~ 25 feet       (3 points) 
Less than 20 feet      (5 points) 
 
Road Terminus: 


 
Loop road, cul-de-sacs:       
 
Outside radius less than 50 feet     (5 points) 
 
Turnaround, cul-de-sacs: 
 
Dead-end roads 150 feet or less     (3 points) 
Dead-end roads more than 150 feet    (5 points) 
 
No Turnaround: 


 
Dead-end roads 150 feet or less     (10 points) 
Dead-end roads more than 150 feet    (15 points) 
 


               Subtotal: _________ 
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Road Condition: 
 
Surfaced road, Grade >5%     (2 points) 
Unsurfaced road, Grade <5%     (2 points) 
Unsurfaced road, Grade >5%     (5 points) 
Other than all-season      (10 points) 
 
3. Vegetation (fuel): 


 
What types of vegetative fuel surround the lot?   
 
Light (grasses, forbs, sawgrass, tundra)    (5 points) 
Medium (light brush, small trees)    (15 points) 
Heavy (dense brush, timber, hardwoods)   (25 points) 
Slash (timber harvesting residue)    (50 points) 
   
4. Topography: 


 
What is the maximum slope of the lot? 
 
Less than 9%       (1 point) 
10 ~ 20%       (4 points) 
21 ~ 30%       (7 points) 
31 ~ 40%       (8 points) 
More than 41%       (10 points) 
 
Building Setback: 


 
If the slope of the lot is more than 30%, determine the following building setback from top of the slope: 
 
Setback more than 30 feet     (1 point) 
Setback less than 30 feet     (5 points) 
 
5. Available Fire Protection: 


 
Fire hydrant or alternate water supply is within 300 feet of the site: 
 
No        (10 points) 
 
6. Utilities (gas and electric): 


 
Location of gas and electric utility services supplying lot: 


 
One underground and one aboveground    (3points) 
Both aboveground      (5 points) 
Electric above ground and needed to operate water  
pump supply       (10 points) 
      
            Grand total:_________ 
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Total points determine the wildfire hazard level according to the following chart: 


 
 
 
 
 
 
 
 
Indicate hazard level: LOW  MODERATE  HIGH  EXTREME  
 
Is the overall wildfire hazard level LOW?  YES      NO  
 
If YES---wildfire peril is not applicable to this site.  You do not need to proceed with this self-assessment. 


If NO---proceed to Part 3 and complete all sections that apply. 


Part 3 
 


An authorized inspector will verify that all mandatory items listed below have been correctly installed in 
the project during construction; inspection reports and photos taken will be provided to IBHS: YES  


 
Mandatory Requirements For Moderate, High, and Extreme Wildfire Levels 


 
1. Non-combustible street number at least 4” high, reflectorized, on a contrasting background, at each 


driveway entrance, visible from both direction of level: YES  
 
2. Firewood storage and LP gas containers will be at least 50’ away from any part of the home structure, 


and have at least 15 feet of survivable space around them: YES  
 
3. Non-combustible, corrosion-resistant screening with a mesh size no greater than ¼” covering the attic 


and sub-floor vents; vent openings will not exceed 144 square inches at each vent: YES  
 
4. Gutters and downspouts to be noncombustible materials; typical aluminum gutters and downspouts 


are acceptable: YES  
 
5. Driveways will be at least 12 feet wide with at least 13.5 feet of vertical clearance: YES  
 
6. If property and/or community is gated, the gate will open inward, have an entrance at least 2 feet 


wider than the driveway, and be at least 30 feet from the road; if secured, the gate will have a key box 
of a type approved by the local fire department: YES  
 


7. Fire extinguishers installed and in compliance with applicable regulations: YES  
 
8. Spark arrestors in all chimneys: YES  


 


Point Range Hazard Level 
0 ~ 20 Low 
21 ~ 45 Moderate 
46 ~ 100 High 


101 or more Extreme 
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Additional High Hazard Area Mandatory Criteria 
 
1. A survivable space of 50 feet: YES  
 
2. A roof assembly with a Class A fire rating: YES  


 
NOTE: Wood shakes and wood shingles do not qualify regardless of rating:  


 
3. Non-combustible material enclosing the undersides of aboveground decks and balconies: YES  
 
4. Exterior windows are double-paned glass and non-combustible, corrosion resistant screens or has 


non-combustible shutters: YES  
 
5. Exterior glass doors and skylights are double-paned glass: YES  
 
6. Exterior wall assemblies will have one-hour fire resistive rating with fire resistant exterior surfaces: 


YES  
 
NOTE: The following materials are considered to be fire-resistive:  wood boards or panels greater 
than ½” in thickness (including plywood and OSB), stucco, plaster, and brick or stone veneer:  


 
7. Non-monitored smoke alarms: YES  


 
Additional Extreme Hazard Area Mandatory Criteria 


 
1. Survivable space of at least 100 feet: YES  
 
2. Roof covering with a Class A fire rating according to UL 790 or ASTM E108 Class A: YES   


 
NOTE: Consult product packaging or other manufacturer literature to determine if product meets this 
standard.  
 
NOTE: Wood shakes and wood shingles do not qualify regardless of rating. 
 


3. Non-combustible material enclosing the undersides of aboveground decks and balconies: YES  
 
4. No fire-wood within 50 feet of structure: YES  
 
5. Exterior windows double-paned glass with tempered outside lite, plus non-combustible corrosion 


resistant screens, or non-combustible shutters: YES  
 
6. Exterior glass doors and skylights double paned and tempered glass: YES  
 
7. Exterior wall assemblies must have one-hour fire resistive rating with non-combustible exterior 


surfaces such as brick veneer, concrete block, concrete, or stone: YES  
 
8. Monitored smoke alarms: YES  
 
9. In-home sprinkler system compliant with NFPA 13-D-2007: YES  


 
END OF CHECKLIST 





		Date: 

		Last Name: 

		First Name: 

		Business Name: 

		Email Address: 

		Business Phone: 

		Project Address: 

		City: 

		State: 

		Zip: 

		Fortified Project Manager: 

		Builder: 

		Designer: 

		Homeowner: 

		Manufacturer: 

		General Contractor: 

		Other: 

		undefined: 

		I have read the above instructions: On

		you could live in a low risk area: NO

		A humid climate with a short dry season: On

		Flat terrain with no grades greater than 9: On

		Limited wildland or conservation exposure: On

		Homes that are not crowded by trees: On

		Manmade fuels located at least 50 feet from houses: 

		A fire hydrant within 300 feet: On

		Easy access for fire trucks: On

		A dry season that is less than 3 months: 

		Hilly terrain with grades average between 10 and 20: 

		A shared border with a wildland or conservation area with light brush small trees or grass: 

		Trees are located close to houses: 

		Manmade fuels located within 50 feet or homes: 

		A fire hydrant within 500 feet: On

		Access for fire truck: On

		A dry season that is more than 3 months: 

		Steep terrain with grades averaging more than 20: 

		Forested wildland within 100 feet of houses: 

		Manmade fuels within 30 feet of houses: 

		No fire hydrants: 

		Limited access for fire trucks: 

		20 points: 

		10 points: 

		10 points_2: 

		5 points: 

		3 points: On

		5 points_2: 

		5 points_3: 

		3 points_2: 

		5 points_4: 

		10 points_3: 

		15 points: 

		Subtotal: 3

		2 points: On

		2 points_2: 

		5 points_5: 

		10 points_4: 

		5 points_6: Off

		15 points_2: On

		25 points: 

		50 points: 

		1 point: On

		4 points: 

		7 points: 

		8 points: 

		10 points_5: 

		1 point_2: 

		5 points_7: 

		10 points_6: Off

		3points: On

		5 points_8: 

		10 points_7: 

		Grand total: 24

		Indicate hazard level LOW: Off

		MODERATE: On

		HIGH: 

		EXTREME: 

		Is the overall wildfire hazard level LOW YES: Off

		NO_2: On

		the project during construction inspection reports and photos taken will be provided to IBHS YES: On

		driveway entrance visible from both direction of level YES: On

		and have at least 15 feet of survivable space around them YES: On

		and subfloor vents vent openings will not exceed 144 square inches at each vent YES: On

		are acceptable YES: On

		Driveways will be at least 12 feet wide with at least 135 feet of vertical clearance YES: On

		of a type approved by the local fire department YES: On

		Fire extinguishers installed and in compliance with applicable regulations YES: 

		Spark arrestors in all chimneys YES: On

		A survivable space of 50 feet YES: 

		A roof assembly with a Class A fire rating YES: 

		Noncombustible material enclosing the undersides of aboveground decks and balconies YES: 

		noncombustible shutters YES: 

		Exterior glass doors and skylights are doublepaned glass YES: 

		YES_2: 

		Nonmonitored smoke alarms YES: 

		Survivable space of at least 100 feet YES: 

		Roof covering with a Class A fire rating according to UL 790 or ASTM E108 Class A YES: 

		Noncombustible material enclosing the undersides of aboveground decks and balconies YES_2: 

		No firewood within 50 feet of structure YES: 

		resistant screens or noncombustible shutters YES: 

		Exterior glass doors and skylights double paned and tempered glass YES: 

		surfaces such as brick veneer concrete block concrete or stone YES: 

		Monitored smoke alarms YES: 

		Inhome sprinkler system compliant with NFPA 13D2007 YES: 

		F25A0DD5-9004-4FF5-AD41-BF849E5BD5C8: On
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IBHS Fortified...for safer living®  


Self-Assessment Checklist for Mandatory Requirements 
Severe Winter Weather Hazard 


Thank you for your interest in the Fortified program. You must complete this checklist before a project 
application can be released to you. Your goal is to understand the requirements of the program and 


assess your readiness to seek a Fortified designation. 


Date:__________________________________________ 


Last Name:____________________________________________ 


First Name:_____________________________________________ 


Business Name:________________________________________ 
Email Address:_________________________________________ 


Business Phone:________________________________________ 


Project Address:________________________________________ 
City:________________________________ 


State:___________________________ 


Zip:___________________________ 
 
I am a:    
 


Fortified Project Manager  


Builder        


Designer     


Homeowner  


Manufacturer  


General Contractor  


Other:__________________________________________ 


 
Instructions: 


 
1. First, read the Fortified Builder’s Guide---do not assume you understand this program without reading the 


Guide. 
 


2. Answer ALL questions.  
 


3. Return this completed checklist via email to FB@IBHS.ORG. Fortified staff will review your answers 
to determine if an application can be released to you. 


 
 


I have read the above instructions:  
 
 
 



mailto:FB@IBHS.ORG
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Check to indicate you intend to comply with the following requirements: 


An authorized inspector will verify that all mandatory items listed below have been correctly installed 
in the project during construction. Inspection reports and photos taken will be provided to IBHS as a 
part of the Fortified compliance process. 


 
Unless already included because of other risks, an additional moisture barrier must be applied to the 


roof deck along the eaves of the roof to prevent intrusion caused by ice dams. 
 


All drains on flat roofs must have heating strips (heat trace) installed around them in such a way that 
it prevents blockage of the drains by ice or ice dams. 


 


No heat source must be installed in un-conditioned attic space. 
 


No un-insulated recessed lights must be installed. 
 


All attic doors between conditioned and un-conditioned space must be treated as exterior doors, 
properly insulated, sealed and weather-stripped or gasketed. 


 


All hidden attic penetrations (stack vents, partition walls, electrical chases, etc.) must be properly 
sealed and insulated. 


 


Frozen Pipes:  Require sufficient insulation on all exterior piping and on all piping in exterior walls, 
crawl spaces, attics, and basement ceilings.  


OR 
No pipes in external walls and unheated spaces. 


 


END OF CHECKLIST 
 





		Date: 

		Last Name: 

		First Name: 

		Business Name: 

		Email Address: 

		Business Phone: 

		Project Address: 

		City: 

		State: 

		Zip: 

		Fortified Project Manager: 

		Builder: 

		Designer: 

		Homeowner: 

		Manufacturer: 

		General Contractor: 

		Other: 

		I have read the above instructions: On

		An authorized inspector will verify that all mandatory items listed below have been correctly installed: On

		Unless already included because of other risks an additional moisture barrier must be applied to the: On

		All drains on flat roofs must have heating strips heat trace installed around them in such a way that: 

		No heat source must be installed in unconditioned attic space: On

		No uninsulated recessed lights must be installed: On

		All attic doors between conditioned and unconditioned space must be treated as exterior doors: On

		All hidden attic penetrations stack vents partition walls electrical chases etc must be properly: On

		Frozen Pipes Require sufficient insulation on all exterior piping and on all piping in exterior walls: On

		No pipes in external walls and unheated spaces: On

		Other type: 










Notice

FSC-Certified Tropical Wood Only



[Builder / Developer / Project Team here] will purchase products containing tropical wood only if such products are currently certified according to the standards of the Forest Stewardship Council (FSC).



	Therefore, please provide the following:



1.1. The country of origin for all wood products supplied to this Project;

1.2. A list of FSC-certified wood products that your company can supply to this Project;



LEED for Homes deems a species of wood to be tropical if grown in a country that lies between the Tropics of Cancer and Capricorn.  This includes countries whose territory falls only partly within these boundaries.  The table below is adapted from the LEED for Homes Reference Guide (First Edition 2008, Table 4, p. 251) as a guide for your use.



		Continent

		Tropical Countries



		Africa

		All except Morocco, Tunisia, Algeria, Egypt & Libya



		Asia and Southeast Asia

		All except Japan, North Korea, South Korea, & Russia



		Australia and Oceana

		All except New Zealand



		Central America and Carribean

		All countries



		Europe

		None



		Middle East

		None



		North America

		Mexico



		South America

		All except Uruguay









Wood species can be identified accurately only by their scientific (botanic) name and not by any common, trade or proprietary name.  To ensure that no non-FSC certified tropical wood is inadvertently purchased, please provide the following for all tropical wood products supplied to the Project:

· Identify all wood products (whether tropical or not) on a line-item basis and include the product's country of manufacture;

· All wood products from countries partly or entirely between the Tropics of Cancer & Capricorn must be FSC-certified and identified on a line-item basis;



· Tropical wood products must be “FSC Pure” or “FSC Mixed.”  “FSC Recycled” or “FSC Recycled Credit” wood products DO NOT meet this requirement;

· The vendor's COC certificate number must be shown on invoices w/FSC-certified products.



	



FSC Supplier Acknowledgement





______________________ acknowledges receipt of this FSC Notice, states that no tropical wood that does not meet the requirements of LEED for Homes (as outlined above) was provided to the Project, and agrees to provide any supporting documentation that may be required to fulfill the requirements of this Prerequisite and/or MR Credit 2.2 Environmentally Preferable Products.









______________________________________		____________________

By:								Date:
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工作表1

		NAME		TITLE		MAJOR		Res #1		Res #2		Res #3		Res #4		Res #5		Res #6		Res #7

		Adam Scalisi		Senior Student		Landscape Architecture		Site Plan/Solar Orientation		Construction Documentation

		Andrew Kenneally		A.A.S. candidate		Architectural Technology		Site Plan/Solar Orientation		Floor Plans and Elevations		Envelope Durability		Construction Documentation

		Brent Crump		Senior Student, LEED Green Assoc.		Construction Management		Renewable Energy Plan		EPA Renewable Energy Ready Home Checklist		Domestic Hot Water

		David Wallace		A.A.S. candidate		Architectural Technology		Site Plan/Solar Orientation		Floor Plans and Elevations		Construction Documentation		Visitability/ aging in place 

		Elizabeth Orr		Junior Student		Environmental Science/Sustainable Construction Management		Program Specific Checklists, e.g. IBHS Fortified Home 

		Gamika Korale		Senior Student		Construction Management		Cash Flow Analysis/Price Breakdown		Net Zero Energy

		Jacek Bartczak		A.A.S. candidate		Architectural Technology		Site Plan/Solar Orientation		Floor Plans and Elevations		Construction Documentation		Framing Layout/ Details

		Jeff Chen		Ph.D. Candidate, LEED AP, CAPM		Construction Management/Structural Analysis		Cash Flow Analysis/Price Breakdown		Green Roof Design		LEED Home Checklist/ICC-700 Checklist

		Krystal Tyrrell		A.A.S. Candidate		Architectural Technology/Interior Design		Floor Plans and Elevations		Construction Documentation		Renderings

		Michael Walczyk		Junior Student		Construction Management		Renewable Energy Plan		EPA Renewable Energy Ready Home Checklist		Lighting and Appliances		Net Zero Energy

		Michelle Tinner		Masters Student, HERS Rater		Sustainable Construction Management		HERS Rating and Report		Intergrated Design Process Overview		Renewable Energy Plan		Indoor Air Quality (IAQ) Evaluation		Space Conditioning		Net Zero Energy		Construction Documentation

		Peter Lacongo		senior Student		Construction Management		Financial Analysis Summary and Cost Esimation		Builder's Quality Management Plan		Envelope Durability

		Sarnai Davaadagva		Senior Student		Environmental Science		Cash Flow Analysis/Price Breakdown		Green Roof Design		History of ND		Education & Awareness?

		Talia Horner		B.I.D. Candidate		Industrial & Interaction Design		Graphic/Communicatin Designing

		Zhaozhou Meng		Ph.D. Candidate		Mechanical & Aerospace Engineering		Space Conditioning		Indoor Air Quality (IAQ) Evaluation		ICC-700 Checklist














































































































































































The Montage


NY 13207


201 Hubble Ave


HI WAY HI FI


ITHACA NY 14850-


707 WILLOW AVE


CUSTOMER INFORMATION DEALER INFORMATION


AUTOMOBILE DESCRIPTION


0


APPOINTMENT INFORMATION


JOB DESCRIPTION


INVOICE TYPE DATE TIME


A


(607)
Syracuse


RETAIL 03/26/2014100608


THW


(607) 272-7155


THANK YOU


PAGE#


1


STK: PO: RO:


Odometer:
VIN#:


(607) 272-3750Fax:


NOT FINAL


Registration:


Bay#:


ID#


Home: Work:


Sales1:
Sales2:


10:55 AM 10:55 AMStart Time: Stop Time:


Day:
Date:


Make:
Year:


Model:
Color:


VIP#


Ext:


03/26/2014 
Wednesd


www.ithacahifi.com
11:42:06 AM


03/26/2014Created On:
S


Cell:


MAKEMODEL DESCRIPTION PRICE SUBTOTALQTY. SERIAL NO.


LUTRONHQRD-6ND-LA 600w rf dimmer la $199.00 $5970.0030 HQRD-6ND-LA


MISCITEM#MISCITEM 4 Speed Fan Control $249.99 $499.982 #MISCITEM


LUTRONHQRD-H6BRL- Hybrid 6 Button Keypad & Dimme $499.99 $3499.937 HQRD-H6BRL-WH


ESTIMATEDLABOR programming labor $65.00 $1560.0024 LABOR


LUTRONHQR-REP-120 Hybrid wired/wireless repeater $400.00 $400.001 HQR-REP-120


LUTRONHQP6-2-120 Homeworks QS P6 2-link process $1400.00 $1400.001 HQP6-2-120


LUTRONLRF2-OCR2B- ceiling occ/vac sensor 400sq.f $85.00 $1615.0019 LRF2-OCR2B-P-WH


MISCITEM#MISCITEM Indoor Daylight Sensor $410.00 $820.002 #MISCITEM


LUTRONLR-HWLV-HVAC TouchPro Wireless Thermostat $450.00 $450.001 LR-HWLV-HVAC


MISCITEM#MISCITEM Lutron Power Supply $150.00 $150.001 #MISCITEM


Materials:
Labor:
Sublet:
Other:


Sales Tax:
Invoice 


TERMS & CONDITIONS


LABOR/SUBLET DESCRIPTION


HOW PAID


$16364.91
$0.00
$0.00
$0.00


$1309.20
$17674.11


Misc: $0.00
SUBLET:


Paid Cash :
Paid Charge :


Paid Check :


A/R Open :
Paid House :


Card Info :


Chk#


Due: 


Auth. Code :


Deposit : Type: $0.00


  
  


Balance $17674.11


All materials have a manufacturer warranty and installation is guaranteed for one year. Installation 
kits, filters, wiring harnesses are additional charges if needed. Engine noise removal may be 
necessary after component install.


SEVEN DAY RETURN POLICY. NO REFUNDS on installed equipment. Payment by check requires a 10 
day waiting period for refund.
Visit our website: <Insert Your Company website here>


Signature below constitutes awareness that is against the law to operate television/video in the view 
of the driver while the vehicle is in motion.  Herein Company is not responsible or liable for any 
accidents or fines for customer's failure to abide by this law.


X___________________________ Date ____


Gift Card:
Gift Cert:


Last Paid:



www.ithacahifi.com






Although this is an architecturally focused design program, I think it is an opportunity to showcase how a landscape 
can enhance the functions of the architecture as well as provide additional functions.  Some of those general func-
tions include storm water mitigation, creation of favorable micro-climates, provision of wildlife habitat, production 
of food, improvement of air quality which includes the sequestration of CO2 and last but not least, the improvement 
of public health and quality of life. 


The erosion control plan for the construction phase of the project has many standard features such as a single layer 
silt fence around the perimeter of the property, a catch basin to collect storm water run o�, a track mat where the 
driveway will eventually be to keep the road way clean.  We are keeping the tree in the Northeast corner of the 
property so that will be protected with a temporary fence placed at the drip line of the tree.  We are removing the 
existing Ash trees along the South side of the site as a preventative maintenance against the spread of the Emerald 
Ash Borer.  Because of this, Ash wood will be soon be in high demand so we will be milling the tree trunks into 
benches, tabletops, etc. to use as furniture in/around the house.  The un-millable branches and any other existing 
vegetation on the site will be chipped and used as mulch to cover the pile of excavated material to prevent erosion.  
Once the Ash trees are removed, that space will be allotted for a material & waste sorting station during the 
construction phase.


We began by using the iTree tool (found at www.itreetool.org) to create a baseline for the existing ecological func-
tions of the site.  Once these were established, we created the simple goal to improve upon these functions.  We 
again used the iTree tool and overlaid our design components onto the site and worked the landscape until we 
achieved a landscape that was functioning at a productive and e�cient rate.


The a-biotic factors included in the layout plan include a gravel termite barrier, a concrete-grass pave driveway and 
a composting station.  The termite gravel barrier is  discussed in section... (insert section where PJ discusses the 
functions of the termite barrier).  The grass-pave driveway (�gure 3) is a permeable surface that reduces runo� and 
has a high albedo rating, as opposed to traditional asphalt, which re�ects solar energy helping to reduce the urban 
heat island e�ect.  A composting station was located at the rear of the garage in an e�ort to reduce the amount of 
waste leaving the site.


All the plants in the landscape are native and/or drought tolerant (�gure 4).  A few notable functions of the land-
scape include food production of the service berry that produces food for both humans and birds.  There is a mass 
planting of Orange Butter�y Weed which is a food source for Monarch Butter�ies and this plant is considered a 
vulnerable species in NY.  The lawn is a “No Mow”turf grass that tops out at approx. 6” and requires no irrigation 
(�gure 5).  If the homeowner chooses to mow the lawn on a regular basis, this seed mix will function as a  traditional 
lawn does. 


Introduction


Erosion Control (Figure 1)


Design Approach


Layout Plan (Figure 2)


Plant Material







FIGURE 1







FIGURE 2







FIGURE 3


http://www.hearth.com/talk/attachments/largeimage-jpg.41986/


FIGURE 4


COMMON NAME SCIENTIFIC NAME


RED SPRUCE PICEA RUBENS


IRONWOOD CARPINUS 
CAROLINIANA


FLOWERING 
DOGWOOD CORNUS FLORIDA


BOXWOOD BUXUS spp.


SERVICEBERRY AMELANCHIER spp.


ORANGE 
BUTTERFLYWEED


ASCLEPIAS 
TUBEROSA


NORTHERN SEA 
OATS


CHASMANTHIUM 
LATIFOLIUM


COMMON WITCH 
HAZEL


VIRGINIANA 
HAMMEMELIS







FIGURE 5


http://forums.gardenweb.com/forums/load/natives/msg0508084117496.html







There is an evergreen windbreak along the North side of the property which functions as a traditional windbreak.  
There is also a deciduous tree planting along the South side of house (Figure 2).  The deciduous planting was 
chosen speci�cally to be ironwood tress for two reasons.  The �rst being their deciduous characteristic..  There is a 
solar thermal system located on the South facade of the house and the shading provided by these trees in the 
summer prevent this system from over functioning in direct summer sunlight.  In the winter, these trees drop their 
leaves, allowing maximum solar exposure to the solar thermal system allowing for productive, e�cient functioning 
year round.  The second reason Ironwood trees were chosen was for their growth habit.  These trees top out at 
approx. 20 feet tall which allows them to grow naturally without ever shading the photovoltaic system located on 
the South roof of the house.  These two plantings, the evergreen windbreak and the Ironwood tree planting com-
bine to save the homeowner over 91,000 kilowatt-hours of electricity and reduces heating fuel cost bu almost 
13,000 therms over the expected 100 yr. Life span of the landscape.  A few other benchmark functions of the land-
scape over its lifetime include the mitigation of over 1.3 million gallons of storm water and the sequestration and 
avoided production of over 88,000 lbs of CO2 which is the equivalent to removing 8 cars from the road.  All the 
ecological functions of the landscape, when quanti�ed into a dollar amount totals over $50,000


There are two arti�cial components to our storm water management system.  The �rst is two 50 gal. Rain barrels 
that are located behind the garage that will be used to irrigate the vegetable garden.  The second is a 500 gal. 
Cistern that is buried under the driveway in close proximity to the house that will collect rain water from the house 
roof and discharge from the sump pump.  The initial purpose of the cistern will be to decrease peak �ow coming 
from the property and will be emptied into one of our in�ltration basins between storm events.  The homeowner 
can choose to upgrade the cistern system to tie it back into the house to use the water to �ush toilets, etc. 


We are managing the storm water on the site through three in�ltration basins.  These basins are designed to have a 
very low visual impact and average a depth of only 6”.  Two of the basins are part of the lawn as inconspicuous 
depressions and the third is tucked away in a planting bed.  These three basins can handle all the 1,317 gal. Of storm 
water run o� from the average 90% storm event.


By volunteering a small portion of our site, the tree lawn between the road and the sidewalk, to handle storm water 
from the road, we quali�ed for a $50,000 grant from the Save the Rain program here in Syracuse.  We designed this 
area as a combination compacted gravel basin and a ponding depression system. The total capacity of the system is 
10,400 gal.  To put this into perspective, that equates to the runo� produced by 610 linear feet of road that is a 
standard 30 ft wide.  The plant material in this basin is also native and is salt tolerant to survive the salting of the 
roads during our long upstate winters and are of short stature as to not interfere with the utility wires overhead.


Energy Consumption (Figure 2)


Rain Water Capture (Figure 6)


Storm Water Management (Figure 7)


Save the Rain (Figure 8)
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HomeWorks® QS residential smart grid solution


©2010 Lutron Electronics Co., Inc.


®


Zigbee 
(802.15.4)


Clear Connect™ RF TechnologyQS Link OR


HomeWorks® QS processor receives 
demand response signal and lowers 
lighting, turns off pre-programmed 
loads, increases HVAC set point, and 
adjusts shades to save energy.


Utility company 
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response signal


Smart meter relays 
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home by Zigbee® or 
Ethernet.
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Ethernet
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Interface


Software for home computer allows user 
to pre-program load-shed strategies.


Homeowner can program how they would like to reduce their energy usage 
during load-shed periods to ensure comfort and convenience in their home.
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工作表1

		Date		Location		Duration		Paticipants

		Dec 08. 2013		Baker Lab Room 154		3-6pm		ALL

		Feb 09, 2014		Baker Lab Room 154		4-7pm		ALL

		Feb 23, 2014		Baker Lab Room 154		4-7pm		ALL

		Mar 02, 2014		Baker Lab Room 154		4-7pm		ALL

		Mar 07, 2014		Baker Lab Room 154		4-7pm		ALL

		Mar 16, 2014		Baker Lab Room 154		2-4pm		ALL

		Mar 17, 2014		Baker Lab Room 154		1-5pm		ALL

		Mar 18. 2014		Baker Lab Room 154		1-5pm		ALL

		Mar 19,2014		Baker Lab Room 154		1-5pm		ALL
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CUSTOMER INFORMATION DEALER INFORMATION


AUTOMOBILE DESCRIPTION


0


APPOINTMENT INFORMATION


JOB DESCRIPTION


INVOICE TYPE DATE TIME


A


(607)
Syracuse


RETAIL 03/26/2014100609


THW


(607) 272-7155


THANK YOU


PAGE#


1


STK: PO: RO:


Odometer:
VIN#:


(607) 272-3750Fax:


NOT FINAL


Registration:


Bay#:


ID#


Home: Work:


Sales1:
Sales2:


11:39 AM 11:39 AMStart Time: Stop Time:


Day:
Date:


Make:
Year:


Model:
Color:


VIP#


Ext:


03/26/2014 
Wednesd


www.ithacahifi.com
11:42:16 AM


03/26/2014Created On:
S


Cell:


MAKEMODEL DESCRIPTION PRICE SUBTOTALQTY. SERIAL NO.


LUTRONHQR-REP-120 Hybrid wired/wireless repeater $400.00 $400.001 HQR-REP-120


LUTRONLRF2-OCR2B- ceiling occ/vac sensor 400sq.f $85.00 $680.008 LRF2-OCR2B-P-WH


MISCITEM#MISCITEM 4 Speed Fan Control $249.99 $499.982 #MISCITEM


MISCITEM#MISCITEM Lutron Power Supply $150.00 $150.001 #MISCITEM


MISCITEM#MISCITEM Remote Switch $60.00 $240.004 #MISCITEM


LUTRONHQRD-6ND-LA 600w rf dimmer la $199.00 $6567.0033 HQRD-6ND-LA


LUTRONHQP6-2-120 Homeworks QS P6 2-link process $1400.00 $1400.001 HQP6-2-120


ESTIMATEDLABOR programming labor $65.00 $1560.0024 LABOR


Materials:
Labor:
Sublet:
Other:


Sales Tax:
Invoice 


TERMS & CONDITIONS


LABOR/SUBLET DESCRIPTION


HOW PAID


$11496.98
$0.00
$0.00
$0.00


$919.76
$12416.74


Misc: $0.00
SUBLET:


Paid Cash :
Paid Charge :


Paid Check :


A/R Open :
Paid House :


Card Info :


Chk#


Due: 


Auth. Code :


Deposit : Type: $0.00


  
  


Balance $12416.74


All materials have a manufacturer warranty and installation is guaranteed for one year. Installation 
kits, filters, wiring harnesses are additional charges if needed. Engine noise removal may be 
necessary after component install.


SEVEN DAY RETURN POLICY. NO REFUNDS on installed equipment. Payment by check requires a 10 
day waiting period for refund.
Visit our website: <Insert Your Company website here>


Signature below constitutes awareness that is against the law to operate television/video in the view 
of the driver while the vehicle is in motion.  Herein Company is not responsible or liable for any 
accidents or fines for customer's failure to abide by this law.


X___________________________ Date ____
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SAFETY WARNING
TED SPYDER is a low voltage device.  However, as the Spyder is 
installed in the service panel, only qualified electrical professionals 
or persons trained in the electrical hazards associated with electrical 
installations should proceed with installation.


Tools needed: screwdriver, flashlight, double-sided tape for attaching 
to panel (if allowed by Code in your area)


Installation Procedure
Safety warning: Turn the main breaker OFF


1. Remove power from the MTU by disconnecting grey power 
cable.


2. Connect either end of the data cable from the data port on the 
MTU, to the port marked “SPY IN” on the Spyder.


3. Choose the circuit to be monitored.
4. Note the amperage of the circuit breaker and verify Spyder CT 


has a rating equal-to-or-greater than the circuit being measured.
5. Turn off the breaker for the circuit to be measured.
6. Loosen screw and remove wire from circuit breaker.
7. Slide CT onto wire.  Orientation of CT does not matter.
8. Reinsert wire into breaker and tighten screw.
9. (IMPORTANT) Determine the type load to be measured.


a. In the case of 2-phase or 3-phase loads that are not balanced, 
you will need to install a CT over each power wire. For example: 
a subpanel.  You would need to install one CT over each phase 
wire.


b. In the case of a balanced load, (for example: a motor or 
heater), you can simply install one CT over any of the power 
wires and apply a multiplier of 2 or 3 (select ‘3’ if 3-phase) 
in the Footprints Spyder setup.


c. On a 2-3 pole breaker, do not place multiple conductors 
through 1 CT.


10.  Repeat for all circuits to be measured.
11.  Connect each CT to a Spyder Input.  Note the Input labels on 


the following page.
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(You may connect up to 2 Spyders to each MTU)
a. Connect second data cable from “SPY OUT” of first 


Spyder to “SPY IN” of second Spyder.
b. Repeat the steps above for connecting the CTs from the 


circuits to the second Spyder.
12. Verify power cable and data cables are securely connected 


to MTU and Spyder.
13. Turn all power back on. 


NOTE 1.  You don’t have to use all 8 CTs.
NOTE 2.  The Spyder Software will allow you to add Spyder CT inputs together 
to get a total.  For example, if you want to add your HVAC compressor-circuit 
with the Air Handler-circuit to get a total for your HVAC system, you can.  This 
will be done during Spyder Setup in Footprints.


*For comparison of the Spyder to an additional MTU, more exam-
ples of applications, as well as instructions on configuring the Spy-
der in Footprints software – go to:     
www.theenergydetective.com/Spydermtucomparison


 Inputs 1, 3, 5, 7 on the left side          Inputs 2, 4, 6, 8 on the right side


Spyder Setup in TED Footprints


Go to this link for step-by-step instruction on setting up your 
TED Spyder:  
http://www.theenergydetective.com/downloads/spyder.pdf
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HEAT PUMP


R-410A


INVERTER


All-in-one, all year round heating, 
cooling and domestic hot water 


supply solution
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HIGH TIME FOR


Heating


COOLing 


EnERGy EFFIcIEnT AnD 


cLEVER SOLUTIOnS!


The climate is changing. The effects are visible through-


out the world and even the speed of this change seems 


to be increasing.


Your customer sees and hears this every day.


To limit the consequences of global warming as much as 


possible, CO2 emissions must decrease.


Your customer knows this.


The supply of fossil fuels is finite and this leads to 


continuously higher fuel prices.


Your customer feels this (in his wallet).


Your customer wants a heating solution that uses 


less energy.


Just like you, your customer realizes it is time to switch 


to an energy efficient heating system, which produces 


low CO2 emissions.


The Daikin Altherma air-to-water heat pump is a 


durable energy system that transforms unutilized 


and inexhaustible  energy from the  outside air into 


usable heat. Daikin Altherma is best combined with 


low temperature heating systems and aims to achieve 


optimal comfort. Moreover, Daikin Altherma is easy to 


install.
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3 in 1 SYSteM  


FOR neW COnStRUCtiOn  


& RenOVatiOn


MORe COMFORt >


LOW eneRgY COnSUMPtiOn >


FeWeR CO > 2 eMiSSiOnS


DOMeStiC HOt WateR PRODUCtiOn


 


1.  Page 4 


 tHe 3 in 1 gUaRantee  
 FOR abSOLUte COMFORt 


2.  Page 6 


 tHe baSiCS


3.   Page 10 


 teCHniCaLLY


4.   Page 19 


 eCOnOMiCaLLY


5.   Page 20 


 teCHniCaL SPeCiFiCatiOnS


6.  Page 27 


 tHe SOFtWaRe


DAIkIn


DAIkIn


DAIkIn


DAIkIn


DAIkIn


DAIkIn
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Daikin Altherma  is an innovative system that heats, 
produces domestic hot water and can even cool 
spaces. Daikin Altherma  offers your customer maximum 
comfort the whole year through.


These heat pumps are also an interesting alternative for 
classic gas or fuel oil heating as they offer your customers 
unique benefits:


They use renewable energy sources  >


(such as outside air)


They deliver considerable savings in energy >


They deliver a significant contribution  >


in the fight against CO2 emissions 


They can provide heating, cooling  >


and domestic hot water


       
       
      


eneRgY eFFiCient OPeRatiOn


The air-to-water heat pump from Daikin uses a 
sustainable energy source. In fact, it extracts heat from 
the outside air. The system consists of a closed circuit 
containing R-410A refrigerant. A thermodynamic 
cycle is created through evaporation, condensation, 
compression and expansion. A heat pump “pumps” 
heat from a low to a high temperature level. The heat 
raised is transferred to the water distribution system 
(under floor heating, low temperature radiators and/
or fan coil units) in the home via a heat exchanger.
 


Depending on the model and the conditions, a Daikin  
Altherma  air-to-water heat pump delivers between 3 
and 5 kWh of usable heat for every 1 kWh of electricity 
it uses. That’s a great ratio from 3:1 - 5:1!


Daikin Heat PUMP exPeRienCe 
Daikin has more than 50 years of experience 
with heat pumps, and supplies more than 
one million of them to homes, shops and of-
fices each year. This success is not just a quirk 
of fate: Daikin has always been at the cutting 
edge of technology and its goal is to provide 
you with turn-key comfort. Only a market 
leader can guarantee you this level of service 
and quality control! 


HigH eFFiCienCY MeanS LOW eneRgY COStS  
Heating system efficiency is measured using 
the Coefficient of Performance (COP), which 
is the ratio of heat produced to energy 
consumed. 


 


70%


30%


Renovating your heating system and wanting to reduce your energy costs? interested in a heating solution with lower 
energy costs? the heat pump is currently the most efficient indoor comfort system on the market: a cutting-edge 
technology with clear benefits for you and the environment.
 


     1.THE 3 In 1 GUARAnTEE   
            FOR AbSOLUTE cOMFORT
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MOnO-VaLent
Uses heat pump energy only >


Ideal for new construction >


100% heat pump coverage: selection of bigger  >


capacity and higher investment cost heat pump


     a gOOD DeSign in JUSt 3 StePS


Calculation of heat losses
(Transmission and ventilation losses)


Selection of Daikin Altherma  based on heat loss calculation
and preferably for a low water temperature application (104°F - 95°F)
Tip: Use the available Daikin selection and software tools (see page 27)


Selection of heating terminal unit solution, after choosing Daikin Altherma  unit, with a T = 5
Tip: Remember to consider the pump characteristic of the provided circulator!


3 In 1 GUARAnTEE 


SteP 3


SteP 1


SteP 2


Bi-valent (heat pump + boiler)


Heat pump capacity


Covered by heat pump
Covered by auxiliary boiler
Spare heat pump capacity


H
ea


tin
g 


re
qu


ire
m


en
t


Hours


Coldest day of the year


Equilibrium point


Daikin aLtHeRMa SYSteM COnFigURatiOnS


MOnO-eneRgetiC
Uses heat pump energy with backup electric heater >


Ideal for new construction >


Best balance between investment cost and running  >


cost, results in lowest lifecycle cost


Heat 
pump


Hydro 
box


Mono-valent (heat pump only) Heat pump capacity


Covered by heat pump
Spare heat pump 
capacity


H
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tin
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Hours


bi-VaLent
 Uses heat pump energy with auxiliary boiler >


 Ideal for refurbishment/upgrade >


Heat 
pump


Hydro 
box


Boiler


Boiler is only used below 
the equilibrium point


Coldest day of the year


Mono-energetic (heat pump + heater)


Heat pump capacity


Covered by heat pump
Covered by back up heater
Spare heat pump capacity
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Hours


Coldest day of the year


Equilibrium point


SPaCe Heating WitH an aUxiLiaRY bOiLeR


1.  Space heating application by either the Daikin 
Altherma Hydrobox or by an auxiliary boiler connected 
in the system.


2.  An auxiliary contact decides whether the Hydrobox or 
the boiler will operate.


3.  The auxiliary contact can be an outdoor temperature 
thermostat, an electricity tariff contact, a manually 
operated contact, etc...


4.  Domestic hot water in such an application is always 
produced by the system tank connected to the 
Hydrobox, including when the boiler is in operation for 
space heating.


Heat 
pump


Hydro 
box


Back up heater*


Back up heater is only used 
below the equilibrium point


*Back up heater is mounted inside the hydrobox
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Radiators/ 
floor heating Radiators/ 


floor heating


Radiators/ 
floor heating
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Daikin aLtHeRMa  
SPLit tYPe


Application Heating and (optional) cooling (+ domestic hot water)


   


Heat pump type Outdoor (compressor) unit + Indoor (hydronic parts) unit


R-410A refrigerant piping Between outdoor unit and indoor unit


H2O piping Between indoor unit and indoor heating appliances


Installer’s advantages No extra insulation of H2O piping required to protect from freezing up


     2.THE bASIcS


Daikin offers you the choice between a Daikin altherma system with an outdoor unit and indoor unit, or 
a Daikin altherma Monobloc System, in which the hydrobox components are located within the outdoor 
unit.


The Split system can be combined with
- Under floor heating
- Fan coil units
- Low temperature radiators to provide your customers the comfort they require.


In addition, the Split system can be connected to 
   A domestic hot water tank to supply your customer’s hot water needs
   Solar collectors, with optional solar kit, to compliment the production of hot water
   A room thermostat, to regulate the ideal temperature easily, quickly and conveniently.


outdoor & indoor unit
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Daikin aLtHeRMa  
MOnObLOC


Application Heating and (optional) cooling (+ domestic hot water)


Heat pump type Outdoor unit only (compressor and hydronic parts combined)


R-410A refrigerant piping Inside outdoor unit


H2O piping Between outdoor unit and heating terminal units


Installer’s advantages Only H2O piping needed to install the system


monobloc outdoor unit


The monobloc system can be combined with
- Under floor heating
- Fan coil units
- Low temperature radiators to provide your customer the comfort they require.


In addition, the monobloc system can be connected to 
   A domestic hot water tank to supply your customer’s hot water needs
   Solar collectors, with optional solar kit, to compliment the production of hot water
   A room thermostat, to regulate the ideal temperature easily, quickly and conveniently.


THE bASIcS 
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Fan Coil
Unit  
(field supply)


Solar pump station 
with solar kit option 
  (field supply)


Low 
temperature  


radiator 
(field supply)


Solar  
collector                   


Under Floor  
Heating System (field supply)


2 / Domestic 
hot water tank


4 /  Solar kit


1B / Hydrobox1A / Outdoor
unit


1A / OUtDOOR Unit : 
an eFFiCient USe OF eneRgY FROM tHe aiR


Daikin Altherma uses a natural source of energy. The 
outdoor unit extracts heat from the outside air and 
transfers it inside through refrigerant piping to supply 
heating. The compact outdoor unit is easily installed 
and, as no drilling or excavation work is required, it 
can also be installed in condos and apartments.


       


2 / DOMeStiC HOt WateR tank : 
FOR LOW eneRgY COnSUMPtiOn


As for your domestic hot water, Daikin Altherma is just 
as clever. The unique lay-out and special placement of 
the system components maximize energy efficiency. 
The water inside the storage tank is primarily warmed 
up by thermal energy from the outside air, thanks 
to a heat exchanger connected to the heat pump. 
However, an additional electrical heating element in 
the domestic water tank can take care of extra heat 


1B / HYDRObOx : 
tHe HeaRt OF tHe Daikin aLtHeRMa SYSteM


The hydrobox heats the water that circulates through 
low temperature radiators, floor heating systems or fan 
coil units and also provides domestic hot water. If you 
opt for the combination of heating and cooling, then 
the hydrobox can also reverse the cycle to provide lower 
water temperatures and thus cooling to the home.


aiR-tO-WateR Heat PUMP


required in the shower, tub or sink. At necessary 
intervals the water is automatically heated to 158°F 
or more to prevent the risk of bacteria growth. With 
Daikin Altherma, delightfully warm and perfectly safe 
water can be enjoyed at all times. Depending on the 
daily consumption of hot water, Daikin Altherma 
domestic hot water tanks are available in two different 
sizes.


     THE bASIcS


   (field supply)                    


     The system consists of 5 components which together to  
     provide the ideal comfort and water temperature.
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3 /  Monobloc  


outdoor unit


5


3 / MOnObLOC OUtDOOR Unit: aLL in One


In addition to Daikin Altherma Split type systems, 
Daikin has a monobloc version in which the hydrobox 
components are located within the outdoor unit. In this 
new system, the water pipes, rather than refrigerant 


4 / SOLaR kit


The solar kit provides the transfer of solar heat to 
the Daikin Altherma hot water tank via an external 
heat exchanger. In contrast to tanks with two heat 
exchangers, this system allows the entire content 
of the tank to be efficiently heated with solar 
heat and, if necessary, with heat pump energy.


lines, run indoors from the outdoor unit, making 
installation much quicker and easier for the installer.


5 / ROOM tHeRMOStat


With the wired room thermostat, the ideal temperature 
can be easily, quickly and conveniently regulated. 


4 /  Solar kit
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     3.TEcHnIcALLy


SUPeR PeRFORManCe tHankS 
tO tHe inVeRteR PRinCiPLe


The coefficient of performance (COP) of the Daikin 
Altherma  heat pump is also largely attributable to 
the Daikin inverter principle. An integrated frequency-
converter adjusts the rotational speed of the compressor 
to suit the heating demand. Therefore, the system 
seldom operates at full capacity and your customer only 
pays for the energy which they actually need.


Heat exCHangeR  
anti-CORROSiOn tReatMent


As standard, the heat exchanger in the outdoor unit is 
provided with an anti-corrosion treatment. This treat-
ment guarantees and noticeably increases the resistance 
against acid rain and salt corrosion.


Typical Daikin heat 
exchanger


Aluminium


Hydrophilic layer


Corrosion-resistant acrylate 
resin


HigH eFFiCienCY COMPReSSORS: 


1 - Daikin aLtHeRMa SPLit tYPe aiR-tO-WateR Heat PUMP


tHe OUtDOOR Unit


Compact, weather-resistant and easy to install >


Contains an inverter controlled compressor for energy efficiency and precise temperature regulation >


Heat pump operation range: heating and domestic hot water to -4°F outside temperature >


The scroll-compressors provided are designed as a compact, robust, low-noise device to 
guarantee optimal operational reliability (no valves and built-in swing-link coupling) and 
efficiency (through a low initial flow and a constant compression ratio).


Slow 
start


Temperature remains stable
Temperature / Power input


Time


Set  
temp.


System   
with  


Inverter


System 
without 
Inverter


Heating operation:
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Available in two versions: EKHBH for heating  >


only, EKHBX for heating and cooling


Built-in electric back-up heater for additional  >


heating during extremely cold outdoor 
temperatures or as back-up in case of problems 
with the outdoor unit


2 shut-off valves to assemble the water outlet and  >


inlet


Compact and easy to install: all components are  >


pre-assembled, all parts are easy to reach for 
maintenance. Wall-mounting is comparable to a 
traditional gas heater.


Heating and Cooling


If you choose Daikin Altherma  with an indoor unit 
EKHBX, it can not only heat the house, but also cool it. 
The heat pump is then equipped with a reversible 4-way 
valve, whereby the refrigeration cycle is reversed and 
heat is removed from the rooms. The indoor unit can 
cool rooms via under floor cooling or fan coil units.


Set temperature limits


To prevent incorrect manual adjustments, temperature 
limits can be implemented for both cooling and heating. 
With under floor heating, for example, it is important 
that the temperature of the water is controlled to the 
type of floor element. To prevent condensation problems, 
the temperature for floor cooling can never be lower than 
64.4°F. For fan coil units, the water temperature can be 
allowed to decrease to 41°F.


Heat exchanger1. 


Expansion tank (2.64 gal.)2. 


Circulator3. 


Tank with back-up heating4. 


Air purge valve5. 


Refrigerant fluid connection6. 


Refrigerant gas connection7. 


Water inlet connection8. 


Water outlet connection9. 


Pressure gauge (water circuit)10. 


Water filter11. 


Pressure relief valve12. 


User interface13. 


Switch box14. 


Flow switch15. 


HYDRObOx


9. 8.


7. 6.


13.


10.


2.


1.


14.


3.


15.


12. 5.


4.


11.


extRa POSSibiLitieS tHankS tO tHe inDOOR Unit…


TEcHnIcALLy
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tHe USeR inteRFaCe


With the easy to reach digital user interface in the 
indoor unit, controlling the Daikin Altherma  system is 
also simple for your customer. The display offers a great 
deal of useful information:


Day of the week >


Time >


Operating mode   >


(heating or cooling, heating domestic hot water, low-noise operating outdoor unit)


Room thermostat >


Inspection >


Compressor operation >


Pump operation >


Back-up operation >


Booster heating operation   >


(in the hot water tank)


Error codes for alarm >


Temperature   >


(outdoor temperature, temperature in hot water tank, leaving water temperature at indoor unit exit)


DID yOU knOW… 


Your customer can select a maximum of five time periods each day during which the following 


functions will or will not be activated:


Low-noise operation of the outdoor unit >


Electric booster heater in the hot water tank >


Heating of the domestic water >


Reduction of the water temperature >


The five time periods per function are repeated daily. Your customer can still manually adjust 


the system when he stays home unexpectedly or stays up later. These settings are automatically 


switched off at the next programmed event.
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2 - Daikin aLtHeRMa  MOnObLOC aiR-tO-WateR Heat PUMP


High efficiency compressor1. 


Expansion tank2. 


Tank with back up heating3. 


Pressure gauge (water circuit)4. 


Refrigerant connection5. 


All hydronic parts are located within the outdoor unit >


H > 2O piping between outdoor unit and indoor heating apparatus


Freeze protection of hydronic parts  >  
In order to protect the water pipes from freezing 
up during winter, insulation is provided for all 
hydronic components and special software has been 
applied to activate the pump and back-up heater if 
necessary. This prevents the water temperature from 
dropping below freezing point and can minimize the 
need for the addition of glycol to the water pipes. 


The Daikin Altherma monobloc is available in  >


different versions 
- heating only or heating and cooling 
- with bottom plate heater 
- single phase 
- 35MBH, 48MBH, or 54MBH 
       
 


Built-in electric back-up heater  > for additional 
heating during extremely cold outdoor 
temperatures. The Daikin Altherma Monobloc 
is standard equipped with a 6  kW back-up 
heater, which can be adjusted to 3  kW.  
 
If necessary, an “in line” back-up heater of 6  kW can be 
mounted indoors (also adjustable to 3 kW or 3.5 kW) 


The  > scroll-compressors provided are designed as 
a compact, robust, low-noise device to guarantee 
optimal operational reliability (no valves and 


built-in swing-link coupling) and efficiency 
(through a low initial flow and a constant 
compression ratio).


1 5


3


4


2


TEcHnIcALLy
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3 - tHe DOMeStiC HOt WateR tank


Field supply1. 


Hot water connection2. 


Pressure relief valve connection3. 


Pressure relief valve (field supply)4. 


Electrical box5. 


Electrical box lid6. 


Recirculation hole7. 


Thermistor socket8. 


Flow inlet connection9. 


Heat exchanger coil10. 


Return outlet connection11. 


Cold water inlet12. 


Threaded thermistor hole for use 13. 


with solar kit option.  


(Refer to the Installation manual 


EKSOLHWBAVJU).


Available in 2 capacities: 50 and 80  >


gallons for floor mounted installation.


Stainless steel design. >


1 37/64” cfc-free insulation material (polyurethane) > .


Contains 2 heating elements: a heat  >


exchanger at the bottom where the hot 


water from the hydrobox circulates and an 


extra 3 kW electric heater at the top.


A thermistor in the hot water tank controls a 3-way  >


valve and/or booster heater via the hydrobox.
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DID yOU knOW…
Your customers with a solar boiler can 


enjoy wonderful hot water at any 


time, even when the sun is not shining? 


An integrated re-heater is included  


in the system to help the sun on  


cloudy days.


MULtiFUnCtiOnaL HOt WateR tank …


 Stainless steel >


Daikin offers a tank made of stainless steel equipped 
with a sacrificial rod to protect the tank against 
corrosion.


 Anti-bacteria function >


To prevent the development of bacteria, the hot water 
tank is equipped with an anti-bacteria function. You 
can set up the program so the water is heated to a 
specific temperature (standard setting = 158°F) at a 
set time on one or more days of the week.


 Flexible control >


It is possible to set “priority setting” for the production 
of domestic hot water. In this way the customer has 
domestic hot water available at any time of the day.


The heating of the domestic hot water can also be set 
up according to the night tarif. Another opportunity 
for rational energy consumption.


 Regulating switch-on and shut-off  >
temperatures


You personally set the minimum and maximum 
temperature when the water in the tank must be 
heated by the heat pump for the customer.


 Delaying booster heater switch-off >


To prevent the booster heater from switching 
on and off too often, you can allow the system 
to switch off as soon as the temperature 
reaches a maximum of 39°F higher than the set 
temperature.


 Allowing back-up heater and booster  >
heater to work separately


Programming the system to prevent the 
simultaneous operation of the back-up heater and 
the booster heater is also possible. An interesting 
possibility for homes with a limited current amp 
load!


No natural gas or fuel oil connection or exhaust  >


fume channel required.


TEcHnIcALLy
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SOLaR tHeRMaL bOiLeR


Averaged over an entire year, the sun delivers half of the 
energy we need to bring our domestic water up to the 
desired temperature for free. Your customer can use this 
solar energy by connecting a solar boiler to the Daikin 
Altherma  system. A solar boiler is a thermal solar-energy 
system, whereby solar rays are transformed into heat. The 
heat is then stored in a water supply tank. 


2. Hydrobox


1. Solar collector
(Flat plate collector)


(Field Supply)


5. Solar pump station 
(Field Supply)


3. Domestic Hot Water Tank


4. Solar kit


1


5


2


3


4


SOLaR kit


The solar kit provides the transfer of solar heat to 
the Daikin Altherma  hot water tank via an external 
heat exchanger. In contrast to tanks with two heat 
exchangers, this system allows the entire content 
of the tank to be efficiently heated with solar 
heat and, if necessary, with heat pump energy.


4 - SOLaR kit


Daikin Altherma solar boiler assembly


Solar collector (to be supplied by the installer) >


Plumbing network and solar pump station (to be supplied by the installer) >


Supply tank: standard Daikin Altherma domestic hot water tank >


Solar kit >


Re-heater (Daikin Altherma heat pump unit, which also provides the home with heating) >


16
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DID yOU  
knOW THAT…
Daikin has set up a number of  


monitoring sites (in Europe, Oregon, 


New Hampshire, Alaska, ...), where 


Daikin Altherma has been tested under 


totally different climate conditions.  


High satisfaction has been achieved 


with increased comfort, stable indoor 


temperature, low energy consumption 


and hot water always available...


whatever the weather conditions at the 


monitoring site. 


5 - tHe ROOM tHeRMOStat
The large LCD screen on the room thermostat indicates 
all the necessary information regarding the setting of 
the Daikin Altherma system in a blink of an eye. The user 
can also easily navigate between the different menus 
whose most common functions and modes include:


Setting the temperature of the room based  >


on measurements from the built-in sensor


Cooling and heating mode >


Off function (with integrated frost- >


protection function)


Vacation function mode >


Comfort and reduced function modes >


Time (day and month) >


Programmable weekly timer with 2  >


standard and 5 pre-set programs


Keylock function >


Setting limits. The installer can change  >


the upper and lower limits


TEcHnIcALLy


Functions
Wired room thermostat


EKRTWA


Heating only


Heating and cooling


Comfort function mode


Reduced function mode


Scheduled function mode


Number of setpoint changes 12/day


Holiday function mode


Off function


Setpoint limitation


Keylock function


17
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Control customized to your customer


The water temperature changes in function with the 
outside temperature so that your customer can enjoy 
a stable level of heating at any time. As the installer, 
you set up the system according to the desires of your 
customer. You input four temperatures to determine 
the “heating curve” and in doing so, you perfectly 
tune the Daikin Altherma  system to the type of home.


Automatic re-start after power interruption


In the event of a power interruption of up to two 
hours, the system automatically resumes with the 
previously set parameters.


Quiet operation


The outdoor unit makes hardly any noise thereby 
leaving your customer’s (and the neighbor’s) peace and 
quiet undisturbed. You can even set the outdoor unit 
to produce 10dB(A) less noise during the night.


Electric back-up heating


Every Daikin Altherma  system is equipped with a back-
up heater (heating capacity of 3 or 6 kW). This unit can 
be used for supplemental heating during extremely cold 
outdoor temperatures or as a back-up in case of any 
problems with the outdoor unit. Your customer can 
then enjoy comfortable heating at any moment.


The operation of the back-up heater can be coupled to 
the outside temperature. The back-up heater will then 
only operate when outside temperatures are extremely 
low.DID yOU knOW…


with a Daikin Altherma  heat 


pump, the temperature of the 


domestic water can go up to 


185°F, the temperature of the 


hot water for heating ranges 


between 59°F and 131°F and the 


temperature of the cold water for 


cooling between 41°F and 72°F. 


      UnIQUE bEnEFITS
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gas boiler


Fuel oil boiler


Daikin Altherma air / 
water heat pump boiler


Customers today are, more than ever, conscious of the cost of heating.
There is not only the increasing cost of fuel oil and natural gas, but also the limited supply of fossil fuels and the 
problem of CO2 emissions.
Energy efficient heating solutions are gaining in popularity.
Daikin Altherma debuted in Europe in 2006 and since then has demonstrated significant economical advantages 
over traditional systems as highlighted on the following graphics.


68 % 82 %


100 %
93 %


124 %


89 %


DID yOU knOW…
A small amount of ventilation in highly 


insulated houses provides for a healthy 


interior environment. The principle is 


simple: fresh air enters and contaminated 


air is removed.


In total, there are 4 ways in which air 


can be introduced and removed. But 


there is only one that is energy effi-


cient, and that is ventilation with heat 


recovery. A maximum amount of en-


ergy is recuperated from the contami-


nated air and transferred to the fresh air.


By equipping the home with a ventilation 


system that includes heat recuperation, 


the heating requirement decreases and the 


quality of the home increases.


1.  66 To 80% Additional Heat
 a heat pump boiler works more efficiently and saves more energy than a tradi-


tional heating system using fossil fuel. Daikin altherma generates at least 3 to 5 
kW of additional heat per 1kW of electricity used. talk about a good investment.


 OPeRating COStS:


 Conditions: Required annual heating energy: 20,000 kWh. Source: energy prices based on 
eUROStat statistics [first semester 2007].


2.  PER (primary energy ratio)


 this is the relationship between the useable energy generated and the  
primary energy consumed, with consideration for the electricity production efficiency and 
the electricity distribution.


 LOW PRiMaRY eneRgY COnSUMPtiOn 


 Conditions : For combustion systems, the PeR indicates the overall efficiency of the sys-
tem, while for heat pumps it is equal to the seasonal performance factor multiplied by the 
electricity production efficiency which on average is 0.4 in the european Union.


LOWeR CO2 eMiSSiOnS


Daikin Altherma produces no direct CO2 emissions, so you 
personally contribute to a better environment. The system 
does use electricity, but even without renewable electricity 
the CO2 emissions are still much lower than boilers that 
use fossil fuels. 


0 1000 2000 3000 4000 5000 6000


2660


4344


6045


aVeRage annUaL CO2 eMiSSiOnS


kg/year


Calculation based on data from Eurelectric (organisation of European 
electricity producers), “Eurelec Progam - 2001” for EU27


Altherma


Gas boiler


Fuel oil boiler


TM


     4.EcOnOMIcALLy


gas boiler


Fuel oil boiler


Daikin Altherma air / 
water heat pump boiler


gas boiler


Fuel oil boiler


Daikin Altherma air / 
water heat pump boiler


(5865 lb/yr)


(9576 lb/yr)


(13327 lb/yr)


(13000) 
lb/yr


(10000) 
lb/yr


(6000) 
lb/yr


(3000) 
lb/yr
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2. Application “heating” and “production of domestic hot water”
The temperature in each room is regulated by a valve on every water circuit. Hot water for domestic use is delivered 
by the domestic hot water tank connected to the indoor unit.


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


FHL1…3  (Under) floor heating loop 
(field supply)


T    Room thermostat


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


Pressure relief valve9. 


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


FHL1…3 (Under) floor heating loop 
(field supply)


T 1…3 Individual room thermostat


1. Application “heating only” with a room thermostat connected to the indoor unit


Daikin aLtHeRMa SPLit tYPe aPPLiCatiOnS


     5.TEcHnIcAL SPEcIFIcATIOnS
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3. Application “heating/cooling” via room thermostat and “production of domestic hot water”
Heating using under floor heating loops and fan coil units. Cooling using only the fan coil units. 
Hot water for domestic use is delivered by the domestic hot water tank connected to the indoor unit.


4. Bi-valent application


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


FHL1…3 (Under) floor heating loop  
(field supply)


K1A Relay for activating EKHB*unit  
(field supply)


K2A Relay for activating hot water tank 
(field supply)


T  Room thermostat


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


Motorized 2-way valve  13. 


(field supply)


FCU1…3 Fan coil unit (field supply)
FHL1…3 (Under) floor heating loop  


(field supply)
T    Room thermostat with cooling / 


   heating switch 


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


Alternate heating device (field supply)14. 


Aquastat (field supply)15. 


Valve (field supply)16. 


One-way valve (field supply)17. 


TEcHnIcAL SPEcIFIcATIOnS
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2. Application “heating” and “production of domestic hot water”
The temperature in each room is regulated by a valve on every water circuit. Hot water for domestic use is delivered 
by the domestic hot water tank connected to the unit.


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


FHL1…3 Floor heating loop  
(field supply)


T    Room thermostat (field supply)
I    User interface


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


Motorized 3-way valve6. 


By-pass valve (field supply)7. 


Booster heater8. 


Heat exchanger coil9. 


Domestic hot water tank10. 


FHL1…3 Floor heating loop 
 (field supply)
T 1…3 Individual room 
  thermostat (field supply)
M 1…3 Individual motorized 
  valve to control loop 
  FHL1 (field supply)
I    User interface


1. Application “heating only” with a room thermostat connected to the indoor unit


Daikin aLtHeRMa MOnObLOC aPPLiCatiOnS
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3. Application “heating/cooling” via room thermostat and “production of domestic hot water”
Heating using under floor heating loops and fan coil units. Cooling using only the fan coil units. 
Hot water for domestic use is delivered by the domestic hot water tank connected to the unit.


4. Application “heating/cooling” without a room thermostat 
but with a heating only room thermostat controlling the underfloor heating and a cooling/heating thermostat 
controlling the fan coil units.


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


Motorized 3-way valve6. 


FCU1…3 Fan coil unit with
 thermostat (field supply)
FHL1…3 Floor heating loop (field supply)
T Heating only room thermostat 


(field supply)
T4..6 Individual room thermostat 
 for fan coil heated/cooled room 


(field supply)
I User interface


Booster heater8. 


Heat exchanger coil9. 


Domestic hot water tank10. 


Motorized 2-way valve 11. 


(field supply)


FCU1…3 Fan coil unit (field supply)
FHL1…3 Floor heating loop
 (field supply)
T Room thermostat with
 cooling/heating switch
 (field supply)
I User interface


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


By-pass valve (field supply)6. 


Motorized 2-way valve to shut 11. 


off the floor heating loops during 
cooling operation (field supply)
Motorized 2-way valve for 12. 


activation of the room 
thermostat (field supply)


TEcHnIcAL SPEcIFIcATIOnS
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EKHBH054BA3VJU EKHBX054BA3VJU EKHBH054B6VJU EKHBX054B6VJU


Function Heating only Reversible Heating only Reversible


Leaving water 
temperature range


Heating °F 77 - 131* 77 - 131*


Cooling °F - 41~71.6 - 41 - 71.6


Drain valve yes


Material Epoxy polyester painted galvanized steel


Color Neutral white (RAL 9010)


Dimensions (Net) HxWxD in. 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32


Weight (Net) lbs. 123 123


Factory mounted 
heater


Capacity              kW 3 3 6 6


Capacity Steps 1 1 2 2


Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


When  
connected  
to all outdoor 
units


Main com-
ponents


Expansion 


vessel


Volume gal. 2.64 2.64


Max. water pressure PSI 43.5 43.5


Pre Pressure PSI 14.5 14.5


Water 
circuit


Piping connections  diameter in. 1 1/4 Male BSP 1 1/4 Male BSP


Piping in. 1 1/4 1 1/4


Safety valve PSI 43.5 43.5


Total water volume gal. 1.45 1.45


Refrigerant 
circuit


Gas side diameter in. ø 5/8 ø 5/8


Liquid side diameter in. ø 3/8 ø 3/8


Operation 
range


Waterside
Heating °F 59 - 131 59 - 131


Cooling °F - 41 - 71.6 - 41 - 71.6


When  
connected  
to ERLQ036


Main com-
ponents


Pump
Nominal  
ESP unit


Heating PSI 7.6 7.6


Cooling PSI - 8.1 - 8.1


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32


Water flow 


rate Nom.


Heating GPM 8.48 8.48


Cooling GPM - 7.58 - 7.58


When  
connected  
to ERLQ048


Main com-
ponents


Pump
Nominal  
ESP unit


Heating PSI 6.3 6.3


Cooling PSI - 7.1 - 7.1


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32


Water flow 


rate Nom.


Heating GPM 10.59 10.59


Cooling GPM - 9.46 - 9.46


When  
connected  
to ERLQ054


Main com-


ponents


Pump
Nominal  


ESP unit


Heating PSI 5.08 5.08


Cooling PSI - 6.79 - 6.79


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32
Water 
flow rate 
Nom.


Heating GPM 12.13 12.13


Cooling GPM - 9.93 - 9.93


HYDRObOx


*Back up heater operation between 59°F and 77°F


HyDRObOx
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HEATing onlY REVERSiBlE


SinglE PHASE With bottom plate heater EDlQ036BA6VJU EDlQ048BA6VJU EDlQ054BA6VJU EBlQ036BA6VJU EBlQ048BA6VJU EBlQ054BA6VJU


Nominal capacity
Heating MBh 38.2 47.8 54.6 38.2 47.8 54.6


Cooling MBh - - - 43.8 54.5 57.0


Nominal input
Heating kW 2.59 3.33 3.93 2.59 3.33 3.93


Cooling kW - - - 3.91 5.79 6.43


COP 4.32 4.20 4.07 4.32 4.20 4.07


EER - - - 11.20 9.41 8.86


Operation range


Heating °F 5 - 95 (1) 5 - 95 (1)


Cooling °F - 50 - 114.8


Domestic water °F 5 - 95 (1) (2) 5 - 95 (1) (2)


Sound power level
Heating dBA 64 64 66 64 64 66


Cooling dBA - - - 65 66 69


Sound pressure level
Heating dBA 51 51 52 51 51 52


Cooling dBA - - - 50 52 54


Refrigerant charge R-410A lbs. 6.5 6.5


Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


Recommended fuses A 30 30


Dimensions (Net) HxWxD in. 55 27/32 x 56 1/2 x 15 1/32 55 27/32 x 56 1/2 x 15 1/32 


Weight (Net) lbs. 397 397


OUtDOOR Unit


Measuring conditions: Heating Ta DB/WB 44.6°F/42.8°F - LWC 95°F  - Cooling Ta 95°F - LWE64.4°F 
(1) E(D/B)L* models can reach -4°F but without capacity guarantee
(2) Booster heater operation from 95°F onwards 
(3) These conditions are based on under floor heating/cooling application


ERlQ036BAVJU ERlQ048BAVJU ERlQ054BAVJU


Nominal capacity
Heating MBh 38.2 47.8 54.6


Cooling MBh 47.6 59.1 60.6


Nominal input
Heating kW 2.58 3.30 3.97


Cooling kW 3.91 5.94 6.94


COP 4.34 4.24 4.03


EER 12.17 9.95 8.73


Fan   Motor
Model Brushless DC motor


Output W 70


Operation range


Heating °F -4 - 95


Cooling °F 50 - 114.8


Domestic water °F -4 - 109.4*


Sound power level
Heating dBA 64 64 66


Cooling dBA 64 66 69


Sound pressure level
Heating dBA 49 51 53


Cooling dBA 50 52 54


Air Flow Rate (nominal 


at 230V) (cfm)


Heating m3/min 3178 3178 3178


Cooling m3/min 3390 3531 3425


Piping 


connections


Liquid 


(OD)


Type Flare connection


Diameter (OD) in. ø 3/8 ø 3/8 ø 3/8


Gas
Type in. Flare connection


Diameter (OD) in. ø 5/8 ø 5/8 ø 5/8


Drain
Type in. Hole


Diameter (OD) in. ø 1 ø 1 ø 1


Piping 
Length


Minimum ft. 16.4 16.4 16.4


Maximum ft. 246 246 246


Equivalent ft. 312 312 312


Chargeless ft. 98.4 98.4 98.4


Installation 
Height 
Difference


Maximum ft. 98.4 98.4 98.4


Refrigerant charge R-410A lbs. 8.15


Power supply 208-230V/1Ph/60Hz


Recommended fuses A 30


Dimensions (Net) HxWxD in. 46 1/16 x 35 7/16 x 12 5/8


Weight (Net) lbs. 227 227 227
 


Measuring conditions: Heating Ta DB/WB 44.6°F/42.8°F - LWC 95°F (DT=41°F) - Cooling Ta 95°F - LWE64.4°F (DT=41°F)
* Booster heater operation from 95°F onwards 
(1) These conditions are based on under floor heating/cooling application


OUtDOOR Unit


TEcHnIcAL SPEcIFIcATIOnS


MOnObLOc


OUTDOOR
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EKSolHWBAVJU


Heat exchanger


pressure drop psi 3.12


max.inlet temp °F 230


heat exchange 
capacity


W/K 1,400


Logarithmic mean 
temperature 
difference (LMTD)


K 5


Pump
Number of speeds 3


Power input W 46


Water circuit
Piping connections 
diameter


in. 3/4 FBSP


Ambient temperature
max. °F 95


min. °F 33.8


Power supply 208-230V/1Ph/60Hz


Power supply intake from indoor unit


Dimensions (Net) HxWxD in 30 1/32x12x10 1/32


EKRTWA


Ambient temperature
Storage °F -4 - 140


Operation °F 32 - 122


Temperature setpoint 
range


Heating °F 39.2 - 98.6


Cooling °F 39.2 - 98.6


Clock yes


Regulation function proportional band


Dimensions (Net) HxWxD in 87x125x34


Weight (Net) lbs. 0.47


SOLAR kIT


ROOM THERMOSTAT


EKHWS050BA3VJU EKHWS080BA3VJU


Water volume gal. 52.8 79.2


Max.water temperature °F 185


Max.water pressure PSI 145


Insulation (Polyurethane foam) Min. thickness in. 1 37/64


Height in. 45 1/32 63


Diameter in. 22 1/16


Booster heater kW 3


Piping 


connections


Water inlet H/E Diameter in. ø 3/4 FBSP


Water outlet H/E Diameter in. ø 3/4 FBSP


Cold water in Diameter in. ø 3/4 FBSP


Hot water out Diameter in. ø 3/4 FBSP


Nominal running current A 13


Fuse Size A 20


Power supply 208-230V/1Ph/60Hz


Material inside tank Stainless steel (DIN 1.4521)


Material outside casing Epoxy-coated mild steel


Color Neutral white


Dimensions (Net) HxWxD in. 45 9/32 x 22 27/32 x 22 27/32 63 x 22 27/32 x 22 27/32


Empty weight lbs. 99 129.8


DOMESTIc HOT WATER TAnk


thermostat
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Daikin Altherma’s “simulator” software program allows quick and 
easy indication of the benefits of a Daikin Altherma  system.


By specifying a number of parameters such as the location, the 
surface area to be heated, the required heating capacity, the entry 
and exit water temperatures of the distribution network and the 
local energy prices, the program displays the following simulation 
details.


Heat pump day


Heat pump night


Electrical element day


Electrical element night


Energy consumption 
(kWh)


300


600


900


1200


1500


0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec


Month


1. Material list with technical specification 


2. Simulation graphics:


a) Required and available heating capacity with indication of the SPF (or Seasonal COP)


b) Duration of the heating period as a function of the outside temperature


c) The annual energy cost compared with a heating system using gas or fuel oil


d) The annual amount CO2 emitted in tonnes compared with a heating system using gas or fuel oil


e) The monthly energy consumption in kWh


f) The monthly energy cost in dollars


g) The total amount of thermal energy in kWh as a function of the outside temperature


h) The radiated heat per ft2 (in Btu/ft2) per month


All data is collected in a separate report. If you are interested in this software, contact your local Daikin Altherma 


distributor


     6.THE SOFTWARE







Daikin europe n.V. is approved by LRQa for 
its Quality Management System in accord-
ance with the iSO9001 standard. iSO9001 
pertains to quality assurance regarding 
design, development, manufacturing as well 
as to services related to the product.


© 2009 Daikin industries, Limited.


Daikin®, Daikin aC absolute Comfort,®    and Daikin altherma are registered trademarks of Daikin industries, Limited. all rights reserved. 


Daikin’s products are subject to continuous improvements. Daikin reserves the right to modify product design, specifications and information in this 
brochure without notice and without incurring any obligations.


Dealer information


Daikin AC (Americas), Inc.
1645 Wallace Drive, Suite 110
Carrollton, TX 75006 USA
www.daikinac.com
866-4DAIKIN
972-245-1510


  WaRningS
•   Always use a licensed installer or contractor to install this product. Improper installation can result in water or refrigerant leakage, electrical 


shock, fire or explosion.


•  Use only those parts and accessories supplied or specified by Daikin. Ask a licensed contractor to install those parts and accessories. Use of 
unauthorized parts and accessories or improper installation of parts and accessories can result in water or refrigerant leakage, electrical shock, 
fire or explosion.


•  Read the User’s Manual carefully before using this product. The User’s Manual provides important safety instructions and warnings.  
be sure to follow these instructions and warnings.


For any inquiries, contact your local Daikin sales office.


PCAWUSE09-09B


iSO14001 assures an effective environmen-
tal management system in order to help 
protect human health and the environment 
from the potential impact of our activities, 
products and services and to assist in 
maintaining and improving the quality of 
the environment.












TED Spyder


DESCRIPTION: The TED SPYDER is a low voltage device that is an add-on to the TED MTU.  The SPYDER 
measures individual branch circuits using smaller ‘doughnut-type’ CTs.


One SPYDER provides EIGHT additional individual circuit measurements!  These discrete measurements are then 
sent through the MTU data-port and are recorded into memory in Footprints software.  Software configuration selections 
provide options for tailoring the SPYDER to a specific application.


- A couple of additional circuits - up to 8 additional circuits - add a 2nd Spyder for 16 additional 
circuits


Applications Include:
Individual Load/Circuit Energy Data – Determine which loads are costing you more!
Measurement of Generation Sources* - Monitor solar or wind production. 
Adding Circuit Combinations – Group loads for Sub-metering or Combine loads for a single Energy Measurement (for 
example: HVAC compressor + Air Handler)


Footprints can record energy-data for up to 32 SPYDER inputs through any combination of the following configurations:   
Maximum inputs per SPYDER: 8
Maximum SPYDERs per MTU: 2
Maximum SPYDERs per ECC (or one TED system): 4  


Spyder Pro comes with eight (8) 200Amp Donut CTs
Spyder Home comes with eight (8) 60Amp Donut CTs
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Location:

· Syracuse is located at 43N Latitude and 76 W Longitude.

Demographics:

· Total Population: 147,306.

· Total Households: 59,482.

· Ethnicities:  White 64%,  African American 25%,  American Indian 1%,  Asian 3%, Hispanic, 5%.

· Households: Family Household 51%; Non-Family Household 49%.

		Climate Conditions:

· Syracuse metropolitan area receives more snow on average than any other large city in the United States. 

· The high snowfall is due to the lake effect from nearby Lake Ontario.

· Syracuse is the fourth rainiest city in the US.

Brief History:





· In 1820, Syracuse was named by John Wilkinson after a city of similar geographic appearance in Italy.

· In 1839, Villages of Syracuse and Salina merged to form the City of Syracuse.

· The majority of the salt used in the United States in the 19th century came from Syracuse. Syracuse is sometimes known as the Salt City. It has a long, proud Salt Industry history; its salt potential was first discovered by visiting Jesuit missionaries in the southern end of the Salt Lake, known today as Onondaga Lake. 

· Onondaga Salt Springs Reservation has provided commercial salt from the late 18th century to the early 20th century. 

· By mid-19th century, the city became a major crossroads with roads, rails, and canals extending in all four directions. 

· The Erie Canal completed in 1825 contributed more to the growth of Syracuse than anything else in history.

· Syracuse is located on the intersection of Interstate 81 and 90. 

· The city’s population declined as people started moving to suburbs, and most of the city’s business followed the people who were moving.
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Figure 1: Onondaga Lake motor boat ride by moonlight about 1907



Syracuse is situated off of Onondaga Lake where Haudenosaunee, the first Native American confederacy, was formed. The lake has been sacred to its people for hundreds of years. Early European settlers started coming around 17th and 18th century after Jesuit people first discovered the salty brine springs around the southern end of the lake. The salt production started in late 18th century and immediately proved to be a very successful business, especially after the completion of the Erie Canal in 1825 that allowed more settlers to come to Syracuse and make it a huge industrialized town. As a result, by late 19th century, Onondaga Lake was considered to be the most popular resort area with its many beautiful hotels, parks, and restaurants. 

Unfortunately, the production of soda ash spiraled out of control and caused dangerous levels of pollution in the lake to the point that it prohibited swimming in 1940 and fishing in 1970, and has been called the most polluted lake in the United States. At that point environmentalists knew something had to be fixed and came up with the Amended Consent Judgment (ACJ), a multi-year program to improve the water quality of Onondaga Lake. Subsequently, the program has been successful with being in full compliance with ambient water quality for ammonia, and it was officially delisted from the State’s impaired water list in 2008. Recently, ACJ projected a goal of capturing or eliminating 95% of the combined sewer overflow (CSO) by 2018. While federal and state environmental laws have been trying to reduce the pollutional impact on the lake, nearby county development has undermined their progress, so sustainable development is a sure way to mitigate developmental impact and potentially, enhance the surrounding environment.  

Although there are a myriad of solutions, the Save the Rain program has set out to clean up and restore Onondaga Lake through innovative green infrastructure approaches to reduce storm water pollution to the Lake while reducing CSO. Syracuse and Onondaga County became the first community in the United States to be legally required to meet binding targets for CSO reduction through green infrastructure.  We’ve embraced these targets by designing an environmentally less impactful house in Strathmore Neighborhood, which is located only three miles south of Onondaga Lake. 


[image: https://lh3.googleusercontent.com/D2Em20ncv3vcxw7jaySh-YdGJPej6h6J5NhDeVROVL39fYlJ-HJOW00oQvEhonRHqYQsV1zVcu9Ur-IOhIV4-VlwnvR1wHRDlZJA-cxBY8xBxPGqHjqIDF83NLCjiQ]

Figure 2: Salt Wells at Syracuse, NY c.1900
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 (
Figure 
3
: Hiawatha Lake - East View
)Strathmore residential neighborhood is defined by its Late Victorian, Colonial Revival, and Art & Crafts architecture. The area used to be a farmland during most of the 19th century, and its high elevation topography made it the eventual site for the major water reservoir called Woodland Reservoir. The old Wilkinson Reservoir was converted into Hiawatha Lake of Onondaga Park.

Today, both of the parks with their paths, lakes, and playgrounds have become recreational and relaxing places for the Strathmore neighborhood as well as the entirety of Onondaga County. They remind us of our legacy of land and lake and the importance of their preservation. Today the annual Strathmore House Tour is one of the most popular in upstate New York, letting people see historic craftsmanship houses that were built during prosperous times. Replicating this craftsman aesthetic with our own design pays homage to the past with the hope to bring back prosperity to this neighborhood by building another home encompassing environmental and economic security.


[image: https://lh6.googleusercontent.com/WUgGiY9MrAyozTLLMxd_vEpAiIxw7L1RIefrtoVBzGWCjAeuDXlqweEaY7UXKZp-gGIX7jYgvyLbjMuzTje8Wg0tUof4qS5KbA7mRVY-NcNNxTO9NfUdlZyT-ytVSw]

‘Figure 4: Onondaga Lake Park in the northern suburbs of 

Syracuse attracts over one million visitors each year.
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Interesting Facts about Syracuse, NY

When the salt industry declined after the Civil War, the city diversified its contributions to American life during the industrial era. It therefore became variously known as:

· Candle City for supplying most of the nation’s need for tapers.

· Craft City due to Gustav Stickley’s popular furniture designs.

· China City where it supplied the nation’s railroad dining cars, fine hotels and even White House.

· Gear City because of its amount of inventions adopted by the automobile industry

The city is also proud of being home to the world’s first and biggest air conditioning company as well as having Crouse Hinds, a manufacturing company, produce the country’s first traffic light that was installed in Texas in 1921. Recently, Syracuse was #19 on the 2014 America’s Most Affordable Cities list.

 (
Figure 
5
: 19. Syracuse, N.Y. MSA: Syracuse, NY
,  Population
: 662,577, Housing Opportunity Index: 88.8, Cost-of-living index: 101.6.
)
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Resource Waste Reduction Record Northeast Green Building Consulting, LLC


Currently	  
Unrecoverable	  
Resources


Date Destination Weight	  Hauled	  
(pounds)


Ticket	  No


Nov	  3,	  2009 Camillus 260 352890


Nov	  12,	  2009 Camillus 720 353392


Mar	  17,	  2010 Camillus 880 357461


May	  5,	  2010 Camillus 860 360019


May	  22,	  2010 Camillus 400 361159


Jul	  16,	  2010 Camillus 1160 364371


Aug	  4,	  2010 Camillus 1820 365417


6100 1.4	  lbs/ft2


Scutari Residence







Resource Waste Reduction Record Northeast Green Building Consulting, LLC


Salvaged,	  
Recycled,	  
Diverted


Date Destination Weight	  Hauled	  (lbs) Ticket	  No


Steel


Shredder	  
Material


Shredder	  
Material


Wood


Wood


Wood


Wood


Wood


Wood


Wood


Wood


Wood


Wood


Wood


Oak	  Scraps


Pallets


Apr	  29,	  2009 Syracuse	  
Materials	  
Recovery


87 226152


Sep	  16,	  2009 Roth	  Steel 240 5227786


Mar	  18,	  2010 Roth	  Steel 260 5254483


Jul	  16,	  2009 Clifton	  
Recycling


1,480 58479


Jun	  18,	  2009 Clifton	  
Recycling


1,360 57643


May	  19,	  2009 Clifton	  
Recycling


740 58389


Jul	  30,	  3009 Clifton	  
Recycling


1,660 58661


Nov	  3,	  2009 Clifton	  
Recycling


900 61043


Jun	  26,	  2009 Clifton	  
Recycling


1,100 57774


Oct	  2,	  2009 Clifton	  
Recycling


660 60724


Mar	  17,	  2010 Clifton	  
Recycling


1,320 61855


May	  5,	  2010 Clifton	  
Recycling


600 59824


Jun	  12,	  2010 Clifton	  
Recycling


260 60561


Jun	  1,	  2010 Clifton	  
Recycling


1,040 60142


Aug	  16,	  2010 Toymaker 660 N/A


Aug	  16,	  2010 722 N/A







Resource Waste Reduction Record Northeast Green Building Consulting, LLC


Salvaged,	  
Recycled,	  
Diverted


Date Destination Weight	  Hauled	  (lbs) Ticket	  No


Misc.


Cardboard


Styrofoam


Cardboard


Cardboard


Cardboard


Cardboard,	  
bottles


Cardboard


Cardboard


Cardboard


Cardboard


Cardboard


Cardboard


Cardboard


Aug	  16,	  2010 1,617


Sep	  3,	  2009 Skaneateles 80


Jul	  15,	  2009 Skaneateles x


Jul	  15,	  2009 Skaneateles x


Jul	  31,	  2009 Skaneateles x


Jun	  18,	  2009 Skaneateles x


Jun	  26,	  2009 Skaneateles x


Oct	  2,	  2009 Skaneateles 25


Sep	  16,	  2009 Skaneateles 120


Aug	  12,	  2009 Skaneateles 135


Mar	  18,	  2010 Skaneateles 87


Jun	  1,	  2010 Skaneateles 42


Jul	  16,	  2010 Skaneateles 67


Aug	  9,	  2010 Skaneateles 205


15467













MOntage Builders
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builders
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This report presents the final design by Montage Builders – Northern Forest for the US 
DOE Challenge Home Student Design Competition, 2014.  


Montage Builders – Northern Forest is an integrative project team of thirteen students 
from the State University of New York College of Environmental Science and Forestry, 
Onondaga Community College, and Syracuse University. We have designed a single 
family dwelling that satisfies the DOE competition’s criteria and aligns with our 
collective mission: to design a home that meets the needs of middle class Central 
New Yorkers by providing a healthy living environment, financial resilience, and social 
equality. 
 
Even though our project is based on a single site in the city of Syracuse, we’ve 
developed the plans with the intent to be “shovel ready” for local builders; keeping the 
construction means and methods within their skill set has remained a fundamental 
aspect of our design. By combining Building America’s research findings, best practice 
solutions, and regionally specific building science principles with a local aesthetic and 
constructability, we have created a model of success for Syracuse. 


The Montage, an American Craftsman style house, offers a winning combination of 
the movement’s local and historical relevance, commitment to natural materials and 
a desirable aesthetic. The style’s inherent use of natural and honest materials bolsters 
our commitment to occupant health, affordability, and environmental responsibility. 
Furthermore, the design of a timeless well-established look that compliments the local 
vernacular of the neighborhood creates curb appeal, an essential ingredient of the 
home’s financial resilience. 


Resource efficiency further contributes to the financial viability of The Montage. With 
passive heating, cooling, and natural daylighting; ENERGY STAR fixtures and appliances; 
a well insulated, air-sealed, and durable envelope; cutting-edge high-efficiency HVAC 
equipment; and a compact domestic hot water distribution design, we offer the owner 
a substantial reduction in utility costs compared to a typical home. 


The Montage’s high performance package exemplifies our deliberate decision not to 
use fossil fuels, and our utilization of available solar energy culminate to form a resilient 
Net-Zero Energy home. This as well as our durability features and disaster preparedness 
ensure that The Montage will have a positive lasting impact for centuries. 


Finally, while durability, constructability, aesthetics, and resource efficiency are 
paramount, people are at the heart of our design. Simply, our house enables and 
empowers people. Incorporating visitability features that allow occupants to age 
in place, recover from an unexpected injury, and invite friends with a variety of 
physical abilities to participate in the preparation of a meal, and deep conversations 
distinguishes this house from its less socially conscious counterparts. We hope to assert 
the notion that the built environment can perpetuate social change.


EXECUTIVE SUMMARY
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OUR MISSION
Montage Builders – Northern Forest strives to design and build regionally 
appropriate and truly sustainable homes for our community though 
holistic thinking and collaboration.


OUR PHILOSOPHY
We reach beyond energy savings and creating equity for homeowners to 
enhance the world, our neighborhoods, as well as the financial and physical 
well being of communities, families, and individuals. 


Truly sustainable buildings are part of a dynamic equilibrium between the 
structure, its occupants, the environment, and the economy. They have the 
ability to adapt according to occupants changing needs, provide safety and 
livable shelter during extreme weather conditions, yield a positive impact 
on occupant and environmental health, are financially viable to construct as 
well maintain long term, and offer beauty. 


Houses, when designed and built for people, speak to us. We wish to engage 
our neighbors in a conversation about energy efficiency, community, and 
sustainability. Ultimately, thorough education and awareness, we hope to 
inspire a change in what home buyers expect from a house. 


WHO WE ARE


We are the next generation of builders and designers responding to 
today’s demands with tomorrow in mind. 


OUR NAME
Montage, a combination of different elements that forms a unified whole, 
references our teams diverse multi-cultural and multi-generational 
aggregation of perspectives and experiences, which is the key for the 
success of our design.


Northern Forest acknowledges the importance of regionally specific 
design and the default (pre-development) landscape of our region - used 
for accurate site ecosystem service assessment. 
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A COLLABORATIVE TEAM OF


State University of New York - College of Environmental 
Science and Forestry


Department of Sustainable Construction 
Management and Engineering


Onondaga Community College


Syracuse University


Department of Architecture and Interior Design


L.C. Smith College of Engineering


Each of the departments has an emphasis on building science in 
the program coursework and research.  


The Department of Sustainable Construction Management and 
Engineering offers a Bachelor of Science degree in Construction 
Management, which prepares students for a wide variety of 
professional careers in the construction industry.   The department 
has integrated building science in the following courses:


CME 342 - Light Construction


This course combines the information on  light frame structural systems 
(traditional and advanced framing) with building science principles for proper 
envelope design.  The last third of the course focuses exclusively on thermal, 
moisture, and infiltration control of the envelope.  The course culminates in 
the students selecting an alternative construction approach ( Rammed earth, 
Straw bale, SIPs, Stacked log, ICF, etc.) and evaluating it based on the structural, 
thermal, moisture and infiltration control characteristics.  
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CME 305 Sustainable Energy Systems for Building 


This course studies the technology, economics, and environmental impacts 
of both building-scale renewable energy sources, as well as energy 
conservation measures.  The students perform a series of exercises to 
evaluate methods of energy harvest as well as conservation at a building 
scale.  The course culminates in each student selecting an existing building 
and determining the set of most cost-effective measures to retrofit the 
building to net zero energy. 


CME 304 Environmental Performance Measures for Building 


This course is an overview of environmental and energy metrics used by 
the construction industry.  Systems covered include LEED, ICC 700, IGCC, 
Energy Star, Passivhaus, Living Building Challenge, Green Globes, BEES, 
and Athena Ecocalculator.  Emphasis is placed on understanding how to 
quantify energy and environmental impacts, both during design as well as 
construction and operation


CME 215 Introduction to Sustainable Construction 


This course is an introductory course to the field of sustainable 
construction, both at the commercial and residential levels.  The course 
covers new materials and methods of green construction. The course 
includes basic concepts of building science and a brief introduction to 
ratings systems like LEED.


CME 332 Mechanical and Electrical Equipment 


This course provides technical understanding of the function of building 
mechanical systems.  Concepts of thermal comfort, heat transfer, and 
building performance metrics form the basis for the course.  Individual 
system operation (mechanical, electrical, and plumbing) and components 
are covered.  Description of commissioning and on-going measurement 
and verification are included.


CME 565 Sustainable Innovations in Residential Construction  


This course provides an integrated approach to the understanding of the 
construction process.  The course uses the principles of building science, 
ecology, and biomimicry as the basis for helping the student develop 
a holistic approach to the construction process.  The course culminates 
in a project where students teams work to evaluate actual projects on a 
sustainable basis, and assist the owners in understanding the requirements 
to attain green building and energy incentives offered by State and Federal 
governments.







The Department of  Architecture and Interior Design at Onondaga 
Community College offers an Associate of Science Degree in 
Architecture Technology.  The degree program  prepares students 
for careers in the design and construction industry.  The program 
stresses the fundamentals with four-semester, studio-course 
sequences in design and drafting.  Courses in residential (wood 
frame) and commercial (masonry and steel) construction materials 
and methods are required companions to the drafting courses. 
Building science principles guide much of the decision-making 
as the students design and develop building plans and details for 
semester-long projects.  


Sustainability and green building design concepts are infused in 
every course we teach and BuildingAmerica and Building Science 
Corp. information resources are utilized in the teaching and 
learning process.  


Two courses in particular address and focus on high performance 
residential building design:   
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ARH 144 Introduction to Sustainable Construction


Covers the theory and principles of innovative sustainable construction with 
a focus on residential construction. The course takes an integrated design and 
ecological systems approach to high performance green building. Students 
learn how to reduce the ecological impact of the built environment using 
cutting-edge best practices. Topics include climate change, green building 
principles, performance standards and measurements, and rating systems 
including LEED® for Homes, EnergyStar, and HERS. Cost, life cycle assessment, 
energy efficiency, renewable energy and solar elements, and valuing “natural 
capital” are discussed.  Instruction includes field trips to HP homes and students 
work in teams and develop case study reports.    


ARH 244 Residential Energy Performance


A fundamental study of energy efficiency and building science with an 
emphasis on residential energy performance and analysis. Topics include basic 
energy principles; building thermal boundary; and the control of air, heat, and 
moisture. The interaction of building components with environmental factors is 
essential to the discussion. Efficiency strategies for lighting, appliances,  







TE
A


M
 Q


U
A


LI
FI


C
AT


IO
N


S


07


heating, cooling, and water heating are introduced. Strategies for dealing 
with home health, air quality, and combustion safety problems are discussed. 
Fundamentals of building inspection and diagnosis are covered, including 
the use of the blower-door, duct-blaster, manometer, infrared camera, smoke 
generator and other testing equipment. Instruction includes two four-hour field 
experiences.      


High performance commercial-sector green building design is also covered in:


ARH 263 Green Building Rating Systems


Acquaints the student with rating systems that seek to define and measure 
sustainable, high-performing “green” buildings. Focus is on the U.S. Green 
Building Council’s LEED® Green Building Rating System portfolio of rating 
products and the major LEED credit categories including sustainable sites, 
water efficiency, energy and atmosphere, materials and resources, indoor 
environmental quality, regional priorities, and innovative design. Course 
content includes an introduction to sustainability; core concepts; the 
integrative design approach; the LEED certification process; and credit intents, 
requirements, and strategies. Aspiring candidates for the GBCI LEED(R) Green 
Associate examination find the course useful.  The course includes field trips to 
LEED registered and certified projects. 


Other technology related courses include computer graphics, structures, 
mechanical and electrical systems, building codes, and office practice.







The Department of Mechanical and Aerospace Engineering at 
Syracuse University offers a Bachelors of Science degree in 
Mechanical Engineering, and performs world-class research at 
the Building Energy and Environmental Systems Laboratory.  
The mission of the BEESL includes advancing the science and 
developing innovative technologies in the areas of indoor 
environmental quality (IEQ), building energy efficiency (BEE) 
and building protections.   The Building Envelope Systems 
Test Laboratory, a part of this work, performs research on the 
infiltration performance of multiple wall assembly types. Other 
research areas include:  
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•   Indoor pollutant sources and sinks such as building materials and   
 furnishings, office machines, consumer products, etc.


•   Combined air, heat, moisture and contaminant transport through   
 building envelopes. Interactions between indoor, outdoor environments  
 and HVAC systems/components.


•   Room air and contaminant distributions in personal/task, displacement,   
 or mixing ventilations.


•   Air and contaminant transports in multi-zone buildings and building   
 dynamics.


•   Air filtration/purification technologies for gas and particulate
 contaminants including stand-alone room air cleaners and those   
 installed in HVAC ducts.


•   Building envelope systems (walls and window assemblies) performance   
 for thermal and moisture control performance.


•   Comprehensive Instrumentation for Material Characterization, including  
 thermal moisture, pollutant transport and storage properties.


•   Sensitivity, accuracy and reliability of environmental sensors and control  
 systems.


•   Ambient air samplers, industrial hygiene monitors, indoor air quality   
 monitors and sensors, thermal comfort monitors and occupational   
 protective equipment and materials.
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QUALIFICATIONS


As lead faculty member for the competition team, I, Paul 
Crovella, certify that all the construction-major students have 
satisfied the EEBA coursework.  These members are:


Michelle Tinner


Michael Walczyk


David Wallace


Andrew Kenneally


Zhaozhou Meng


Sarnai Davaadagva


Jeff Chen


Peter LaCongo


Jacek Bartczak


Gamika Korale


Brent Crump







STUDENT TEAM MEMBERS


MICHELLE TINNER - TEAM LEAD


SUNY- ESF,  Masters Student
Sustainable Construction Management


“For me, the richness of participating in this 
competition lies in the hurdles we encounter along 
the way and in the collaboration through which we 
arrive at holistic solutions.”


“The best part about working on a project like this is 
the fact that you have the opportunity to learn lessons 
that you would otherwise never learn in school.”


PETER LACONGO
SUNY- ESF,  Senior
Construction Management


“Building sustainably is similar to eating right.  We 
have the knowledge of what is healthy, tools to 
inform us, ability to be proactive and adaptive, and 
the materials to be environmentally friendly.  Now, 
we just need to combine all these ingredients in the 
right order to create a home that will leave little to no 
impact on the environment. This challenge allows me 
to be a part of a design team whose purpose is to do 
just that.”


MICHAEL WALCZYK
SUNY- ESF,  Junior
Construction Management
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SARNAI DAVAADAGVA


SUNY-ESF, Senior 
Environmental Science


“When I first arrived at SUNY ESF, I knew I wanted to 
make the world a better place, but I didn’t know how 
to do it. Being part of the Montage Builders - Northern 
Forest sustainable design team has given me the tools 
and direction necessary to achieve my goal. I look 
forward to carrying the knowledge I gain from this 
team-work experience forward into my career as a 
green building professional.”


GAMIKA KORALE
SUNY-ESF, Senior
Construction Management


“Collaboration between designers and builders, who 
fully believe in sustainability, is integral to reversing 
the harmful effects poor design and construction have 
placed on both the environment and human health 
and welfare.”


BRENT CRUMP
SUNY-ESF, Senior
Construction Management 


“The unremitting negative impacts towards the 
environment with the advancement of industries 
continue to hinder the fruitfulness of the environment. 
The sustainable improvements made towards 
commercial construction alone may not indentify the 
effects caused by deleterious practices and therefore 
makes it crucial to synchronize sustainability within 
residential construction. This competition caters 
towards the promotion of the science of sustainability 
and highlights both the environmental and financial 
lucrativeness present in “green homes” and is therefore 
my personal vision towards this competition.”
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ADAM SCALISI
SUNY-ESF, Senior
Landscape Architecture


DAVID WALLACE


Onondaga Community College
A.A.S. Architectural Technology


“This competition enabled us to work with students 
from a number of different disciplines as well as 
utilize the knowledge we acquired in the classroom 
to productively deliver an efficient solution to a real 
world issue.”


ANDREW KENNEALLY
Onondaga Community College
A.A.S. Architectural Technology


“What is “Green” Architecture other than low emissive 
material choices and creating a smaller environmental 
footprint? I believe we must think of “Green” 
Architecture as changing the human interaction 
within the building they live and work in everyday. I 
joined this project to further my knowledge in how to 
do just that.”


“The landscape architecture field is rapidly changing 
as we are being charged with employing landscapes 
that are functional on far more levels than an aesthetic 
one. When looking at a design project we have to 
consider not only aesthetics but also ecological, 
economic, and social impacts which makes our field 
far more integral and versatile than it has ever been 
before.  This competition is a platform to display that 
our landscapes can be working landscapes at all 
scales, including individual residences.”
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JACEK BARTCZAK
Onondaga Community College
A.A.S. Architectural Technology


“Sustainability is the keystone of doing good for 
the planet. By helping to progress sustainability in 
construction we are bettering our environment today, 
as well as for future generations.”


“As a structural designer, construction manager, and 
sustainability enthusiast, I believe that structure 
provides the skeleton, management offers the 
procedure, and sustainable thoughts put the soul into 
a building.”


JEFF CHEN
Syracuse University, Graduate Student
Civil/Construction engineering and 
sustainable infrastructure management
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ZHAUZHOU MENG
Syracuse University, Graduate Student
Mechanical and Aerospace Engineering


“The residential sector is responsible for approximately 
21% of the total energy consumption in the U.S. As 
an engineer, I’m interested in reducing that load and 
bringing sustainable design to everyone’s daily life. 
Through deliberate and thoughtful actions, we can 
live better while using less energy. This competition 
is a great way to learn, to practice, and to realize 
sustainable design.”







TALIA HORNER


Syracuse University, Senior
Industrial and Interaction Design


“Creating a sustainable future is one of the greatest 
challenges we face today, but with interdisciplinary 
collaboration and efficient design, I believe we can 
make great changes regarding the impact the built 
environment has on the world today.”
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STUDENT CONTRIBUTERS
KRYSTAL TYRRELL
Onondaga Community College
A.A.S. Architectural Technology and 
Interior Design


ELIZABETH ORR
SUNY-ESF
Environmental Science
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KENNETH BOBIS
AIA, LEED AP BD+C
Faculty Advisor, 
Montage Builders – 
Northern Forest


“It is most gratifying to know 
that the students who make 
up the Montage Builders 
Team are keenly aware of the 
“inconvenient truth” about 
our planet and they have 
embraced the Challenge Home 
competition knowing that it is a 
meaningful and tangible way for 
them to make a positive impact 
toward a sustainable future.”  


PAUL CROVELLA
PE, LEED AP BD+C
Faculty Advisor, 
Montage Builders – 
Northern Forest


“I chose to work on the Challenge 
Home competition because it 
offers the opportunity to make 
a change in our community.  
The change will be seen in the 
buildings that are built, but more 
importantly it will be embodied 
in the beliefs and aspirations 
developed by those involved.  For 
me, the result of the Challenge 
Home competition will never 
be fully captured in a single 
structure, but rather forever 
shared by the community and 
individuals involved in the work.”    


KEVIN STACK 
Faculty Advisor, Montage 
Builders – Northern Forest


“My participation has allowed me 
to witness firsthand the passion 
and inner strength exhibited 
by a diverse team of students 
from multiple disciplines, most 
of whom have just met.  “Best 
learning experience ever” is just 
one of the many, many positive 
comments I’ve heard from the 
students. As a builder their 
commitment inspires me to 
continue my quest to “the race to 
zero energy”. “   
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ESTHER GREENHOUSE 
Principal - Esther Greenhouse Enabling Design


HILLARY MANSUR
Construction Manager, Home Headquarters


CHRIS STRAILE 
Home Energy Technical Advisor, Syracuse Center of Excellence in 
Energy and Environmental Systems


MICHELLE POPCUN 
Licensed Real Estate Agent, RealtyUSA


NATE WALKER 
Vice President, Solvay Bank


MARK HARRINGTON 
Builder, Harrington Homes


TEDD BENSON
Owner, Bensonwood Homes


EDWARD WHITAKER
Owner, Green Thermal Systems


JOE SALIBRA
Sales Representative, Superior Walls of Upstate New York


COMMUNITY ADVISORS
PASTER FRED MANNARA
Most Holy Rosary Church







DESIGN TOUCHSTONES // Design and 
Construction Goals
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The Montage, our evolved adaptation of a local 
and timeless traditional house design for our 
specific climate, was created using seven team-
defined touchstones critical to sustainability. These 
touchstones reciprocate and reinforce themselves 
– success in one will lead to or amplify success in 
another.
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Figure 1: Touchstones Connection Diagram


By combining durability and passive measures with efficient envelope, 
heating, ventilation, lighting, and domestic hot water distribution 
strategies, we have achieved our goal of meeting the US DOE Challenge 
Home and ENERGY STAR criteria, earning a HERS Index of 43. With the 
addition of solar thermal and solar electric, we reach a HERS Index of 
-5 while remaining within our budget, limiting the cash outflow, and 
improving the equity for the future occupant. Using a building systems 
approach to optimize and infuse the measures selected and their 
relationships with respect to durability, performance, and finance lead to 
the affordable, micro-load, and Net-Zero design of The Montage. 
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While our seven sustainability touchstones achieve the high-performance 
nature of our design, they were conceived with a bigger picture in mind. 
Ecology’s seventh-generation concept inspired us to consider the long 
term effects of our actions and the importance of resilience, health, 
location, efficiency, timelessness, beauty, and honesty for people, the 
planet, and profit centuries down the road. Outcomes we couldn’t have 
reached without an equally sustainable collaboration process.


INTEGRATED DESIGN PROCESS


ARCHITECTS


ENGINEERS


CONSTRUCTION 
MANAGERS


LANDSCAPE 
ARCHITECTS


ENVIRONMENTAL 
SCIENTISTS


DESIGNERS
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Our team, Montage Builders – Northern Forest, is a diverse group of 
undergraduate, graduate, and PhD students who came together in 
response to a call from Professor Paul Corvella, our lead faculty advisor.  We 
represent seven different fields of study and three different educational 
institutions, exemplifying cross pollination collaboration. Many of us did 
not know each other before the project began; therefore, defining an 
effective structure of cooperation and decision-making was essential 
for the success of our integrated design process. We utilized a weighted 
decision matrix to mold and enhance our design choices, allowing us to 
achieve a multi-generational legacy in the shape of a building. 


The decision matrix kept us in line with our commitment to people and 
the environment despite the pressures of working with a realistic budget.  
Figure 3 below demonstrates the level of care and consideration with 
which we approached this project. 


Figure 3: Montage Weighted Decision Matrix – Wall Systems


About Global Warming Potential (GWP): According to a study conducted 
by Alex Wilson, the “lifetime GWP” (embodied GWP and GWP related to the 
blowing agent used) of extruded polystyrene (XPS) insulation is 56 times 
greater than that of polyisocyanurate insulation. Adding four inches of XPS 
rigid insulation to the exterior of a 2x6 wall system insulated with cellulose 
results in a payback period (energy saved by the insulation to offset the 
greenhouse gas emissions resulting from the use of that insulation) of 65 
years in Climate Zone 5. If polyisocyanurate is used instead, the payback 
period is only 2.7 years.1
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Our team, Montage Builders – Northern Forest, is a diverse group of 
undergraduate, graduate, and PhD students who came together in 
response to a call from Professor Paul Corvella, our lead faculty advisor.  We 
represent seven different fields of study and three different educational 
institutions, exemplifying cross pollination collaboration. Many of us did 
not know each other before the project began; therefore, defining an 
effective structure of cooperation and decision-making was essential 
for the success of our integrated design process. We utilized a weighted 
decision matrix to mold and enhance our design choices, allowing us to 
achieve a multi-generational legacy in the shape of a building. 


Figure 3: Montage Weighted Decision Matrix – Wall Systems


About Global Warming Potential (GWP): According to a study conducted 
by Alex Wilson, the “lifetime GWP” (embodied GWP and GWP related to the 
blowing agent used) of extruded polystyrene (XPS) insulation is 56 times 
greater than that of polyisocyanurate insulation. Adding four inches of XPS 
rigid insulation to the exterior of a 2x6 wall system insulated with cellulose 
results in a payback period (energy saved by the insulation to offset the 
greenhouse gas emissions resulting from the use of that insulation) of 65 
years in Climate Zone 5. If polyisocyanurate is used instead, the payback 
period is only 2.7 years.1
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Additionally, dynamic Governance, a tool used to structure effective 
communication, collaboration, and shared leadership was used to facilitate 
our meetings. Similar to the whole-system’s approach we used to design 
The Montage, dynamic governance offered a holistic solution, making the 
team better than the sum of its parts by helping us tap into the collective 
intelligence of our group.


Meetings, first biweekly then weekly, were held with all team members, 
faculty advisors, and our two core industry advisors. We used these three- 
hour blocks of time to work through design challenges, update each other 
on progress, and develop strategies for moving forward.  Despite difficult 
decisions; intense workloads; and at times, different opinions, our fostered 
team-spirit remained strong, yielding a supportive and productive learning 
experience for all members of Montage Builders – Northern Forest. 


Figures 4: Montage Team Meetings







At our first official meeting each team member contributed three goals 
that inspired them to participate in the project and listed the categories of 
the competition they were most interested in. Regarding their input and 
appreciating the value of team work, we assigned various responsibilities 
to three sub-groups. We condensed the goals down to what are now our 
guiding sustainability touchstones and used them to define our target for 
performance. 


As a group, we reached beyond the initial performance goals of A 
HERS Index of 50 or lower, staying true to our touchstones, and staying 
affordable for median income families in Syracuse, NY.  In addition to 
adhering to DOE Challenge Home and ENERGY STAR requirements, we 
committed to achieving ICC 700, LEED for Homes, EPA WaterSense, EPA 
IndoorAirPlus and IBHS Fortified certifications.  Our design theoretically 
achieves all of these certifications and reaches a projected HERS Index of 
44. As a baseline for comparison, we also modeled The Montage to meet 
the current Energy Conservation Construction Code of New York State; this 
model only “earned” a HERS Index of 89.  


THE MONTAGE


US DOE Challenge Home


ENERGY STAR
Certified New Home:


HERS Index without 
Renewables:
44


With Renewables:
-5
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DESIGN GOALS // The race to zero


EPA Indoor 
airPlus


ENERGY 
STAR


IBHS Fortified 
for Safer 


Living


LEED for Homes: 
Platinum


EPA 
WaterSense


ICC 700
Score


project under
construction
w w w. u s g b c . o r g / h o m e s


The Montage meets the 
minimum criteria for:







Seeking an exemplary model and framework for local builders, although 
important, budget took a slight backseat to environment, health, water-
management, visitability, and durability goals. Return to Figure 3 to 
view the weights in our decision matrix for details. By not compromising 
quality for cost yet remaining committed to delivering a design that is still 
affordable to the local community, we ended up with the best possible 
house at the lowest possible cost. To build The Montage is an appropriate 
and smart economic decision for a family earning $65,800 annually; this is 
the median family income of Syracuse. 


A 450 square foot solar photovoltaic system and a 96 square foot solar hot 
water heating system are incorporated into our budget at a cost estimated 
at $15,000 after tax credits and local incentives. With these renewable 
systems The Montage reaches an impressive HERS Index of -5. Taking 
into account the 3.5% energy cost inflation rate, we encourage the solar 
systems investment right up front as it is within the budget and will save 
the homeowner $84,365 over the course of thirty years. 
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The Montage: No Solar







Montage Builders - NF MBT Design


201 Hubbell Ave
Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3
Slab: R-41.3AGWall: R-46.0


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1
Ceiling Fans: 2


Dishwashers: 1
Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home
44


Projected Rating: Based on Plans - Field Confirmation Required.
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The Montage: Solar PV and Solar Thermal
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Montage Builders - NF MBT Design


201 Hubbell Ave
Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3
Slab: R-41.3AGWall: R-45.3


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1
Ceiling Fans: 2


Dishwashers: 1
Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home
-5


Projected Rating: Based on Plans - Field Confirmation Required.
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PERFORMANCE GOALS
With our long-term positive impact goal in mind, we focused first 
on one hundred plus year components to reduce the building’s load 
while optimizing rapidly evolving “plug and play” mechanical systems.  
Designing an envelope according to Building Science Corporation’s 5-10-
20-40-60 principle, eliminating thermal bridging, addressing air infiltration 
and durability by specifying complete and user-friendly flashing details, 
and integrating pest management resulted in a high-performance 
envelope. 


By maximizing the performance of the envelope, we minimized the need 
for space conditioning. A Daikin Altherma air to water heat pump system 
will satisfy the 14,000 Btu/h design heating load as well as all domestic hot 
water needs.  Compared to our baseline model of The Montage, which is 
“built” to meet the current Energy Conservation Construction Code of New 
York State, our super insulated and air-sealed building enclosure combined 
with the high efficiency heat pump will reduce energy use by 41.3 percent 
and avoid 6.1 tons of carbon dioxide from being released. By adding a PV 
array and active solar, we prevent the consumption of energy by 109% and 
the release of 9.4 tons of carbon per year.


Figure 5: Two Building Report, Montage v.s. Baseline Montage. Generated in REM Rate.
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Montage Builders – Northern Forest strives to be part of the movement 
that brings energy efficient homes to mainstream America.  Affordability, 
comfort, health, indoor environmental quality, and aesthetics are essential 
for the success of this mission. The Montage was designed with great 
consideration to an occupant’s comfort and needs.  In conjunction with 
radiant floor distribution, through the wall HRV units will be used to 
provide ventilation without introducing raw Upstate New York winter air. 
This measure adds to the overall efficiency of the house and therefore its 
financial viability; however, more importantly, it encapsulates a healthy 
indoor environment. 


ARCHITECTURAL GOALS


From an architectural standpoint, indoor environmental health is 
supported by the use of all hard flooring, natural materials, low VOC 
paints and adhesives, window placement and sizing for optimal natural 
ventilation and natural lighting, an all LED lighting design that ensures 
appropriate work surface illumination levels, detachment of the garage, 
and the integration of universal design features that enable people with 
varying physical abilities and elderly occupants as their needs change. 
Furthermore, while maintaining the characteristics of an American 
Craftsman style home, Net-Zero energy and water readiness, water 
management, and passive solar were designed into The Montage.  


Figures 6: Images of similar American Craftsman style homes in Syracuse 


The American Craftsman style fits in with the pattern language of the 
Strathmore neighborhood in Syracuse where our selected lot, 201 Hubbell 
Ave, is located. Capitalizing on the lot’s elongated west facing orientation, 
the house was designed for maximum solar exposure along the south side 
of our gabled roof; solar exposure also influenced window placement and 
shading. 
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Figures 7: Artistic Renderings of The Montage; exterior, master bedroom and living room


Our architectural choices also inform the constructability of The Montage. 
By utilizing readily available materials, a foundation that can be placed in a 
single day, methods local builders are familiar with, and standard window 
sizes, we have increased the probability of local builders taking advantage 
of our design, especially with additional perks being simplified and 
reduced-cost maintenance.


ENVIRONMENTAL GOALS


According to the EPA, energy supply; commercial and residential buildings; 
and waste and wastewater contribute a massive 37% of global carbon 
emissions released into the environment.2   To drastically limit fuel use 
and emissions associated with typical homes, efficient use of materials 
and resources have curtailed the overall environmental impact of The 
Montage.  We’ve applied advanced framing, a compact domestic hot water 
distribution system, and a LEAN Construction Control Plan as material and 
time saving components.


As mentioned earlier, we are building a house with the intention for it to
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last hundreds of years; however, we recognize that homes sometimes 
get torn down prematurely. To address this and minimize waste we 
planned for deconstruction. The Superior Wall Plus foundation, hardwood 
floors, fasteners, lumber, and insulation can all be disassembled and 
used again. Other materials like gypsum wall board are recyclable, too. 
Yet and hopefully, the house benefits from our designed rehabilitation 
considerations for a long time before the destruction process benefits ever 
kick in.


With the city’s help, we’ve addressed Syracuse’s long-standing issues with 
their combined sewer and storm water management system. Thanks to 
a generous grant from the Save the Rain program (Appendix 1), we were 
able to expand upon our original on-site storm water management plan, 
protecting Onondaga Lake from further pollutants. At our site, storm 
water runoff is first minimized with the use of permeable pavement on 
the driveway. Remaining storm water is diverted to rain gardens and a 
cistern. These gardens constitute a comprehensive local plant list to restore 
ecosystem services by sequestrating carbon, evapotranspiring water and 
creating a habitat for wildlife. Finally, a rain garden between the sidewalk 
and the street will divert storm water from the road.


SOCIAL GOALS


Like a recirculating range hood, the residues of and policies from the 
inequitable National Housing Act of 1934 continue to disenfranchise 
neighborhoods in Syracuse and keep people spread out in suburbia.  
In opposition to this trend, we chose a lot from the Greater Syracuse 
Land Bank to reinvest in dense communities and give back to 
neglected neighborhoods.  Hubbell Ave, on the edge of the Strathmore 
neighborhood, is in a two block transition zone between a thriving 
community and a struggling one.  By selecting this location and moving 
reinvestment and change toward a place in need, The Montage offers close 
proximity (within half a mile) to a strong community as well as valuable 
resources, such as Onondaga Park, Hiawatha Lake, and Most Holy  Rosary 
Parish. For a brief history of Syracuse and the Strathmore neighborhood 
see Appendix 2.
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Figures 8: Strathmore Neighborhood: Roberts School, Art on Porches, Hiawatha Lake, and Park Run. 3


We hope our project proves to be a catalyst for change with our eye for 
biophilic beauty, financial stability, and social well-being: biophilic beauty 
exemplified by garden space and green space for people; financial stability 
maintained through energy monitoring and bill mitigation; and social 
well-being provided by a house built to endure and handle super storms.  
With these occupant characteristics, The Montage owners embark on a 
synergistic relationship (a whole systems approach) with their livable 
space. An approach and change welcomed by the Greater Strathmore 
Neighborhood Association and our community advisor Father Fred of Most 
Holy Rosary.


BUILDING SYSTEMS APPROACH


In the Builder’s Guide to Cold Climates, Joe Lstiburek writes, “a house 
is a complex interrelated system of people, the building itself, and 
the environment.” Montage Builders – Northern Forest recognizes 
the importance of a building systems approach to construction, 
understanding that each and every assembly along with their elements, 
the element’s sub-systems, and the sub-system’s components are related.  
Seemingly minute changes to a sub-system component (for example, 
selecting different finishes) can severely affect the performance and 
durability of the entire assembly; the functionality of other assemblies and 
systems; and therefore the entire home.4 


Designing building assemblies and systems in isolation from one another 
is detrimental and naïve. A strong understanding of building science 
principles, management provisions, and an integrative designing process 
are critical when we bring different trades and specialist together. Our 
decisions and attention to detail have already proven useful—we hold 
a non-binding contract (Appendix 3) for The Montage to be built, a 
testament to our team-work, the Building America’s research, and the 
DOE’s guidance. 
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Figure 9: House as a System . 5
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SITE PLAN
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FLOOR PLANS
FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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ABOUT ADVANCED FRAMING
Advanced Framing1  in The Montage


After researching, we employed the National Renewable Energy 
Laboratory’s advanced framing for The Montage. Advanced framing, 
also called Optimal Value Engineering (OVE), reduces lumber use, 
minimizes wood waste, and maximizes structures’ thermal efficiencies 
while maintaining a structure’s integrity and building code requirements. 
Conveniently, advanced framing expedites construction because 
everything is planned, drawn, and laid out in the design phase. 


The Montage’s structural members are vertically aligned with the same 
spacing for studs, floor I-joists, and roof trusses, known as a stack frame. 
This style of framing provides better overall structural integrity since 
gravity loads bear directly on members below and allow for the use of 
a single top plate. Our framing also uses header hangers, allowing us to 
eliminate jack studs and save wood. We’re excited about using advanced 
framing because it insists on 24 inch on center modular framing, which 
allows for a reduced amount of material; it also reduced our cost of labor 
and amount of generated waste. Less waste relinquishes our need to 
cut down trees to manufacture construction materials, which reflects 
positively on our human endeavor and our ecosystem’s health. 


When crunching some numbers with The Montage, we were pleasantly 
surprised by how many studs we could save. Using structural-rated wood 
materials to their full approved capacities, optimizing our layout for 
efficient material use with 2x6s 24” O.C. for the exterior walls and 2x4s 
24” O.C. for the interior walls, omitting jack studs, eliminating double top 
plates, using one stud to connect interior framing to exterior framing and 
constructing two-stud corners saved us about one hundred and forty-six 
8ft studs.  An added bonus to this framing method is that it eliminates 
structural materials where nonstructural materials are adequate, so we 
didn’t have to put headers above openings in non-bearing walls, which 
saved us five headers. Similar wood saving benefits continued with our 
placement of our windows.


For our design we used Andersen A-series windows. Our windows were 
sized and placed to fall in alignment with our stud structure, adhering to 
advanced framing principles. With comfort of the occupants and need to 
reduce their energy use in mind, windows were placed across from each 
other where possible to promote natural ventilation, provide the most 
daylight, and meet egress requirements.  Similar to passive solar design, 
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we oriented our house to supplement our frame design’s efficiencies. On 
the second floor, window glazing is shaded with our roof overhangs. To 
provide shading for the 1st floor, deciduous trees were carefully placed on 
the site.  Our seasonal considerations continued when planning for the 
colder months. 


The science behind advanced framing’s tighter envelope is encouraging 
for Syracuse’s tough winter season. Using 24” O.C. 2x6 framing gave our 
building a stronger R-value by having more space for insulation while 
simultaneously reducing thermal bridging. To further reduce thermal 
bridging, we added two layers of polyisocyanurate on the outside of 
the sheathing in our design. As dictated by this approach, we used two 
stud corners and gave them an additional nailer to provide a continuous 
surface for attaching and sealing the drywall. Implementing this framing 
method requires a few techniques, but they’re intuitive, cost-effective, and 
easy to adapt and replicate on any site, ensuring the use of our design for 
further jobsites and more importantly, our occupants’ comfort and safety 
by having a strong structured, weather resistant, energy efficient, resilient, 
and durable home, which supplements our design team’s touchstones.


WORKS CITED


1   “Advanced Wall Framing Fact Sheet.” National Renewable Energy Laboratory. 
2000. 2 March 2014. <http://www.nrel.gov/docs/fy01osti/26449.pdf>.
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ABOUT VISITABILITY
Visitability is referred to as basic home access. Eleanor Smith defined it on 
the website Concrete Change (www.concretechange.org) as “a movement 
to change home construction practices so that virtually all new (single 
family) homes, whether or not designated for residents who currently 
have disabilities, offer a few specific features that make the home easier 
for people who develop a mobility impairment to live in and visit.” With the 
guidance of Esther Greenhouse, Enabling Design Advisor, we incorporated 
visitability into The Montage.


The basic but essential features that visitability promotes and requires are: 
thirty-two inch clear openings throughout the entire first floor, at least one 
zero step entry, and access to a half bath on the first floor (preferably a full). 
We accomplished those and the location of our zero step entry is located 
at the back entrance allowing direct access to the garage and yard. But 
we went a step further by providing zero step access to the front porch as 
well as allowing an occupant with impaired mobility the ability to enjoy all 
of the features that a front porch offers, including a sense of community 
and security. This also allows the occupant the option of adding a ramp to 
the front porch if the occupant ever needed. Additional universal features 
we’ve supplied within our design are electrical receptacles that are greater 
than fifteen inches off of the finished floor and electrical switches that are 
at a height of forty-four inches from the finished floor.


In addition to visitability features we have included features of what we’d 
like to call “adaptability.” These include an easy transition for the half bath 
on the first floor to become a full bath by providing plumbing to the 
location during initial construction and blocking in the walls for grab bars 
as well.  Also we have sized the away room for transition, providing a closet 
which could allow an occupant the ability to reside/ live entirely on the 
first floor.


We made our design visitable and adaptable for many reasons. One 
major reason was the growing number of city ordinances mandating 
the implementation of visitability in new construction. Additionally, by 
having our design visitable, we potentially increase the marketing ability, 
allowing a broader range of consumers to purchase the house. Visitability 
design also makes a simpler circulation path throughout the house for 
every individual with everyday activities. Finally, as Montage Builders, we 
wanted to make a statement. We believe incorporating these principles is a 
testament to a powerful value: acceptance; we take pride in a building that 
exemplifies this value.
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VISITABILITY
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CONSTRUCTION COST
With an unlimited budget, it is fairly simple to build an extremely 
energy efficient house. Unfortunately, this is not the case for most 
people. We based our budget for The Montage on the median 
family income, $65,800, for our area, Syracuse, NY.  This dictated the 
maximum construction cost for our project to be $240,000. We quickly 
realized that this is not as much money as it seems to be. 


PROCESS
In order to meet this goal, we designed our home to our ideal standards 
and then had to dial our plans back selectively in order to meet the 
budgetary constraints. Selecting areas in which to cut costs is no simple 
task when each element seems just as important as the next. Montage 
Builders – Northern Forest utilized a weighted decision matrix in order 
to help with the decision making process. By comparing a number of 
different factors, just one of them being cost, we were able to effectively 
make decisions that kept the budget in mind without sacrificing our 
design values. 


After the design was complete, we performed a quantity take off for all 
aspects of the project. Through a collaborative effort, MB-NF utilized local 
builders and suppliers to obtain material and labor quotes for all elements 
of the project and then selected the best fit for our design. 


REDUCING COSTS
Montage Builders – Northern Forest developed a LEAN Construction 
Control Plan as another strategy to reduce costs. By implementing this 
plan, it enables us to save money in material, labor, and rework. These 
savings help to offset any added costs for high-efficiency systems and 
additional measures taken to increase the overall performance of The 
Montage. 


CHALLENGES
Obtaining pricing for each individual element of The Montage proved to be 
a challenging aspect of the project that we at Montage Builders – Northern 
Forest overcame. Our industry and faculty advisors connected us with 







honest, dependable contractors and suppliers who were willing to work 
with us and donate their time in order to support us with our project. A 
local builder, Harrington Homes, was a great help in providing realistic 
numbers for labor and material costs. 


Additionally, the team utilized local resources like The 2014 Home and 
Garden Show. This proved to be a valuable resource because it enabled us 
to speak face-to-face with product suppliers and local contractors about 
our specific needs for the project. We at Montage Builders – Northern 
Forest like to practice “listen twice as much as you speak.”
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Average	  Lot	  Size 20,614	  SF Lot	  Size 10,494	  SF
Average	  Finished	  Area 2,311	  SF Finished	  Area 1927	  SF


I.	  Sales	  Price	  Breakdown Average Share	  of	  Price The	  Montage Share	  of	  Price %	  Difference $	  Difference
A.	  Finished	  Lot	  Cost	  (including	  financing	  costs) $67,551.00 21.7% $21,700.00 6.7% -‐15.0% -‐$45,851.00
B.	  Total	  ConstrucKon	  Cost $184,125.00 59.3% $243,082.10 75.5% 16.2% $58,957.10
C.	  Financing	  Cost $6,669.00 2.1% $6,710.01 2.1% -‐0.1% $41.01
D.	  Overhead	  and	  General	  Expenses $16,306.00 5.2% $16,615.25 5.2% -‐0.1% $309.25
E.	  MarkeKng	  Cost $4,645.00 1.5% $1,597.62 0.5% -‐1.0% -‐$3,047.38
F.	  Sales	  Commission $10,174.00 3.3% $10,544.30 3.3% 0.0% $370.30
G.	  Profit $21,148.00 6.8% $21,727.64 6.7% -‐0.1% $579.64
Total	  Sales	  Price $310,618.00 100.0% $321,976.92 100.0% 0.0% $11,358.92
Cost/SF $134.41 $167.09 $32.68


II.	  ConstrucNon	  Cost	  Breakdown Average


Share	  of	  
ConstrucNon	  
Cost The	  Montage


Share	  of	  
ConstrucNon	  
Cost %	  Difference $	  Difference


Building	  Permit	  Fees $3,107.00 1.7% $3,205.25 1.3% -‐0.4% $98.25
Survey	   $0.00 0.0% $500.00 0.2% 0.2% $500.00
Impact	  Fee $2,850.00 1.5% $0.00 0.0% -‐1.5% -‐$2,850.00
Water	  and	  Sewer	  InspecKon $2,952.00 1.6% $0.00 0.0% -‐1.6% -‐$2,952.00
ExcavaKon,	  FoundaKon,	  and	  Backfill $17,034.00 9.2% $24,426.40 10.0% 0.9% $7,392.40
Steel $1,012.00 0.5% $96.88 0.0% -‐0.5% -‐$915.12
Framing,	  Sheathing,	  and	  Trusses $27,046.00 14.6% $24,371.27 10.0% -‐4.6% -‐$2,674.73
Windows $6,148.00 3.3% $11,147.61 4.6% 1.3% $4,999.61
Exterior	  Doors $2,150.00 1.2% $1,362.26 0.6% -‐0.6% -‐$787.74
Interior	  Doors	  and	  Hardware $2,883.00 1.6% $2,195.46 0.9% -‐0.7% -‐$687.54
Stairs $1,052.00 0.6% $5,273.00 2.2% 1.6% $4,221.00
Roofing $5,256.00 2.8% $9,690.30 4.0% 1.2% $4,434.30
Siding $8,739.00 4.7% $14,771.23 6.1% 1.4% $6,032.23
Gu\ers	  and	  Downspouts $870.00 0.5% $0.00 0.0% -‐0.5% -‐$870.00
Plumbing $10,990.00 5.9% $16,766.73 6.9% 1.0% $5,776.73
Electrical	  Wiring $8,034.00 4.3% $8,900.00 3.7% -‐0.7% $866.00
LighKng	  Fixtures $2,193.00 1.2% $2,172.39 0.9% -‐0.3% -‐$20.61
HVAC $8,760.00 4.7% $17,725.25 7.3% 2.6% $8,965.25
InsulaKon $3,399.00 1.8% $13,570.20 5.6% 3.7% $10,171.20
Drywall $8,125.00 4.4% $8,600.00 3.5% -‐0.8% $475.00
PainKng $6,005.00 3.2% $9,000.00 3.7% 0.5% $2,995.00
Cabinets	  and	  Countertops $10,395.00 5.6% $8,568.00 3.5% -‐2.1% -‐$1,827.00
Appliances $3,619.00 2.0% $1,716.72 0.7% -‐1.2% -‐$1,902.28
Flooring $8,363.00 4.5% $9,730.50 4.0% -‐0.5% $1,367.50
Trim	  Material $3,736.00 2.0% $11,993.56 4.9% 2.9% $8,257.56
Landscaping $6,491.00 3.5% $489.59 0.2% -‐3.3% -‐$6,001.41
Wood	  Deck $1,918.00 1.0% $3,707.00 1.5% 0.5% $1,789.00
Driveway $2,729.00 1.5% $0.00 0.0% -‐1.5% -‐$2,729.00
Solar	  PV $0.00 0.0% $22,100.00 9.1% 9.1% $22,100.00
RaKng	  Fees $0.00 0.0% $1,150.00 0.5% 0.5% $1,150.00
ConKngency $0.00 0.0% $7,000.00 2.9% 2.9% $7,000.00
Other $19,487.00 10.5% $2,852.50 1.2% -‐9.3% -‐$16,634.50
Total $185,343.00 100.0% $243,082.10 100.0% $57,739.10


Single	  Family	  Price	  and	  Cost	  Breakdowns	  
2011	  NaNonal	  Results
Single Family Price and Cost Breakdowns


2011 National Results


Figure 1: 2011 NAHB vs. The Montage
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Figure 2: Sales Price Breakdown
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The financial analysis has been based on the total construction cost 
and related soft costs for the construction and sale of The Montage. 
These costs include but are not limited to: financing costs, overhead, 
profit, marketing costs, applicable taxes, applicable incentives, rebates 
and appropriate inflation rates. 


We have outlined two options for the homeowner: a Net-Zero ready 
home with the ability to add a photovoltaic system (PV system) and 
a Net-Zero home with PV installed. Utility cost savings through a 30 
year period, return on investment, net present value of the home, and 
simple payback periods for the PV system have been provided for the 
client, both in graphic and numeric form. 


The Montage has been designed to achieve LEED-H Platinum 
certification; this certification presents unique incentives applicable 
in Syracuse, NY. The structure of the mortgage is presented in order 
to better understand the feasibility of building and selling/owning 
this home with current interest rates. Vice President Nathan Walker 
from Solvay Bank located at 1537 Milton Ave, Solvay, NY 13209 has 
validated our assertions.


FINANCIAL ANALYSIS
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The mortgage layout for the home has been analyzed with a uniquely 
created amortization table. The table analyzes the payments for a total 
of 360 months (30 Year- fixed rate), presenting to a client payment dates, 
current rates of interest, payment, interest portion, principle portion, and 
the principle balance to evaluate the investment throughout its payment 
period.  A down payment of 20% of the median family income has been 
included in the analysis.  The rate of tax increase is capped at 2.0 % in NYS.  


Financial Projections for Net-Zero Ready Home


First Payment Date


Principal Amount


Term in Months


Beginning Interest Rate


Payment


MORTGAGE LAYOUT WITHOUT PV


01-Jan-15


282, 761.01


360


4.50%


$1,432.71


Figure 1: Montage Builders: Loan Amortization Calculator Net-Zero ready Layout
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The financial parameters used for the cash outflow layout analysis:


Value of Home


Down Payment (20% of MFI)


First Payment Date


2014 City and School Taxes Syracuse


2014 County Tax Syracuse


2014 County Water Tax Syracuse


Utility Cost without PV  Year 1


Mortgage Insurance Year 1


$ 295,921


$ 13,160 (Median Family Income 
of Syracuse: $ 65,800)


January 1st 2015


$ 7,571 inflated @ 2% for 30 Years


$ 3,410 inflated @ 2% for 30 Years


$ 12 inflated @ 2% for 30 Years


$1,273 inflated @ 6% for 30 Years


$ 1,645 2.5% of MFI inflated @ 
2% for 30 Years


=


=


=


=


=


=


=


=


The complete cash outflow layout diagram:


30 years 


Figure  2: Montage Builders Financial Analysis







The payment elements for a mortgage without a PV system:
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The energy costs for the United States have experienced an escalation rate of 
about 7% within the last 10 years and 5% within the last 20 years; however, 
the escalation rate forecasts an escalation of about 15.07% for the next year 
with a Historical Data Test Forecast Accuracy of 12.62%1 . Therefore a nominal 
and probable rate of 3.5 % above inflation has been applied for energy cost 
escalation within this investigation. View Figure 4 to see mortgage payments 
with a PV system.


Figure 3: Payment Elements for a Mortgage without PV


The cost of the total interest paid at 4.5%, total city and school taxes, and 
insurance costs have been broken down into three different time elements 
to better understand the costs that are associated with this house over time. 
This home has an average utilities price the first year of $106.08 per month, 
according to our Remrate analysis for Syracuse with 6803 heating degree days.2  
This is an affordable amount for a home owner with a median family income of 
$65,800.  In addition the first year monthly mortgage payment is approximately 
$1,432. 
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The same amortization table explained and referred in Figure 2 has been 
used to evaluate the mortgage layout for a home with the inclusion of a 
photovoltaic system at the additional cost of $22,100 (before incentives).  
This option was found to produce 9 year simple payback, so we have 
provided comparisons illustrating the cash outflow and mortgage layouts to 
better understand the possible advantages and financial constraints of the 
two alternatives.  


Financial Projections for Net-Zero Ready Home


First Payment Date


Principal Amount


Term in Months


Beginning Interest Rate


Payment


MORTGAGE LAYOUT WITH PV


01-Jan-15


308, 816.91


360


4.50%


$1,564.73


Figure 4: Montage Builders: Loan Amortization Calculator Net-Zero Layout
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The financial parameters used for the cash outflow layout analysis:


Value of Home


Down Payment (20% of MFI)


First Payment Date


2014 City and School Taxes Syracuse


2014 County Tax Syracuse


2014 County Water Tax Syracuse


Utility Cost without PV  Year 1


Home owner Insurance Year 1


$ 321,976.91


$ 13,160 (Median Family Income 
of Syracuse: $ 65,800)


January 1st 2015


$ 7,676 inflated @ 2% for 30 Years


$ 3,457 inflated @ 2% for 30 Years


$ 12.28 inflated @ 2% for 30 


$30 inflated @ 6% for 30 Years (Service 
Charges after)


$ 427.28 2.5% of MFI inflated @ 
2% for 30 Years


=


=


=


=


=


=


=


=


Figure 5: Montage Builders: Home Ownership Affordability Analysis & Study


A cost comparison between the Home Ownership affordability cost and the actual 
predicted costs before taxes, while taking into consideration the monthly household 
debt for this home have been evaluated and included within this study. Therefore the 
actual dollar savings may be significantly greater when considering the tax benefits 
that are applicable







Figure 8: The energy consumption breakdown as per data From (Remrate)


The cost of the total interest paid at 4.5%, total city and school taxes, and 
insurance costs have been broken down into three different time elements 
in this home. This home has an average utilities price of only $6.59 per 
month, and lower monthly mortgage payments than the home without PV.
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The soft cost for this project has been based on the percentage breakdowns 
as per information from the National Home Builders’ “Single Family Price 
and Cost Breakdown 2011 National Results.” The percentages have been 
retrieved and customized to suit and cater to the requirements of The 
Montage. The lot cost is based on actual Syracuse Land Bank values as 
explained in the introduction.


SOFT COST ANALYSIS


Figure 6: The Breakdown


Figure 7: The Renewable on-site Energy sources Price Breakdown







The maximum allowable home ownership affordability as per parameters 
presented by the challenge was 38% of the median family income (MFI), 
which includes the principle, interest, property taxes,  home insurances, and 
utilities. Within the analysis done for this home the total cash outflow that 
was predicted for the home with the PV system has been compared to the 
allowable home ownership value. Thus, potential savings of the Net- Zero 
home for the first year is calculated to be $14,375.47 with the DSIRE one time 
incentive for solar thermal DHW and PV systems. Cost savings for the second 
year are $861.47 with utility costs and savings escalating as indicated earlier.


CHALLENGE PARAMETERS VS. 
SCHEDULED VALUES
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Figure 9: Net-Zero Ready Home


Figure 10: Net-Zero Home
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Within this study the applicable monthly household debt allocated at 0.5% 
of MFI was added to the total cash outflow and deducted from the affordable 
cash outflow while being inflated equally at 2.5 % in order to provide 
uniformity and to create realistic figures that reflect the economical inflations 
that should be applied when performing calculations over an allocated time 
period.  


CASH OUTFLOW COMPARISON 


This section shows significant cost 
savings between the years with a steep 
increase in gradient that later settles 
to approximate constant savings in the 
following years towards the end of the 
mortgage. 


Figure 11: Cash Outflow Comparison Chart


Figure 11 illustrates the comparison between the total cash outflows of the 
two choices available to a potential home buyer.  Year zero includes the down 
payment scheduled for the purchase of the home that is equal due to it being 
based on the MFI.


While keeping in mind that the value of the home with PV is $22,100 greater 
than its counterpart, the utility cost savings have created tremendous savings 
causing the total cash outflow of the home (over 30 years) with PV less than 
the home without PV. In addition it is visible that with time the cost savings 
increase. 
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MORTGAGE SETTLEMENT LAYOUT


The chart below illustrates the mortgage settlement layout showing a 
potential home buyer the rate at which the settlements will be made, thus 
providing a coherent understanding of the ability to settle the payment with 
the given parameters while highlighting the practicality of owning the home 
under the given values. In addition, this allows the owner to critically identify 
a year or range of years and understand the remaining payments that will be 
outstanding within that particular time frame. A home owner may be looking 
to retire or may have a child attending college, so this layout enables the 
client to evaluate the mortgage that will remain for this home at the time in 
order to make a proficient well informed decision. 


Figure 12: Mortgage Settlement Layout Chart


APPLICABLE TAXES AND RELATED EXEMPTIONS


The following taxes applicable to Syracuse have been considered:


1. County Tax
2. City tax
3. School Tax
4. County Water Tax.


The rates used were retrieved fromOn.Gov.net.3  
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Figure 13: City of Syracuse Taxes


The tax calculation has been done by multiplying the value of the asset (the 
value of the home) by the tax rate and dividing it by a 1000.  In addition, the 
taxes have been inflated at a uniform level of 2% over the 30 year period to 
reflect state law. 


Applicable Tax = (Value of home x Adjustment Factor) /1000


Figure 14: Inflation with and without  PV


Figure 14 illustrates the inflation that has occurred within the home without 
PV and with PV from Year 1 of purchase to Year 30 at settlement. The 
differences are often significant and both choices have no exemptions as per 
incentives and rebates currently available.


STATE INCENTIVES FOR RENEWABLES AND EFFICIENCY


In addition an incentive for New York State defined as “Local Option - Solar, 
Wind & Biomass Energy Systems Exemption” has been used. This incentive 
exempts the home owner from the asset value appraisal that will occur 
when both the Solar Thermal DHW system and the PV system are installed. 
The installation of renewables raises the asset’s value by a total of $32,249. 
Therefore the property tax for this value will be exempted at 100% for the first 
fifteen years. The incentive is available to be reviewed on DSIRE.4







LEED TAX EXEMPTION


Taking into consideration that the structure is designed to achieve LEED 
Platinum regardless of the inclusion of the PV system, the following 
exemptions available to homes in Syracuse will be applicable to this home.
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Figure 15: LEED Tax Exemptions


Given this exemption the necessary adjustments have been made to both 
choices in order to produce stringently accurate results. 


Figure 16: LEED Exemption Included


The city and school taxes have been 100% exempted from the payment cash 
flow for the first eleven years, whereas the exemption gradually decreases 
from 75% in the 12th year to 25% in the 14th Year. No exemptions are thereby 
applied to the 15th year and all taxes are applicable.







UTILITIES COST SAVING BEHAVIOR REFLECTING VARIOUS 
INFLATION RATES 


The investment and its return may vary depending on the different inflation 
rates that can be associated with cost savings.  Given the energy inflation 
rates associated to the prices, the cost savings have been calculated under 
three scenarios to outline the baseline cost savings and compare the figures 
to probable inflation rates.  In order to cater to this requirement, cost savings 
made in energy with the inclusion of a PV system have been compared to 
the cost of energy at the absence of a PV system at the various inflation rates 
shown in Figure 17. 
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Figure 17: Utility Payback Period Analysis


 The Energy Costs for the United States has experienced an inflation rate of about 
7% within the last 10 years and 5% within the last 20 years. However the inflation 
rate forecasts an inflation of about 15.07% for the next year with a Historical Data 
Test Forecast Accuracy of 12.62%5 . Therefore a nominal and probable rate of 3.5 
% has been applied for energy inflation within this investigation.







While the differences in the payback periods may not be significant, this 
is mainly due to the limiation of the investment and its size. As shown 
in the below Figure 18, if a larger investment was to be made, there are 
potentially larger savings towards the latter margin of the 30 year period 
and therefore would have provided much better impactive payback periods 
when comparing the three scenarios; however and regardless, while inflation 
will undoubedtly occur, the choice of comparing the savings with no 
inflation demonstrates a baseline savings of above $45,000 with no inflation 
considered whatsoever. Therefore when syrcronizing the actual behaviour of 
money through the two inflation rates, signifcant savings are reached which 
allows the reader or potential home owner to predict cost savings between 
$80,000 and $160,000 considering the adjusment factor of the Historical Data 
Test Forecast Accuracy lacking stringent accuracy within its predictions. 
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Figure 18: Inflated Energy Cost Savings Comparison
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As explained above, Figure 19 shows an owner the payback periods on the 
investment that is to be made on the PV system. While the three inflation rates 
bring about 2 years of reductions in between them, additional costs such as 
maintenance if at all has not been included. However given that PV systems 
have potential in being low maintenance sources, the integrity of these 
calculations remain approximate.  


Figure 19: PV Simple Payback Period Comparison Chart


Comparison


Figure 20: Total Cost Savings Comparison Chart


This diagram shows the significant differences in the cost savings when 
comparing the three scenarios. While there is a baseline of over $40,000 without 
recognizing inflation, nominal increases of inflation create even larger savings.  


Comparison
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As per Figure 21 the first time incentive stated provides a potential home 
owner of the Net-Zero home savings of up to approximately $14,375.47.  Even 
though cost savings experience a negative within years 15 to 19, this deficit 
is due to the end of the LEED exemptions, a total of $5,100, as described in 
Figure 18.  Nonetheless, the opportunity created upfront provides a funding 
volume that will cater to this nominal deficit experienced in the negative flow 
years; however, the net cost savings for this period created will be $10,500, 
which was calculated by deducting the total cost deficit from the upfront cost 
savings created by the investment. 


Figure 21: Cost Comparison to Home Ownership Affordability Criteria


comparison
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STRENGTHS
• Significant Cost Savings through Utilities
• Market Adaptability (Regionally   
 Appropriate)
• Net Zero Energy
• Lucrative Payback Periods
• Tax Exemptions in place for high 
performance
• Sound Financial Investment with Minimal  
 Risk
• Bank loan Friendly


WEAKNESS
• Real Estate Appraisal
• Lack of Recognition of High Performance 
Homes related to first costs
• Durability measures are not fully recognized by 
the Insurance industry 


OPPORTUNITIES
• Higher Market Resale Value
• Sustainable Long Life Span
• Future oriented LEED or Energy Friendly  
 Exemptions / incentives
• Additional Tax Benefits
• Income alternative (Energy to Grid)


THREATS
• Financial Overuns
• Financial Incentives tied to green rating 
programs may sunset in the near future


FINANCIAL SWOT ANALYSIS 


Figure 22: Overall Review and Analysis
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FINANCIAL ANALYSIS OVERVIEW


Figure 22 depicts the financial opportunities and constraints that will be 
experienced by a potential home owner of The Montage. In comparison to 
the increasing median family incomes experienced in developing cities, 
Syracuse remains at a comparatively low MFI of $65,800; however, we met the 
challenge of providing the average home owner of Syracuse with a Net-Zero 
home at a 7% energy inflation rate with the specified PITIU of 38% of the MFI 
identified as the Home Ownership Affordability Cost value. 


According to Green Home Builders and Remodelers Study at the National 
Association of Home Builders (NAHB), Green homes are to grow between 
29% and 38% of the market by 2016. The same study done by NAHB in 
conjunction with McGraw Hill states that 46% of builders and remodelers 
find that “building green” makes it easier to market themselves in a down 
economy. Currently, an overwhelming 71% of firms are dedicated to green 
home building. Given this information, this home will additionally have a 
higher resale value than an average home of the similar area footage and be a 
marketable asset to its potential owner. 


The data furnished from the analysis confirms that a Net-Zero home has 
much greater financial opportunity with significant cost savings that can be 
achieved with the inclusion of the PV system. In addition while the choice 
may be more favorable when reviewed by financial institutions, its cash 
outflow values are lower than the values expected of a Net-Zero ready home.  
The Montage PV return on Investment is 1209% over 30 years at 7% energy 
inflation. The installation of the PV system is recommended by the team as 
a financially viable investment for a potential home owner in Syracuse with 
incomes similar to rates discussed. 
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Durability is a key component to ensuring the longevity of buildings. It adds 
lifetime value to The Montage and reduces operation and maintenance costs. 
To guarantee that The Montage is a long-standing durable structure free of 
any major issues that provides a quality and healthy living environment for 
100 or more years requires an intricate understanding of the core principles of 
building science supplemented with the use of proven research findings and 
best practice solutions. It is also imperative that these principles can be easily 
applied and replicated by everyday contractors.


ENVELOPE DURABILITY


Because there’s only one chance to make it right, the building envelope is 
arguably the most important piece to creating a durable, healthy, and energy 
efficient home. This is why our team conducted research, worked closely with 
local builders, and spent many hours discussing various strategies. We put 
just about every wall system we could think of through our decision matrix 
before arriving at our 2x6 wall covered with 4” of polyisocyanurate. What 
we concluded with was a strong envelope that manages the environmental 
challenges of our climate as well as occupant induced stressors, while keeping 
it manageable for constructability purposes.
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Literature such as Dr. Joseph Lstiburek’s Builder’s Guide to Cold Climates1 
was utilized and played an integral role in shaping our design details. 
By understanding the science behind how our building acts, we can 
effectively manage moisture movement as well as heat and air flow 
throughout our home. Other key factors that drove our design for The 
Montage included traditional ecological knowledge, common sense, and 
past experiences with less durable buildings.


Relating to durability, an interesting aspect of this project was the overlap 
between program requirements. By meeting ENERGY STAR requirements, 
we found that it took little additional effort to meet the requirements of 
LEED-H, ICC700, and the FORTIFIED standard. This demonstrates how we 
benefited from Biomimicry’s concept of redundancy. The overlap between 
programs ensured that The Montage was built to the highest standards and 
no stone was left unturned. 


FOUNDATION


DRAINAGE AND RADON


• No on site backfill is specified in the design of The Montage in order to   
  ensure reduced hydraulic pressure and efficient drainage around  
  the perimeter of the house
• All backfill and hard surfaces are sloped at a minimum ½” per foot away   
  from the home
• Perimeter drains are located on the exterior of our foundation walls and   
  are specified to be located below the bottom of the basement   
  concrete slab
• Interior drains are included in the design and are to be piped to a  


strategically located sump pump. The sump will be piped to our 
cistern which is located nearby with an overflow strategy that 
directs excess water to an onsite infiltration area


• The Montage is equipped with a passive radon mitigation system. The 
The sump pump cover is specified to be mechanically fastened 
and gasketed which will prevent radon gases from seeping into 
the home
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FOUNDATION SYSTEM


• Superior Walls promote LEAN construction processes that speed up   
  construction time and reduce labor costs
• They support design for disassembly and deconstruction and are able to  
  be reused potentially in the future
• Direct wood to concrete connections are separated by a sill sealer and/  
  or an EPDM membrane, as specified on the drawings, in order to  


manage any moisture that could possibly wick up into our wall 
system through capillary action


WALL SYSTEM


The characteristics of our wall system meet Sam Rashkin’s definition of a 
“Super Insulation” wall system as defined in his paper, The Road to Carbon 
Neutral: Energy Star for Homes and Beyond.2 The Montage’s walls meet all 
five of the criteria outlined in the paper and are listed below.


• Zero-tolerance Installation 
• Air Tightness
• Thermal Bridging
• Complete air barrier
• Provides 50% to 100% more R-value than minimum code requirements 


Please reference “Design Goals” for detailed information about advanced 
framing in The Montage.


INSULATION


Our insulation strategy was based off Dr. Joseph Lstiburek’s 10-20-40-60 rule. 


• Slab: R-20, 4” Rigid EPS beneath entire slab
• Foundation: R-26, Superior Walls Xi Plus, 2” Exterior XPS 4’ below grade
• Wall Assembly: R-45, 5 ½” Blown Cellulose, 4” Rigid Polyisocyanurate
  o (2) 2” layers, staggered and sealed at each layer
• Ceiling: R-60, 18” Blown Cellulose 
  o All top plates that intersect attic plane air sealed
  o Insulation baffle spray foamed in place
  o SIPs Panel attic access hatch with weather-stripping and   
    mechanical latches
• Rim and band joists:
  o Insulated with closed cell spray foam
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With the spray foam contractor on site, The Montage will be air sealed, 
which will then be verified by a blower door test prior to the installation of 
blown cellulose and drywall.


• Construction is not to proceed until an acceptable infiltration number is achieved


The ENERGY STAR Version 3 Thermal Enclosure Checklist and Water 
Management Checklist were followed when designing The Montage. 


• Thermal bridging through studs is virtually eliminated by applying 2   
  layers of rigid Polyisocyanurate over wall assembly 
• Raised heel energy trusses allow insulation to be installed to the full   
  required R-value at the eaves
• Exterior polyisocyanurate extends to the underside of the roof deck and  
  doubles as an insulation baffle, which will prevent wind-washing   
  of the cellulose


AIR BARRIER


We used innovative new products such as DOW Liquid Armor in 
conjunction with DOW Tuff-R rigid polyisocyanurate in order to form the 
air barrier on The Montage. Rigid air barriers are more durable than other 
strategies. By using DOW Liquid Armor, a fluid applied weather resistive 
barrier, we eliminated the need to depend on tape for the lifetime of The 
Montage. All rough openings will be treated with the liquid armor prior to 
installation of windows and doors, and again after the element is installed.


To preview DOW Liquid armor: 
https://www.youtube.com/watch?v=Z4vbNlxxzXg&feature=youtu.be 


By stopping the air flow, we also stop the majority of moisture movement. 
Careful attention was paid to where moisture would go if it did get into the 
wall. Class III interior paint with the appropriate perm rating was specified 
to permit drying to the inside of the assembly.


Figure 2: Moisture Movement Comparison (Lstiburek, Joseph)
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SIDING AND RAIN SCREEN


The rainscreen detailing on The Montage includes 1x3 wood furring strips 
with Cor-A-Vent and pest screens at the top and bottom of the assembly. 
By furring out the siding, it will contribute to the lifetime of our LP 
Smartside cladding. The airspace will allow the siding to dry efficiently and 
as Alex Wilson mentioned in his most recent blog, Lessons from Our House 
That Could Be Applied More Affordably 3,


“We spent a little more installing strapping over the exterior sheathing 
so that the siding will have an air space behind it, but the cost is low 
enough and the durability benefits great enough that this should be 


standard practice today. We will save thousands of dollars over the years 
by having to paint the siding only every 15-20 years (I predict), instead 


of as often as every five years, and a big part of the difference is the 
rainscreen detail.” (Wilson, Alex)


Our siding was ordered pre-primed to ensure coverage on all six surfaces. 
Likewise, the cedar shingles to be used on gable ends are specified to be 
primed on all six sides prior to installation. Additionally, all cut sides are to 
be sealed before installation.


TRADITIONAL ECOLOGICAL KNOWLEDGE


By studying moisture management strategies on buildings from over 100 
years ago (lower left), we learned to simply show the water where to go, 
rather than believe we could completely block it out. 


Figure 3: Hundred Plus year 
old barn


Figure 4: Example of its place 
behind the exterior cladding in this 


assembly
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For windows located well below any overhangs, we sloped our plywood 
nailers at a minimum ¼” per foot (above right), then integrated them into 
our drainage plane assembly. This simple, timeless strategy is an effective 
and dependable method for managing moisture in a critical location.


Simple rooflines fit the pattern language of the neighborhood that our 
home was designed for; this is one of the reasons why complicated roof 
lines were strictly avoided in our design. By using simple rooflines, we 
also minimize critical wall to roof connections. We followed this approach 
with the geometry of our walls also, to minimize waste. The most efficient 
buildings, like The Montage, are those with simple geometry. Anywhere 
that there was a wall to roof connection, the appropriate flashing details 
were provided.  Kick-out flashings are specified where necessary to comply 
with the ENERGY STAR water management checklist.


Covered entryways were provided at all exterior doors in order to divert 
any water or ice away from the entryway and prevent splash up.  Properly 
sized overhangs, according to the winter and summer sun angles, with 
gutters are specified to manage runoff water from the roofline. The gutters 
are diverted to a cistern and rain barrels, and any overflow is then piped to 
infiltration basins located on site. This ensures that there will be efficient 
drainage and no standing water on our site. 


FLOORING


• Zero carpet design, all hard surface flooring
• Hardwood floors can be cleaned more efficiently and can last the lifetime  
  of The Montage, unlike carpet
• Wood is a sustainable resource that grows where we live, The Northern   
  Forest, and can be refinished a few times throughout the life of The  
  Montage
• This durability strategy is also recognized in LEED Homes rating system


INTEGRATIVE PEST MANAGEMENT


Although termites are not recognized as a major concern at this time in our 
climate, we adapted our design in anticipation of them being here in the 
very near future. A two foot gravel strip lines the perimeter of our house in 
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order to deter the termites away from The Montage. We also incorporated 
a termite shield at the top of the foundation as an added measure. These 
measures also decrease or eliminate the need to use pesticides. 


The two foot gravel strip also confirms that all mature landscaping will be 
kept a minimum of 24” away from The Montage, as specified in LEED for 
Homes. The last benefit of this gravel strip is that it will prevent rainwater 
from splashing onto The Montage’s siding. 
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KEY EXTERIOR WALL SECTIONS


TOP OF WALL SECTION
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BOTTOM OF WALL SECTION
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WINDOW DETAIL
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CORNER DETAIL
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IAQ EVALUATION
The Montage, designed to ENERGY STAR and EPA Indoor airPLUS 
standards, provides a healthy and supportive indoor environment for 
its occupants. 


People spend the majority of their time indoors and efficient homes 
are built with super tight enclosures; therefore, indoor air quality is 
a critical piece of the building systems approach. In fact, because 
houses are dwellings for people, human health should represent 
the bottom line and trump all else when it comes to the built 
environment. Without the natural air changes we are accustomed to 
in older inefficient homes, pollutants and allergens must be removed 
using mechanical ventilation. Drawing on Biomimicry’s principles of 
redundancy, we’ve eliminated pollutants at the source, incorporated 
balanced mechanical ventilation, and installed operable windows 
positioned for ideal cross ventilation, maximizing a powerful defense 
against potential pollutants for occupants of The Montage.


Figure 1:  EPA, Indoor Air Pollutant Diagram. 1
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REMOVING POLLUTANTS AT THE SOURCE


Pollen, dust, radon, volatile organic chemicals, carbon monoxide, moisture, 
mold, and toxic building materials represent just some of the potential 
pollutants of the indoor environment. The most effective and fail-safe way to 
control these pollutants resides at the source. We have detached our garage, 
eliminated the use of combustion appliances, installed a passive radon vent, 
addressed interior and exterior moisture related risks, selected native plants 
for landscaping and to obviate fertilizers, and increased the “clean-ability” of 
the house by avoiding wall to wall carpeting. 


DESIGN CONSIDERATIONS


Although favorable regarding our budget, we eliminated exhaust only and 
supply only ventilation as options early on. Exhaust only ventilation places 
the house under a negative pressure drawing in air from the paths of least 
resistance. This increases the likelihood of bringing in outdoor pollutants 
like pollen, dust, car exhaust, and soil gasses. Supply only ventilation was 
insufficient as well because we didn’t have a ducted heating system that the 
unit could be tied into. Bringing in unconditioned air from outside would 
clearly have created a comfort issue in our climate. 


Using a heat recovery ventilator (HRV) was our best option. Benefits of this 
system include a reduction in the heat load, increased comfort, and filtration 
of pollutants. Unfortunately, the cost, approximately $5,000 – 7,000 installed, 
was above the price range we allotted for ventilation. We continued to 
search for more options, finally arriving at the Lunos e2 decentralized heat 
recovery ventilator system.  


WHOLE HOUSE BALANCED VENTILATION


We’ve addressed all ENERGY STAR and EPA Indoor airPLUS requirements 
in our design according to program specifications. To meet the ENERGY 
STAR whole house mechanical ventilation requirement, ASHRAE Standard 
62.2, which calls for continuous ventilation at a rate of 49 Cubic Feet per 
Minute (CFM) in our case, we specified three sets (two per set) of Lunos e2 
decentralized HRVs. Equipped with a merv 10 filter, a 60-70% efficient unit 
that removes particles as fine as milled flour, and a regenerative ceramic 
heat exchanger, these through the wall units are 90.6% efficient at heat and 
20-30% efficient at humidity recovery.2  







IA
Q


 E
VA


LU
AT


IO
N


81


Figure 2: Montage Ventilation


We assert air only goes where it is told to go. By strategically placing Lunos 
e2 HRV fans in all bedrooms, the away room, family room, and dining room, 
we have ensured that all major living areas of the home are continually 
washed with fresh air. The Lunos e2 fans operate tandem.  While one brings 
in supply air, the other exhausts stale air, see Figure 3. These units are 
charged by holding the outgoing indoor air for seventy seconds after which 
they reverse flow and bring in outdoor air, transferring the stored heat. Three 
stages of operation at nine, eighteen, and twenty-two CFM make it possible 
to ramp the units up or down as needed. These fans are engineered for quiet 
operation, remaining under one sone at their highest capacity.  
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Figure 3: Lunos e2 HRV 4


The fan set serving the family and dining room will be linked to one set of 
controllers, and the four remaining fans serving the bed and away rooms to 
another set. As per the manufacturer’s recommendation, the controls will be 
simple low-voltage rocker switches, enabling occupant override. 


Figure 4: Low-voltage rocker switches for Lunos e2 HRV 5


Creating six holes in our envelope was a concern that we addressed in 
our durability details by specifying Roflex 150 airtight gaskets, Figure 5, 
to be installed, taped on all four sides with each Lunos e2 unit as per the 
manufacture’s specifications. 


Figure 5: Roflex 150 airtight sleeve that fits Lunos e2 units 6
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LOCAL EXHAUST VENTILATION


80 CFM capacity Panasonic WhisperGreen exhaust fans will provide 
intermittent local exhaust ventilation for all three bathrooms. These units 
are equipped with SmartFlow Optimim CFM Technology which adjusts the 
fan speed according to static pressure in the ducts to reach the desired 
ventilation rate, which is in our case 50 CFM. In addition to making sure 
duct runs to the outside are as short and straight as possible, we elected to 
increase the diameter of the R-4 insulated flex duct from four to six inches 
to help the already quiet and efficient ENERGY STAR qualified fan run as 
resourcefully as possible.7  


Figure 6: Panasonic WhisperGreen bathroom exhaust fan 8


Although a CustomVent™ Variable Speed Control makes it possible to run 
the fans continuously at a low level is available, to support the efficiency of 
the Lunos e2 HRV units the fans will be programmed to remain off unless the 
occupant calls for ventilation. This also greatly reduces the risk of drawing in 
pollutants due to a negative pressure in the home. For complete moisture 
removal from the bathrooms, a High/Low delay timer will be set to run for an 
additional fifteen minutes after the switch is turned off. 


As per ASHRAE Standard 62.2, a 100 CFM minimum capacity range hood 
exhaust fan vented to the outside will be used to remove moisture, odors, 
and other indoor air contaminants right from the source. 


Extinguishing pollutant sources when possible while complying with 
ENERGY STAR and EPA Indoor airPlus requirements and meeting ASHRAE 
Standard 62.2 using the Lunos e2 HRV units in conjunction the Panasonic 
WhisperGreen bathroom reinforces our holistic approach to building and 
design. Our strategy does not only address health, it relinquishes the need 
for ductwork deals with cost and efficient use of materials and energy. See 
Appendix 1 for Indoor airPlus certificate and checklist. 
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SPACE CONDITIONING
Comprehensive design comes from understanding design conditions. 
First, we looked at the typical household energy use in New York 
State for a baseline comparison to our project. According to our 
sustainability touchstones and calculated loads, we selected 
our heating system by comparing the following system types: a 
conventional furnace; a clean and efficient electrical mini-split system; 
and the cutting-edge, all-in-one, and air-to-water Daikin Altherma 
heat pump, which integrates space conditioning and domestic hot 
water heating.







DESIGN LOADS


We used Air Conditioning Contractors of America’s (ACCA) approved 
software Elite Software - Rhvac for Manual J, D, and S calculations (8th 
Edition, Version 2). A summary of the Manual J is shown in Figure 2. For the 
full report, see Appendix 1. This report shows that our design has a heat 
load 13,979 Btu/h and a cooling load of 16,743 Btu/h. 


AVERAGE HOUSEHOLD ENERGY USE IN NEW YORK STATE
“New York households consume an average of 103 million Btu per year 
(15% more than the U.S. average). Since the weather in New York is cooler 
than most other areas of the United States, space heating (56%) makes up 
a greater portion of energy use in homes compared to the U.S. average, 
and air conditioning makes up only 1% of energy use.” 1 Syracuse is in 
Central New York and climate zone five.


Figure 1: Site energy consumption & consumption by end use 2


DESIGN LOADS AND PRINCIPLES
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Figure 2: R-hvac Manual J Summary


Although our cooling design load is higher than our heating load, we 
chose not to provide cooling for The Montage because we have designed 
it with optimal window placement according to the prevailing wind 
direction for cross ventilation, heat recovery ventilators, as well as ceiling 
fans. Moving air makes people feel up to six degrees cooler than what the 
ambient temperature is.  Furthermore, the design conditions are rarely 
reached as the projected cooling costs in REM Rate at only $49 per year 
demonstrate, see Figure 3. 


Figure 3: Cooling energy consumption and cost
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Detailed heating and cooling composition pie charts are shown in Figure 4.


Figure 4: The Montage heating and cooling load composition


DESIGN PRINCIPLES


• Provide comfortable and safe indoor conditions by sizing equipment   
  properly and avoiding the use of combustion appliances. 
• Keep it affordable – low installation cost, low operation cost, and low   
  maintenance cost.
• Use a high efficiency system to reduce energy consumption.
• Avoid natural gas to not support hydrofracking, an issue we are very   
  familiar with locally. 
• Use a system that is easily integrated into a Net-Zero design.


Wanting to achieve the same design objectives for our heating system as 
for the project as a whole, we looked for a system that would provide high 
indoor quality while consuming very little energy and being environmentally 
friendly. Based on our touchstones, we set the following goals: 


HVAC SYSTEM SELECTION


EQUIPMENT SELECTION 


The traditional gas furnace was eliminated as it uses gas which is not 
renewable and also not compatible with our mission toward Net-Zero 
energy. In addition, it is a combustion appliance which has negative health 
implications, especially in tight homes like The Montage. A furnace has a low 
initial installation cost but a much higher operational cost (about 15.9%) when 
compared to a Daikin Altherma.  See the comparison shown in Figure 5.
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Figure 5: Heating energy use comparison of traditional furnace and Daikin Altherma


Because group source heat pumps are proven to be efficient in our climate, we 
took the time to compare their benefits to those of air source heat pumps. We 
looked at the following factors.3


• Installation Cost - air source system has a lower installation cost    
  compared to ground source. 
• COP -   air source system has very good COP’s 2.2 – 3.4 although it is lower  
  than ground source.
• Operational Cost - air source system has very similar operating costs due  
  to ground source pumping requirement. 
• Maintenance, Repair, and Troubleshooting - All components of the  


air source system are above ground and accessible; therefore, compared to a 
ground source system, they are easier to maintain.


Once we settled on using an air-source heat pump, we did a juxtaposed a 
mini-split system and the Daikin Altherma. Mini-split systems are widely used 
due to their low initial cost and flexibility. For instance, a mini-split can provide 
heating and cooling capacity all in one and heads can be easily configured to 
meet various room requirements. However, it can’t provide domestic hot water 
and areas far from the head may have poor thermal comfort conditions.  In 
contrast, the Daikin Altherma is an air to water heat pump which can provide 
heating, cooling, as well as domestic hot water and it has a distribution system 
for maximum comfort. Additionally, it is easily integrated with a solar thermal 
system through the use of a “combi” tank or pre-heat tank. Their comparisons 
are listed in the table in Figure 6. Finally, we selected the Daikin Altherma for its 
all-encompassing proficiencies.
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Daikin	  Altherma	   Mini	  Split	  


Install	  cost	   Install	  cost	  +++	  


Versatility	  +	   Versatility	  -‐	  


DHW	  	  ++	   DHW	  	  -‐-‐	  


Whole	  House	  Comfort	  +++	   Whole	  house	  Comfort	  -‐-‐-‐	  


TOU	  Rates	  +	   TOU	  Rates	  -‐-‐	  


Off	  peak	  rates	  +	   Off	  Peak	  Rates	  -‐-‐	  


Storage	  Compatibility	  ++	   Storage	  Compatibility	  -‐-‐	  


COP	  ++	   COP	  +++	  


PV	  Offset	  to	  Zero	  -‐	  retrofit	  +++	   PV	  offset	  to	  zero	  -‐	  retrofit	  +	  


PV	  Offset	  to	  Zero	  –	  New	  +++	   PV	  Offset	  to	  Zero	  –	  New	  ++	  


	  
Figure 6: Daikin Alterhma & Mini Split systems comparison table4


A schematic of a Daikin Altherma system integrated with solar thermal is 
shown in Figure 7.


Figure 7: Daikin Altherma system5
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We choose to use hydronic distribution instead of air distribution due to its 
increased delivery efficiency. Using the Daikin Altherma Simulator V4.0.0, we 
evaluated three hydronic distribution types as listed in the table in Figure 8. 
Because Warmboard Radiant has a high seasonal coefficient of performance 
(COP) and low operational cost we wanted to select it; however, its initial 
installation cost was out of our budget. We solved this problem by using a local 
builder’s method of “making our own,” shown in Figure 9.  


EQUIPMENT SELECTION 


	   Low	  temp	  
Baseboard	  


Staple-up	  Radiant	   Warmboard	  
Radiant	  


Required	  heating	  
capacity	  


14979	  BTU/h	   14979	  BTU/h	   14979	  BTU/h	  


Energy	  
consumption	  
heating	  


3824	  kWh	   3199	  kWh	   2402	  kWh	  


Energy	  cost	  heating	   570	  $	   477	  $	   358	  $	  


Spare	  cap.	  in	  
heating,	  including	  
BUH	  


19777	  BTU/h	   20029	  BTU/h	   21490	  BTU/h	  


Seasonal	  COP	   2.3	   2.8	   3.7	  


Required	  cooling	  
capacity	  


16743	  BTU/h	   16743	  BTU/h	   17	  BTU/h	  


Energy	  
consumption	  
cooling	  


1210	  kWh	   1210	  kWh	   1	  kWh	  


Energy	  cost	  cooling	   180	  $	   180	  $	   0	  $	  


Spare	  cap.	  in	  cooling	   10700	  BTU/h	   10700	  BTU/h	   17	  BTU/h	  


Annualized	  EER	   10.9	   10.9	   11.5	  


SEER	   17.7	   17.7	   18.6	  


	  
Figure 8: Distribution systems comparison table
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Figure 9: Heating distribution system on the floor


To control the Dakin Altherma heating system, we have selected a self-learning 
Nest thermostat (Figure 10). With auto schedule, the Nest learns each time it is 
used and adapts to the occupant’s schedule automatically, and unlike a regular 
programmable thermostat, the Nest self-adjusts as the occupant’s schedule 
changes. Doing this, it can reduce the annual energy use of a household by up 
to 20%. Furthermore, the Nest has a System Match feature where it activates 
custom energy-savings depending on the heating distribution systems used. 
Most other thermostats are made for forced air systems only. 


SYSTEM OPERATION 


Figure 10: Nest Thermostat


The occupants will follow the manufacture manual to operate and maintain 
the Daikin system. 


MAINTENANCE SUMMARY 
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DOMESTIC HOT WATER
Domestic hot water consumption has been known to account for 
up to 15% of the electricity used in residences and is typically the 
second largest use of energy in a home.1 In energy efficient homes, 
the domestic hot water energy use can have an even greater impact 
on energy demand, as a tight envelope requires far less energy to 
condition spaces. Studies have shown that the typical American home 
wastes roughly 3,650 gallons of water per year waiting for hot water to 
arrive.2 These staggering numbers show the importance of designing 
efficient domestic hot water systems. 


 For The Montage, we chose to design the domestic hot water 
system based on the guiding principles of reducing demand losses, 
stand-by losses, and distribution losses, directly relating to our 
touchstone of efficiency. To achieve sufficient reductions in these 
areas, we chose to use the WaterSense New Homes Specification, 
LEED for homes V2008, specifying ENERGY STAR appliances where 
applicable, and following the ICC-700 National Green Building 
Standard® to guide our design. Our design goal was to design a water 
efficient system using improved technologies that deliver equal or 
better service with less water. 
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ENERGY EFFICIENT STRATEGIES


Reducing hot water demand has been the most challenging part of the 
project. How much hot water is used can vary greatly depending on the 
occupant. It is imperative to educate the homeowner on strategies to use 
less water. Some strategies we chose to educate the owner with are: 


• Only running washing machines when full.
• Not running the faucet while brushing teeth.
• Keep a pitcher of water in the fridge instead of running the tap.
• Easy access hot water turn off switch to turn off hot water heater when   
  away for extended periods of time.
• Incorporating a Pressure Reducing valve to ensure the water supply is   
  below 60 psi.


REDUCING DEMAND LOSSES


REDUCING STAND-BY LOSSES


Strategies for reducing stand-by losses include:


• Insulating solar hot water heater with an R-15 insulating blanket    
  completely surrounding the tank. 
   o Expected savings = 150 – 450 kWh annually.3
• Raising solar hot water heater off the basement floor on an insulated   
  platform.
• Sizing solar hot water heater correctly.
• Setting solar hot water heater to heat water to 120 degrees F and   
  verifying temperature at fixtures
   o Expected Savings = 100 – 200 kWh annually.3
• Utilizing a drain-water heat recovery system to raise temperature of  


incoming water before reaching the solar hot water heater. 
Second floor shower drains will have a separate line from 
the toilet, sharing a common vent above the wet line of the 
system. 







REDUCING DISTRIBUTION LOSSES
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Reducing distribution losses was the area that we were able to make the 
greatest positive impact in. Strategies for reducing distribution losses 
include: 


• Demand Initiated Recirculation System
  o Designing recirculation loop to be within 40’+ (2x ceiling   
    height).
  o Designing branch lines from recirculation loop to be less   
    than 10 feet and ½” diameter.
  o ACT D’MAND C3-100 Recirculation Pump (received   
    Certificate of Recognition by the US Department of


Energy). Deposits ambient temperate water back 
into solar hot water heater (less than 0.6 gallons) 
while delivering hot water to fixtures. See Figure 1 
below for estimated wait times.


  o Push-Button initiated instead of sensor initiated. A person  
    may enter the bathroom for reasons other than hot  
    water. 
  o All piping is located within conditioned space. 
  o Insulating hot and cold water lines to R-4.6. Insulating cold  
    water lines ensures condensation will not form on  


tubing within conditioned spaces. Properly 
installing insulation on all piping elbows to tightly 
adhere to 90 degree bend. 


  o Specifying WaterSense approved aerators at fixtures.
  o Specifying WaterSense approved fixtures. 
  o Planned grey water lines for future ease of adaption. 
  o Specifying Energy Star Dish Washer that uses less than 6.0  
    gallons per cycle.
  o Specifying Energy Star Clothes Washer with and MEF>2.0   
    and WF<5.5. 


Figure 1: Estimated Domestic Hot Water Wait Times


Sample HW Wait Time Calculation: 
 Water Volume in Branch(gal) = (Water Capacity(oz/ft)*Pipe Length(ft))/128(oz/gal)
 HW Wait Time(s) = Water Volume(gal)/Flow Rate(gpm)*60s
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Figure 3: Homeowner Operation & Maintenance Checklist







D
O


M
ES


TI
C 


H
O


T 
W


AT
ER


98


WORKS CITED


1  United States Government. Environmental Protection Agency. WaterSense. 
Washington, D.C. : , 2014. Web. <http://www.epa.gov/watersense/about_us/
index.html>.


2  Klein, Gary. “Hot Water Distribution Systems Part 1” Plumbing Systems & 
Design. Mar/Apr 2004.


3  Krigger, John, and Chris Dorsi, Residential Energy Cost Savings 
and Comfort for Existing Buildings. 5th. Helena MT: Saturn Resource 
Management, Inc., 2009. Print. 







LI
G


H
TI


N
G


 A
N


D
 A


PP
LI


A
N


CE
S


99
LIGHTING AND APPLIANCES
DESIGNING LIGHTING TO OUR SURROUNDINGS


Our lighting analysis combined several crucial building components: 
passive lighting; room occupancy times and duration; amount 
of time spent in the room; lighting level requirements; source of 
electrical production; energy use; number of fixtures; and method of 
monitoring and control.


When designing the lighting for The Montage, we tried to keep the 
natural light level of our local environment, the “Northern Forest.”  
The light from our Northern Forest can best be described as warm 
and comfortable but not overbearing.  It should feel inviting and 
have plenty of natural sunlight without glare as if the sunlight is 
just breaking through the top of the trees and hitting the ground, 
allowing for a constant soft stream of light to fill the home. It was 
essential to make sure the home had visible access to the outside to 
maximize the amount of natural light and views from light inside. 
 
By strategically placing the majority of the windows on the southern 
exposure, the home will receive the most natural light possible when 
the sun is at its lowest point in the sky during the winter months.  
This will occur during the morning and evening hours, which is 
also when the home will be at its highest usage by the occupants.  
Placing the windows in this way ensures that the homeowner will be 
able to manage the amount of natural vs. artificial light they want 
in various rooms during different times of the year.  By reducing 
the need for artificial light by replacing it with natural light to help 
maintain proper lighting levels throughout the day, we will reduce 
energy costs.  


We researched extensively natural versus artificial lighting sources 
and their effects on happiness and health.  You can learn more 
about the effects of natural vs. artificial light at HealthStatus.com.1  
Additional information about the health effects are contained in E.O. 
Wilson’s book Biophillia.2 
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MANAGEMENT OF NATURAL VS. ARTIFICIAL LIGHTING 
FOR HEALTH BENEFITS
Improper management of light in a home, whether it is too much light or 
too little, can be harmful to the occupant’s health.  With too much natural 
light, occupants would constantly close the blinds and rely completely on 
the use of artificial light.  By relying solely on artificial light, the occupant 
would reduce the ability of the occupant to stay healthy as well as restrict 
their visible comfort by not being able to look out the windows. 


As the sun moves across the sky, the southern house 
orientation will allow the most light through its windows 


therefore permit the maximum passive lighting.  Deciduous 
trees will give protection during the summer and allow 


more light through during winter.


Figure 3: Homeowner Operation & Maintenance Checklist


The occupancy of rooms at specific times of the day represents another 
factor that played a serious role in our design.  Designing large, open 
spaces with lightly colored reflective ceilings and walls allow The Montage 
to reflect the most natural light into the home compared to small rooms 
with dark colored walls.  This allows the home to maximize the amount of 
natural lumens per square foot in each room and use the least number of 
fixtures to provide the required light levels.  Reducing the reliance 
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on artificial light also reduces the cooling load.  This will ensure a warm, 
comfortable atmosphere, which is a vital part of our lighting analysis and 
design as well as energy management.   


Room Occupancy times with Lighting Levels


Location	   Estimated	  Time	  of	  Occupancy	   Lumens	  Present	  


Dining	  Room	   7am-‐9am	  &	  5pm-‐7pm	   3200	  


Living	  Room	   5pm	  -‐	  10pm	   4000	  
ADA	  Bed	   8pm	  -‐	  12am	  &	  6am-‐9am	   1600	  


1st	  Bed	   8pm	  -‐	  12am	  &	  6am-‐9am	   1600	  


2nd	  Bed	   8pm	  -‐	  12am	  &	  6am-‐9am	   1600	  


Master	  Bed	   8pm	  -‐	  12am	  &	  6am-‐9am	   2400	  


ADA	  Bath	   8pm	  -‐	  12am	  &	  6am-‐9am	   3200	  
Guest	  bath	   8pm	  -‐	  12am	  &	  6am-‐9am	   3200	  


Master	  Bath	   8pm	  -‐	  12am	  &	  6am-‐9am	   3200	  


Hallway	   8pm	  -‐	  12am	  &	  6am-‐9am	   2400	  


Stairs	   8pm	  -‐	  12am	  &	  6am-‐9am	   1600	  


Kitchen	   7am-‐9am	  &	  5pm-‐7pm	   5680	  
Mud	  room	   7am-‐9am	  &	  7pm	  -‐	  11pm	   800	  


Foyer	   8pm	  -‐	  12am	  &	  6am-‐9am	   1600	  
	  


Figure 2: Rooms with Lighting Levels


LIGHTING ENERGY COMPARISON


The lighting type was a major determining factor in our lighting analysis 
because a well-lit home while using the most energy efficient products 
was an important concept towards changing the way we build homes.  
During the initial comparison of lighting types, we looked at three main 
sources of light: incandescent (as a control), compact florescent lighting 
(CFL), and light emitting diode (LED).  
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Comparison	  Point	   LED	   CFL	   Incandescent	  
Watt	  Bulb	  (or	  Equivalent)	   60	   60	   60	  


Lumens/Watt	   88	   57	   13	  


Lumens	   800	   800	   780	  


Avg.	  Cost	   	  $	  14.00	  	   	  $	  9.00	  	   	  $	  0.75	  	  


Energy	  Consumption	  (watts/hr.)	   9	   14	   60	  


Average	  lifespan	  (LS)	  (Hours)	   	  	  	  30,000	  	   	  	  	  10,000	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2,000	  	  


Average	  Use	  per	  day	  (hrs.)	   3	   3	   3	  


Yearly	  Energy	  use	  (kWh)	   10.0	   15.4	   65.7	  


Comparison	  Point	   LED	   CFL	   Incandescent	  
Avg.	  LS	  in	  Years	   27.4	   9.1	   1.8	  


Energy	  used	  over	  Bulb	  LS	  (kWh)	   272.7	   140.4	   120	  


Cost	  per	  kWh	   	  $	  0.145	  	   	  $	  0.145	  	   	  $	  0.145	  	  


Energy	  cost	  over	  bulb	  LS	   	  $	  39.55	  	   	  $	  20.35	  	   	  $	  17.40	  	  


Yearly	  Energy	  Cost	   	  $	  	  	  1.44	  	   	  $	  	  	  2.23	  	   	  $	  	  	  9.53	  	  


Bulbs	  required	  to	  meet	  LED	  LS	   1	   3	   15	  


Bulbs	  cost	  over	  LED	  LS	   	  $	  14.00	  	   	  $	  27.00	  	   	  $	  11.25	  	  


Energy	  consumed	  to	  meet	  LED	  LS	  (kWh)	   272.7	   421.1	   1800	  


Total	  Energy	  Cost	  compared	  to	  LED	  LS	   	  $	  39.55	  	   	  $	  61.05	  	   	  $	  261.00	  	  


Total	  Cost	  plus	  cost	  of	  bulb	   	  $	  53.55	  	   	  $	  88.05	  	   	  $	  272.25	  	  


Estimated	  environmental	  impact	  by	  recycling	  
mercury	  in	  bulb	   0%	   25%	   0%	  


Return	  on	  investment	   35.40%	   33.17%	   4.31%	  
	  


Figure 3: Bulb Type Comparison


Based on the information in the chart above, we were able to conclude the 
best return on investment was from LED fixtures/bulbs because the energy 
use over time and environmental impact was less compared to recycling 
the mercury content found in CFLs.  Energy-wise CFLs are significantly 
more efficient than incandescent bulbs, but we questioned the benefit of 
increasing energy savings at the cost of allowing mercury into the home.  
In every standard CFL bulb (60W Equivalent), there is 5mg of mercury. 


For homeowners the danger of mercury in CFLs is serious and requires 
specific measures to dispose of properly.  “Do no harm,” human health, and 
performance are priorities when designing our lighting system. It is our 
belief that the increase in safety by using LEDs outweighs the cost savings 
from CFLs.


Therefore, we implemented all ENERGY STAR LED fixtures and bulbs into 
our lighting design.  Using LED lighting reduces our home’s overall energy 
consumption, making it much easier to achieve Net-Zero due to a reduced 
electrical load.
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LIGHTING FOR TIMES OF OCCUPANCY
Understanding the times of the day a room is occupied is important while 
designing the lighting infrastructure.  As the amount of time a household 
spends in a room increases, the reliance on electrical energy also increases.  
For example, members of a household will spend more time in the 
kitchen and living room compared to the bathroom, thus placing a higher 
emphasis on electrical energy needed to supply these rooms.    


By maximizing the amount of light by proper window orientation, ample 
fixtures, and dimmable switches we have given the home owner the ability 
to change the lighting mood to their preferred setting in high use areas.


High use rooms in The Montage have dimming switches incorporated to 
manage energy use.  Individual Lutron dimming switches will allow the 
homeowner to adjust the light in several rooms such as the living room 
and dining room.  From an energy management perspective, this is a great 
way to give the homeowner the ability to control lighting levels when full 
density light can be overwhelming since every installed Lutron Dimmable 
switch automatically reduces the load of a lighting circuit by 5%.    See 
Appendix 1 for more details.


TASK LIGHTING ANALYSIS: REFERENCE FIGURE 4 FOR 
DETAILED ROOM INFORMATION


KITCHEN
The lighting design of the kitchen involves several recessed down lights 
illuminating the area between the island and the main counter.  Under 
cabinet LED lights illuminate countertops, giving a generous amount of 
task lighting.  The appeal of our design is based around the practicality 
of installation as well as simplicity of our design, keeping it manageable, 
efficient, cost effective, and universal.  


BATHROOM
All of the bathrooms contain two simple fixtures that are ENERGY STAR 
rated with LED bulbs: one vanity fixture and one fan light.  These two 
fixtures provide ample lumens for the bathrooms with three LED efficient 
bulbs in each.
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FRONT PORCH
The Montage’s front porch has three main fixtures: two LED surface 
mounted fixtures that will illuminate the porch and one LED wall mounted 
security light.  The two surface mounted fixtures will create a warm and 
inviting atmosphere.  The wall mounted LED light will be controlled by a 
separate switch and has several illuminates the front porch and mitigate 
home intrusions because it’s a well-lit area.


MUD ROOM TO GARAGE EXTERIOR LIGHTING
On the exterior of The Montage’s mud room, next to the door an essential 
lighting design has been implemented: two LED wall mounted fixtures.  
These fixtures will be controlled from both inside the house as well as 
from inside the garage for ease of visible access into the home, ADA 
Compliance, safety, and security. 


MASTER BEDROOM CONTROL LIGHTING
A safety feature our team implemented into The Montage is a lighting 
control switch in the master bedroom.  The lighting control switch controls 
LED exterior lights along the back entrance of the house and driveway.  
This is primarily useful for security so that the occupant can illuminate the 
outside of the house without needing to walk downstairs in the event of 
an emergency or if someone arrives home late.


Location	  
SQ	  FT	  of	  
Area	  


Lumens	  
Present	  


Required	  
Foot-‐candles	  


Montage	  Foot-‐
candles	  


Dining	  
Room	   119.3	   3200	   10	  to	  20	   26.8	  
Living	  
Room	   237	   4000	   20	  to	  55	   16.9	  


ADA	  Bed	   107.8	   1600	   10	  to	  20	   14.8	  


1st	  Bed	   119.1	   1600	   10	  to	  20	   13.4	  
2nd	  Bed	   119.1	   1600	   10	  to	  20	   13.4	  


Master	  Bed	   184.5	   2400	   10	  to	  20	   13.0	  


ADA	  Bath	   73.2	   3200	   10	  to	  20	   43.7	  
Guest	  bath	   68	   3200	   10	  to	  20	   47.1	  
Master	  
Bath	   62.5	   3200	   10	  to	  20	   51.2	  


Hallway	   71.7	   2400	   10	  to	  20	   33.5	  
Stairs	   50	   1600	   20	  to	  30	   32.0	  


Kitchen	   138.4	   5680	   20	  to	  55	   41.0	  


Mud	  room	   67.1	   800	   10	  to	  20	   11.9	  
Foyer	   86.7	   1600	   10	  to	  20	   18.5	  
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LIGHTING ENERGY USE ANALYSIS
Understanding the times of the day a room is occupied is important while 
designing the lighting infrastructure.  As the amount of time a household 
spends in a room increases, the reliance on electrical energy also increases.  
For example, members of a household will spend more time in the 
kitchen and living room compared to the bathroom, thus placing a higher 
emphasis on electrical energy needed to supply these rooms.    


By maximizing the amount of light by proper window orientation, ample 
fixtures, and dimmable switches we have given the home owner the ability 
to change the lighting mood to their preferred setting in high use areas.


Lighting units Watts hrs/day Watts/ 
unit/ day 


Total Watts 
per all 


fixture Type 


kWh 
per 
day 


Days in 
Year 


Total 
kWh/year 


Flushmounted 
Surface Light 
(LED & ES)  


(Type D) 


5 18 8 144 720 0.72 365 262.8 


Flushmounted CFL 
Globe Light (LED 
& ES) (Type C) 


8 26 8 208 1664 1.66 365 607.36 


Bathroom vanity 
Lights (LED) 


(Type B) 
3 24 3 72 216 0.22 365 78.84 


6" LED Recessed 
Downlight (Type I) 2 20 8 160 320 0.32 365 116.8 


LED Light with 
Fan (Type A) 2 10 8 80 160 0.16 365 58.4 


Light Socket w/ 
LED Bulb (60W 


LED $13.97) 
(Type F) 


12 9 4 36 432 0.43 365 157.68 


70CFM Exhaust 
Fan W/LED  Light 


(Type E) 
3 26 4 104 312 0.31 365 113.88 


Exterior Wall 
Lighting LED     


(Type G) 
3 10 4 40 120 0.12 365 43.8 


LED Motion 
sensor lighting 


(Type L) 
2 26 3 78 156 0.16 365 56.94 


LED Dining room 
& Island Light 


(Type J) 
2 20 8 160 320 0.32 365 116.8 


12" LED Snap 
Lights (Type H) 7 3 8 24 168 0.17 365 61.32 


LED Front Porch 
Light (Type K) 2 8.3 4 33.2 66.4 0.07 365 24.24 


	   	   	   	   	   	   	   Total kWh 1698.86 
	   	   	   	   	   	   	   Cost/ kWh  $    0.145  
	   	   	   	   	   	   	   Total Cost  $  246.33  


	  
Figure 5: Light Energy Analysis
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Our predicted kWh analysis of the lighting system estimated that the 
annual amount of energy needed to power our LED lighting system would 
be approximately 1,700 kWh/ yr.  


EDUCATION BY HOME ENERGY MANAGEMENT 
SYSTEMS (HEMS)
In order to educate and consciously inform the homeowner in real-time 
about their energy use we have implemented The Total Energy Detective 
(TED).  The Energy Detective is a home energy management system 
that displays energy usage on a computer screen (Appendix 2).  It is an 
inexpensive and efficient method to manage energy in a simple and easy 
to understand format.  A real-time graph of the amount of energy The 
Montage uses will be displayed while computing the cost of current and 
future energy bills.  The TED system monitor software can be installed on 
your home computer where you can monitor, record, and view data on 
your desktop or laptop. 


APPLIANCES 
Only ENERGY STAR appliances are specified for The Montage.  These 
appliances will use less energy than conventional appliances.  The figures 
can be seen below in Figure 6.


Appliance	   Size	   kWh/yr.	   ENERGY	  STAR	  Compliant	   Characteristics	  


Range/oven	   4.9	  cu.	  Ft.	   varies	  (~985)	   Yes	  	   Black	  
Dishwasher	   24"	   264	   Yes	   Stainless	  Steel	  


Refrigerator/Freezer	  
25.2	  cu.	  


Ft.	   481	   Yes	   Stainless	  Steel	  
Microwave/Range	  fan	   24"	   varies	  (~306)	   	  Yes	   Stainless	  Steel	  


Washer/dryer	   Not	  Inc.	   800	   Yes	  
	  Predictable	  
Energy	  Use	  


Estimated	  kWh/yr.	  	   	  	   2224	   	  	   	  	  
Cost/kWh	   	  	   	  $	  0.145	  	   	  	   	  	  
Total	  Cost	   	  	   	  $	  322.48	  	   	  	   	  	  
	  


Figure 6: Appliance Energy Analysis


Furthermore, to achieve Net-Zero, it’s beneficial to have all electric 
appliances, allowing the PV system to offset all appliance use.  The 
anticipated load for all appliances is 2225kWh/yr.  This includes all installed 
and any future appliances such as a washer or dryer.  
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ZERO NET ENERGY USE
GENERAL HOUSE DESIGN MODIFICATIONS


In a recent blog post, These Ain’t Yer Grandpappy’s Heat Pumps, Allison 
Bails sums it up best, “Build an all-electric, micro-load home, add 
enough photovoltaic modules, and voilà, you’re at net zero energy 
use, producing as much as you use.”1 This is exactly the approach we 
took to achieving Net-Zero with The Montage.  We focused first on 
reducing our load by maximizing our envelope’s efficiency. Then we 
selected ENERGY STAR lighting and appliances as well as the Daikin 
Altherma, a combined space conditioning and domestic hot water 
system, which is easily integrated with solar thermal. 


PV Shading Array Diagram


Figure 1: Solar PV Shading Array
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HOME ENERGY MANAGEMENT


We incorporated The Total Energy Detective (TED) Electricity Monitor 
into our design. This system provides the homeowner with the ability 
to monitor real-time energy use of the following components: lighting, 
heating, PV production, and appliances. Naturally, it empowers the 
owner to alter his behavior should he see the need. According to the 
manufacturer, using a TED system will save a homeowner anywhere from 5 
– 30% on his electricity bill, a significant contribution toward lowering the 
total load and enabling a PV system to cover it fully.2


Figure 2: TED display


THE TED SYSTEM BENEFITS OVERVIEW


• Solar – TED records production and consumption detail as well as   
  showing net monitoring. 
• The average TED user saves 5 – 30% off his electricity bill. 
• Being 99% accurate, TED will provide exportable data. 
• Affordable – the average TED user finds the unit to pay for itself within a year. 
• TED helps users discover energy hogs and phantom loads. 
• Allows users to predict their monthly bills using local utility rates.3


109







ZE
RO


 N
ET


 E
N


ER
G


Y 
U


SE


THE MONTAGE ENERGY CONSUMPTION ANALYSIS:


Figure 3: The Montage’s estimated total energy consumption


HEATING SYSTEM MANAGEMENT


As mentioned and outlined in our space conditioning section, we chose 
the Nest thermostat to regulate our heating system and reduce heating 
cost by 20%, an efficient measure to assist our Net-Zero achievement.


RENEWABLE ENERGY SYSTEM SELECTION


To ensure an appropriate renewable energy system selection for The 
Montage at 201 Hubbell Ave, we conducted research, studied the site using 
a solar site assessment tool (SSAT), and spoke with local contractors about 
the potential for wind, geothermal, and solar at our location. According to 
our lot conditions, budget, and goals, we determined a combination of solar 
PV and solar thermal to be our best option. 


Please note that the site specific data is missing because of the EPA’s system 
failure.  This tool has been down for several weeks and if there are any 
concerns on the site specific data anyone may contact James Critchfield 
from the EPA at (202-343-9442) who is in charge of the system.  He would be 
happy to answer any of your questions or concerns about Northern Forests 
Solar Site Assessment.
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SOLAR ELECTRIC SYSTEM


To provide solar photovoltaic readiness, we followed the Environmental 
Protection Agency’s (EPA) Solar Photovoltaic (PV) Renewable Energy Ready 
Home specifications (RERH) and filled out the corresponding checklist 
(Appendix 1,2). Our design meets all of the requirements, for example 
meeting the minimum dead-load specification for the roof.


The total proposed size of The Montage’s photovoltaic system is 8kW 
covering 450 sq. ft of its south facing roof (177° azimuth). It will consist 
of twenty-seven 275 watt panels that have the production capabilities of 
8,400 kWh – 8,840 kWh per year. According to our quote from CNY Solar, 
the system will cost roughly $12,200 after all state and federal incentives 
have been applied. Applying a rate of $0.15 per kWh, this system will offset 
$1,147 of our projected $1,257 annual utility costs.


Figure 4: PV System Financial Analysis


This system will be controlled by two string inverters, a Sunny Boy 5000 and 
a Sunny Boy 3000. The two inverters will be installed in the basement on a 4’ 
x 8’ sheet of plywood and fed into a 70 amp breaker in a 225 amp panel box. 
We used string inverters over micro inverters because they are compatible 
with a future battery back-up system.  


111







ZE
RO


 N
ET


 E
N


ER
G


Y 
U


SE


MAINTENANCE OF PHOTOVOLTAIC SYSTEM
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Figure 5: PV Homeowner Maintenance Checklist


SOLAR THERMAL


With 2x6 studs, The Montage is equipped to support the additional load of 
a solar thermal system on its south facing wall. This placement was chosen 
according to the advice of Gary Klein who urged us to make sure the system 
would not produce more than needed during the summer. Overhangs and 
deciduous trees will shade the array during the hot summer months; in the 
winter, when the sun is lower in the sky and leaves are off of the trees, they 
will be fully exposed.  


A solar thermal evacuated tube system was selected and sized to reduce 
the domestic hot water load for The Montage. By adding the system to 
our already very reduced utility cost, we offer the owner an estimated 
monthly utility cost of $2. We followed the EPA’s Solar Water Heating (SWH) 
Renewable Energy Ready Home specifications (RERH) and filled out the 
corresponding checklist (Appendix 3,4) The checklist covers all relevant 
solar data such as azimuth of the system, potential tilt, size of system, 
location of system, and any solar shading. This system will offset most of The 
Montage’s hot water production. 
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Figure 6: Solar Thermal Financial Analysis


MAINTENANCE OF SOLAR THERMAL:


• Make sure there are no leaks in the system.
• Clean any debris form the surface of the collectors regularly.
• Ensure your pump is working (cost to replace $200-300 and lasts about 10  
  years).
• Have the collector serviced or checked by the installer every year.
• TED helps users discover energy hogs and phantom loads. 
• Touch the tubes while the system is on to ensure it is warming the water.
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CONSTRUCTION DOCUMENTS
See Construction Documents Folder
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Accessing Footprints
The Footprints Dashboard is a webpage that is served from the ECC device, (not from The Energy Detective 
website).  An internet connection is not required to access Footprints, however your computer’s Internet 
Browser software, (Internet Explorer, Firefox, Chrome, Safari) is used to display the Footprints page and 
Internet access is required to take advantage of some of the system features.  
Open your Browser software, in the address bar at the top of the page, type “TED6000” and select ENTER.  Most 
Browsers will then auto-fill the remainder of the address and load the Footprints Dashboard.


If your Browser does not load the Footprints page, you can access your router to determine the IP of the ECC 
and type the IP into the Browser address bar.  You can also download the TED Installation Utility from the TED 
website (see the link below) and Run the installer.   This ‘installer” will locate the IP of your device.  (If you do 
not have Internet access, see Appendix A of this guide.) Select your TED device when the installer locates it on 
your network and select Launch in Browser. 
TED Installer download page:   http://www.theenergydetective.com/downloads-documents
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When you first open Footprints, you will see the Live Dashboard Screen.   None of the data will be populated until you 
complete the Setup procedures described below. 


To get your system up and running, please follow these steps completely.
Under the SETTINGS tab, press System Settings as shown below to begin the Setup process.
 


Settings - System Settings
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Next you will see the Welcome screen.  You can move from screen-to-screen by pressing the next/previous but-
ton or by selecting the specific TAB you want.  Let’s go through the screens one by one: Please note that for most 
users the optimum settings are already set by default.  Other than the Product IDs, we highly recommend that you 
leave the settings as-is until you fully understand how it works and exactly what it is you want to change.


                 The System can be modified at any time simply by going through this System Setup Wizard.


Network Settings tab
If you are connected to a standard router, you should not need to change the 
default settings at all.  
The only change you should make is to UNCHECK the box indicated below.   
This will make the IP address static as assigned by your router.   All of the infor-
mation should auto-fill.   Do not change any of these numbers.


If you are connecting directly to 
your computer (not recommended) 
see Appendix A.


Password Protection
To password-protect Footprints page or configuration, select the appropriate box and enter your user name 
and password.  You will be prompted for your selections when you update the settings.  (You may have to 
select Update again after entering your username and password.)


Settings - System Settings


Uncheck this box
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Time and Date
If you are connected to the Internet (through your router or local network), TED will automatically retrieve the time.  If not, 
uncheck the box and enter the time and date.  Once set, the ECC will keep track of time, even during a power failure. 


System Layout
Here is where we tell TED about your installed system.  If you have typical installation with one MTU, one ECC 
and one Display, then you won’t need to change anything.  If you have more than one MTU (Dual Panel or Solar/
Wind Package) then change the quantities as required.  


If you own a Radio Thermostat thermostat (available 
at Home Depot), you will be able to adjust your 
thermostat settings via TED.  If you do not own a 
RadioThermostat, simply leave as ‘0.’


Settings - System Settings


Either USNAP 1 or USNAP 2 port may be selected 
for use with Wireless Display.  See appendix B for 
USNAP installation.
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Product IDs (Extremely important)
MTU ID:  Carefully type in the six digit ID numbers (serial numbers) for each MTU into the Product ID field.  The IDs 
are labeled on the MTU case in the format 13 12 34 or 16 12 34, depending on model.  If you selected more than one MTU 
on the previous screen, the respective number of MTU-IDs will automatically appear and require IDs.


TCP Checkbox:  The TED Pro MTU has the option of TCP (Transmission Control Protocol) communication through an 
Ethernet connection.  If you have a TED Pro MTU connected via Ethernet connection, select the TCP Checkbox beside this 
MTU ID and enter the IP address of the MTU.  If you do not know the MTU IP address, it can be determined by running the 
TED Installation utility, http://www.theenergydetective.com/downloads-documents, or accessing the router’s DHCP client 
list. (If MTUs are communicating through the power lines to the ECC, do not check the TCP checkbox.  TCP option is not 
available on PRO Lite or Pro Home MTUs.)


DISPLAY ID: If you have an optional Wireless Display, you will need to enter the ID number.  Hold the button on the 
Display for 30 seconds to enter the settings menu.  The Wireless Display ID will be in the format 30 12 34.  Carefully enter 
the number into Product ID field.  If you have a Wired display that connects to the back of the ECC, no ID number needs to 
be recorded in the Display Product ID field.  


If you have a 3M- or RadioThermostat-brand thermostat and wish to tie it(them) into TED, refer to your 
RadioThermostat Instruction Manual to sync with TED.


Settings - System Settings


SPYDER
The Spyder is an optional add-on component for TED Pro, which allows for the monitoring of branch circuits within an 
electrical panel.  The Spyder behaves differently from an MTU, in that it does not record SECOND-data; it does record 
MINUTE, HOUR, etc.  Each ‘leg’ of data is stored independently and can be viewed on the Spyder Summary, graphs, historically, 
or exported.


We highly recommend that you read the entire section on the Spyder setup so that you have a good understanding of the 
procedures and how it will work.
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When installing the Spyder in your 
electric panel, it is vital that you make note 
of the circuit that each CT is connected 
to.  Once the Spyder is installed, you will 
name the corresponding leg-connection.


Leg number 1 must correspond with the 
same leg number as shown in the picture 
here.  Note on the Spyder (image below) 
that  each ‘leg’ is numbered.


Naming your Spyder legs in the Reference 
Diagram is purely for your reference, to 
help you remember what Circuit each CT 
is connected to.  


The names that you input under the “Graph Description” will appear in the Spyder Summary, Graphs, Export, etc.  You 
may desire to simply use the names from the Reference Diagram above as your Graph Descriptions, however, if you GROUP 
some of the legs to arrive at a composite measurement, you may desire to have a totally different name.  See GROUPING 
section below for more details.


MULT (multiplier)
The multiplier can be changed, depending on the type circuit you have connected the CT to.  If it is a regular single-pole 
breaker, 110V circuit, you would leave the default of 1 selected.  If the CT has been installed around one leg of a 240V 2-pole 
breaker (like an AC compressor as shown on Leg 1 above), you have the option of either a) using a single CT and changing 
the Multiplier to “2”, or b) use a second CT to connect to the second leg - in which case you would leave each multiplier set 
to “1.”  The loads are generally balanced in a residence, and you would be fine using a single CT on a 2- or 3-pole breaker and 
setting the multiplier at a 2 or 3, whichever is appropriate.  However, in a commercial or industrial setting, it would be wise to 
measure the circuit to determine whether it is balanced or not.


Leg #


Leg
 Number


Using a Negative Multiplier
If you wanted to subtract a circuit from 
the Spyder total, you would use a negative 
multiplier.  For example, if you had a Mother-
in-Law suite that you wanted to separate from 
the rest of the loads, you would simply change 
the multiplier to a “-1.”


You would do the same thing if you had a sub-
panel you didn’t want to include.  Change the 
multiplier to “-1.”


SOLAR and MULT
If you use a Spyder leg to monitor your SOLAR/WIND PRODUCTION, the multiplier must be changed to a NEGATIVE 
number.  
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GROUPING Spyder Legs


As previously noted, it is possible to group Spyder legs.  Grouping legs gives you many options.  The only drawback to 
grouping Spyder legs is that it takes up a memory location(s) within TED.  Each Spyder has 8 allocated memory locations.  You 
can use the 8 locations to store data from the eight individual CTs that you connected - as shown above.


We recommend checking the boxes 
diagonally as it relates to the Circuit 
indicated above the boxes.
THEN, take the names from the 
Circuit Reference Diagram and list 
them down the Graph Description 
column.


For example, most air conditioning systems have two components - 
the compressor and the fan (or blower).  If you want to see what your 
entire AC system costs, you would need to combine the compressor 
with the fan.  In the example to the right, you will see that we have 
changed the 2nd slot to read “AC All” and selected Circuits 1 and 3 
to be a group, and moved “Kitch Lt” down a line.  
In this example, you will see that we no longer have the “AC Fan” 
as a line-item, so it will not show up on any graphs, history, etc.  We 
have “AC All” in the space where ‘AC Fan’ was - so that is what 
will appear in the Graphs, History, etc.  Notice that ‘AC Fan’ leg in 
the Circuit Reference Design remains on leg 3.   You can calculate 
what the AC Fan load is by subtracting the “AC Comp“ from the 
“AC All.”
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A few miscellaneous comments regarding the Spyder:


-  You can use a leg in as many Groups as you wish;
-  You can have as many legs in a Group as you wish;
-  A single MTU can accommodate two Spyders.
-  You can not add a leg from Spyder 1 to be in a Group in Spyder 2; 
-  Spyder second-data is not recorded (minute, hour, day, etc. are recorded)
-  Leg-loads less than 150 Watts will be less accurate.
-  Spyder-data can be exported to CSV-file (Excel) at any time


SPACE RESERVED FOR TAB-IMAGES
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Operational Settings
These settings control how often information is 
updated in the system. 
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Display Setting
Your Wireless Display is very flexible; you can adjust the backlight, sleep and scroll settings, you can also select 
which screens to display.  You can check one, any, or all of them depending on which information is important to 
you.  The following choices apply to the optional Wireless Display.


See page 17 of the User’s Manual for additional Footprints and graphing options available under the Advanced 
tab on the Dashboard.


Settings - System Settings
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Write to Device
Like any software program, you need to save the changes you made.  Changes will be applied when you click the 
Update button.


Update
You will use this function every time you make a change to your TED Pro system.  This will update the 
changes you make and save them to the ECC.  


Backup Settings
Before updating changes, you can save the previous settings to a file on your PC.  (Recommended) 


Restore Settings
You can restore settings that you previously saved to a file on your PC.  The restored settings will be applied 
when the Update button is selected.


After pressing UPDATE, the progress bar will indicate that it is writing the data to the ECC.


Settings - System Settings
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Wait for the progress bar to read 100%, then you press Finish.  Footprints will then refresh your browser and the 
system will begin operation with your new settings.  You may make changes to the Settings at any time.


See page 21 of the User’s Manual for additional Footprints and graphing options available under the 
Advanced tab on the Dashboard.


Settings - System Settings
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Utility Settings Wizard
These settings affect the rate calculations of your TED Pro system.  It would be most helpful to have your most 
recent electric bill handy for this.


Select NEXT after making your selection


TED Pro automatically resets the 
billing cycle based on the Meter 
Read Date.  This date may fluc-
tuate from bill-to-bill by a couple 
of days (depending on weekends, 
etc), but it will generally be pretty 
reliable.  Do not change the Me-
ter Read Date if your bill comes 
in and the date is off by one or 
two days, because your next 
month bill will likely adjust for it. 


Select 1 if your utility does not have tariffs for different seasons of the year.
Select 2 if you have SUMMER and WINTER rates.
Select 3 if you have THREE seasons.
Select 4 if you have WINTER, SPRING, SUMMER, and FALL rates


Settings - Utility Settings
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The Rate Plan Type selected will determine what the next screen will show


Choose your rate plan type here
FLAT - a fixed price per kWh.  (i.e.  $0.1152)
TIERED - Your utility bill uses a tiered formula. (i.e. $.xxxx for 1st xxx kWh and 
$.xxxx for 2nd xxx kWh and $.xxxx for 3rd kWh and so on.)
TIME OF USE - Your utility has different rates during different times of the day.  
(i.e. From 8-10a.m. is $.xxxx kWh, from 1-6pm is $.xxxx kWh.)
TIERED WITHIN A TIME OF USE - Choose this if your utility bill is based on 
a Tiered system within a Time of Use system.  (i.e. $0.xxxx for 1st xxx kWh from 
8-10a.m., $0.xxxx  per kWh for 2nd kWh from 8-10a.m., etc.)


Select NEXT after making your selection


Settings - Utility Settings
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These are the screens that you would see if you were to 
select 1 Season, 2 Seasons, 3 Seasons, and 4 Seasons.


Screen Samples showing FLAT RATE with SEASONS


Note:  The format used for CENTS per Kilowatt Hour is 
$0.xxxxx, where “x” is the actual cents charged.  Think 
about it...how do you write thirteen cents?   Answer:  
$0.13000


Settings - Utility Settings







Page 16Page 17


www.theenergydetective.com


Page 17


Rev 2.1


Screen Sample showing TIERED RATE with 2 SEASONS


Upon entry of the kWh break point of the 1st Tier, the sec-
ond break point will automatically appear.  You will then 
enter the kWh break point of the 2nd Tier.  The beginning 
of the 3rd Tier will automatically appear.
After you’ve entered the next-to-last kWh break point, TED 
will automatically show the beginning of the ‘balance’ of 
kWh.


If you entered a number of Seasons 
other than “1”, you will enter the Tiers 
for each Season.


Settings - Utility Settings
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Screen Samples showing TIME OF USE RATES with SEASONS


Notice that each rate can be in the AM and the PM.  If a rate occurs only 
once in the day, leave the other (AM or PM) at the default of 12:00 - 12:00.


If you have entered multiple Seasons, you will need to input the TOU periods for all seasons as well.


Most utilities consider weekends and holidays OFF PEAK.  Check here if that is NOT the case.


Select NEXT when completed


Enter the corresponding rates.  If your utility has a 6th digit, just round it up/down.


Select NEXT when completed


Settings - Utility Settings
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Demand Charges
Demand charges can often be 
the larger part of a commercial 
facility’s electric bill.


This is a charge billed by some, but 
not all utilities from time to time to 
recover their costs for extraordinary 
fuel prices.


For example, neighborhood street lighting costs, or 
any other recurring costs the Utility may pass on to 
the consumer.   If more than one fixed fee applies, 
enter the sum of all fees.


Some utilities, in addition to a charge 
per kWh, have a minimum charge for 
electricity.   This is typically a flat-fee.


Charged as a percentage calculation of the entire 
bill.  If you have multiple items on your bill that 
are calculated as a percentage, you can add them 
all together and enter them here.


Select NEXT when completed


Settings - Utility Settings
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Write to Device
Like any software program, you need to save the changes you made.  Changes will be applied when you click the 
Update button.


Backup Settings
Before updating changes, you can save the previous settings to a file on your PC.  (Recommended) 


Restore Settings
You can restore settings that you previously saved to a file on your PC.  The restored settings will be applied 
when the Update button is selected.


Update
You will use this function every time you make a change to your TED Pro system.  This will update the 
changes you make and save them to the ECC.  Press UPDATE.


Wait on the progress bar to reach 100%, and then press FINISH


Settings - Utility Settings
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TED Advisor


TED Advisor is a real-time energy notification system. TED Advisor sends immediate notification, 
locally and remotely, via email and/or text message to let you know that a user-defined parameter 
has been reached.


You may need to call your Internet Service Provider (ISP) to obtain some of the details below.


Check the appropriate box for any parameter for which you would like notification.


Settings - TED Advisor
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Status LED Settings


Your ECC (Energy Control Center) has 3 LEDs on the face.   These LEDs can be user-adjusted to  
be meaningful in several ways.  They are Green, Yellow, and Red.


For Example:   If you wanted the LEDs to give you an indication of how much money you were spending 
in real-time (without looking at a Display or your Computer), you can set the LEDs to change at specific 
intervals.  In the above setting, the Green LED will be lit when you are spending less than $0.10 per hour  
The Red LED trigger-point is at $0.50, so any value between $0.10 and $0.50 will turn on the Yellow LED.   
These values can be changed at any time.


Settings - Status LED Settings
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3rd Party Posting


If you wish to send your TED-data to an outside source (like a university, a neighborhood/
community, a solar-company, a utility, or any other entity that is aggregating the data), this is a 
user-friendly way to do so.     Just click the “Activate Energy Posting” button and follow the on-
screen instructions.  Note:  You may post only to two sources at one time.


Settings - Activate Energy Posting
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Exporting Data


If you have multiple MTUs or a SOLAR/WIND 
installation, you can output the data for each MTU 
for analysis by clicking the drop-down.


Data Export
Data can be exported in CSV format (Excel-format) 
at any time.  The internal capacity of data that TED 
will store is:
Seconds:  60 minutes
Minutes:  48 hours
Hours:     90 Days
Days:       24 months
Months:   10 years


Each of these data-ranges are stored independently.


Data is saved in this manner - when the field is full 
(ex: 60 minutes of Second-data) the oldest record is 
erased and the new second-data is written.


To export the data, simply select the data you would 
like to export to analyze, and follow the on-screen 
instructions.


Export
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Restart TEDPro
Selecting “Restart TEDPro” accomplishes the 
same thing as unplugging your ECC.   It is not 
something you will likely find yourself needing to 
do.   It simply eliminates the need to physically 
unplug the ECC.


AdvAnced Functions


Firmware Update
You can update your Footprints firmware using the instructions below, but it is HIGHLY recommended 
that any firmware updates are done following directions on our website.  
http://www.theenergydetective.com


Click the Browse button and locate the firmware 
you are wanting to update.  Once you have located 
and selected the file, click UPDATE FIRMWARE.  
The process is totally automatic at this point.  
Depending on the size of the update, this process 
could take from one to 30 minutes.


(see note above on Firmware Update)  There 
will be occasions when TED or your utility may 
have an update for your firmware.  It could be an 
update for your Display, the MTU, or the ECC.  It 
may be a rate change, software modification, or 
a new feature.  There are several ways in which 
you can receive the update: by link in an email, a 
direct download from the TED website, or from 
your Utility’s website.  It will be your option to 
install the update.
Once you have downloaded the update to your 
computer, you will need to select the “Update 
Firmware” feature on TED Pro shown here.


Advanced Tab
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Footprints Settings
You can adjust the ranges displayed within Footprints two ways.   You can press the +/- buttons on each graph/
range you would like to change, or you can click the ADVANCED tab, and Modify Dashboard Settings as 
shown below.  NOTE:  any changes made using the +/- keys are saved in that specific computer’s browser 
only.  They are not saved to any computers on the LAN.  If multiple people are accessing the ECC, each 
person(s) viewing Footprints may customize their graphs on their particular computer.


Modify Dashboard and Modify Graph Settings under ADVANCED Tab:
The Max Value is the maximum amount shown on any graphs.  If you have a small, energy-efficient facility, you 
may only see a maximum real time use of 5kW.  Change the “Real Time kW Usage” setting to “5” and the maxi-
mum on the dial will be 5kW instead of 12kW.  If you have a large facility, you may need to change it to 800kW to 
keep the needle from pegging.  Any of the scales can be changed from the Dashboard by pressing the +/- buttons.   
The ‘STEP’ number is the incremental value changed for each field when the +/- button is pressed.


For Solar installations 
only, make this number 
a NEGATIVE number 
equal to the size of the 
PV system.  In other 
words, if you have 
a 7kW system, you 
should make this a -7.


Advanced Tab
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Reset Totals to Zero
Select this function to reset all of your totals to zero.   
This is a non-recoverable act, so you may want to 
consider Exporting your data prior to executing this 
function.


Erase History
Select this function to erase your entire history.   This 
is a non-recoverable act, so you may want to consider 
Exporting your data prior to executing this function.


Reset to Factory Default
Select this function to reset all the data within TED.   
The will clear ALL charts, graphs, and all operational 
variables (time, date, rates, meter date, etc.)  It will 
NOT erase History.  This is a non-recoverable act, so 
you may want to consider Exporting your data prior to 
executing this function.


Modify MTU Calibration
Your TED comes calibrated from the factory. Most 
installations do NOT require any changes to the default 
settings.  The default multiplier is 1:1.   If, after a 2-3 
MONTH period, you feel TED is not matching your 
utility meter exactly, you can modify this multiplier to 
make TED more closely match your utility meter.  You 
can adjust both the kW as well as the Voltage multiplier.


Reset to Factory Default and Erase History
Select this function to reset all the data within TED.   
The will clear ALL history, charts, graphs, and all 
operational variables (time, date, rates, meter date, etc.)
This is a non-recoverable act, so you may want to 
consider Exporting your data prior to executing this 
function.


Advanced Tab
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HELP Tab
Selecting any of the items shown under the HELP tab will open a link to download a file.   You can 
choose to either view the files on your browser window, or you can save them to your computer.


HELP - ABOUT will display the 
version of firmware your system is 
operating under.   This may be useful 
information if you ever need support.


HELP Tab
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TED Pro Statistics Page
This will open up a diagnostics screen.  The most meaningful items (to the user) on the screen are the 
“MTU Rec” and “MTU Skp” shown below.  These indicate Received data-packets and Skipped data-
packets.  If the Skipped is 20% or less than the Received, your system is in great shape.  (divide MTU 
Skp by MTU Rec).   In the example below:  64 divided by 108929 = 0.0005 (or 0.05%).  The PLC in 
your TED system is extremely robust, so you likely will have no problems whatsoever.
If your MTU Skp ratio is higher than 20%, we would suggest you visit the following link:
http://www.theenergydetective.com/PLC


HELP Tab
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HISTORY


Use this History Chart to compare your usage with prior time periods.  The data auto-populates.
Compare Hours, Days, and Months.


To see historical data for separate MTUs, simply click the desired MTU as shown below.


HISTORY Tab
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GRAPHING
The graphing library on your TED Pro is very flexible.   If you look at the image below, you would be wondering 
“where is the graph?!”   You may need to alter the scale of the graph (see D & E below) so that the graph appears.  
NOTE:   Graphing is BROWSER-specific...so if you modify it on your desktop computer, you will need to do 
the same on other computers you wish to see the graphs.
Looking at the image below:
A  These indicate the data points that will graph when you check the CHECKBOXES.  You can also change 


the COLOR of the graphed lines by clicking on the background color (for example, under “Main” the 
background color of “Power” is a light blue...you would click the light blue area and a color chart appears) 


B  This is the value of the details that were checked under Item A, at a specific point in time.
C  This indicates the upper value of the Y-Axis of the graph.
D  These +/- buttons change the LOWER value of the Y-Axis.  These buttons function independently of the 


upper value buttons (in Item E below)
E  These +/- buttons change the UPPER value of the Y-Axis.  These buttons function independently of the 


upper value buttons.   Press the + until you begin to see your graph appear (it was simply out of range in 
the image below).


F  Once your graph appears, you can move this vertical red line (with your mouse) along the graphed bar and 
note the value-change in “B” as you move along the graph.


G  Graph Seconds, Minutes, Hours, Day, etc. for any period by selecting appropriate drop-down.


BC


D E
A


F


G


Graphing Tab
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GRAPHING (cont’d)


TED Pro stores data internally in its ECC.  This data can be retrieved at any time and graphed displayed in graphic 
form.  The data available for viewing is: 


SECONDS - one hour of second-data in increments from Live (real-time) recording, 30-seconds, or 1, 2, 5, 15, 
30 and 60 minutes.


MINUTES -  48 hours of minute-data may be displayed in increments from 30 minutes; 1, 2, 4, 12, 24, 36, to 48 
hours.


HOUR       - 90 days of hourly data are stored.  Historical Hourly Data is viewable for any selected date-range 
in increments of 7-day periods.  Specific Hourly Data can be viewed in kWh, Voltage, or Dollars.


 
DAY         - 2 years of Daily data are stored.    Daily Data is viewable for any selected range for the prior 2 


years in 90-day periods.  Data viewable is: kWh, Dollars, Minimum/Maximum Voltage, Minimum/
Maximum Cost, Minimum/Maximum Power (kW).


MONTH     - 10 years of Monthly data are stored.  Data viewable is: kWh, Dollars, Minimum/Maximum Voltage, 
Minimum/Maximum Cost, Minimum/Maximum Power (kW).


Sample - SECONDS graph of kW - scale selected is 30 seconds


If more than 1 MTU is installed, 
each MTU may be graphed 
simply by checking the box 
under the name of the MTU.


Graphing Tab
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Sample - MINUTE graph of kW- scale selected is 12 Hours


Looking at the graph, you 
can immediately see when 
the HVAC is on, when 
activity begins (office 
opens), etc.


Sample - HOUR graph of kWh


Hovering over any point 
on any graph will give 
the specific detail of that 
moment in time.


Graphing Tab
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Solar/Wind Generation
If you are generating power (solar/wind, or auxiliary generator), TED will record your Generation, 
Consumption, and record the Net of the two as well.  At any time, you can see each independently 
simply by checking the appropriate tab on the Live Dashboard (MTU1, MTU2, NET).


This section is to be completed only after the physical installation of the MTU(s) and CT(s) have 
been completed.


Your TED system  can have up to 4 MTUs.  One (or more) MTU(s) will be measuring your 
Consumption (Load), and the second (other) MTU will be measuring your Production (Generation).  
Footprints will record each of these, and also present the NET of your Production/Consumption.  
You may also have an MTU monitoring your HVAC unit (you will want this MTU to be set to 
STAND ALONE).  Setting the MTU to “Stand Alone” tells the system not to count it twice in the 
overall load.


Under SETTINGS, select System Settings Wizard
-   Select the tab System Layout
-   Under “How Many MTUs?”, click the drop-down and select how many you have installed.
-   Under “Multiple MTU Configuration,” select “SOLAR” if you have installed a Generating system. 


Only after you have completed the Setup of your system will the changes be noted on the Live Dashboard.


By selecting “NET”, you will see a combined view of both/all of your MTUs...showing you a positive number if your 
consumption is greater than your generation, or a negative view if you are generating more electricity than you are 
consuming (sending electricity back to the grid).


You can view MTU1, MTU2, (MTU3 & MTU4 - if you have that many installed) all independently simply by selecting 
the appropriate MTU on the Dashboard, History, or Graph.
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APPENDIX A
Connecting TED Pro ECC Directly to a Computer


Note: It is highly recommended that you connect your ECC directly to your router, and not your computer.
•  Installation and setup is simplified.
•  Energy information can be viewed by any device connected on your home network.
•  Time is automatically synchronized.
•  Up to the minute weather information is available.


If you do not have a router, we highly recommend that you purchase one.


To connect your ECC directly to your computer, you will most likely need to change the network settings on your 
computer.  Please carefully follow these steps:


1.  Plug the ECC into a 120V outlet.
2.  Connect your PC to the ECC with the included Ethernet Patch Cable.


2.1.  If you need a longer cable, any CAT V cable with RJ45 jacks may be used.
2.2.  A cross-over cable can be used to direct-connect to the computer, but it is not necessary.  The ECC auto-


matically senses the cable configuration.
3.  Open your web browser (Internet Explorer, Firefox, Chrome, etc.)


3.1. In the address bar type in:  http://192.168.7.4/Footprints.html
3.2. FootPrints Pro Dashboard should load (Note: could take up to 1 ½ minutes to load)


4.  If you get a “Cannot Open Webpage” or “File Not Found” error on your browser, then you will need to change 
the IP of your PC.
4.1.  Go to Control Panel/Network and Sharing Center (accessed from Start Menu)
4.2.  Click on Manage Network Connections.
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4.3.  Click on Local Area Connection


4.4.  Click on Properties
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4.5.  Highlight Internet Protocol Version 4 (TCP/IPv4). Click on “Properties”


4.6.  Click “Use the following IP address” and fill in as shown:
4.6.1.  IP Address             192.168.7.1
4.6.2.  Subnet mask: 255.255.255.0
4.6.3.  Default ECC: 192.168.7.1
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4.7.  Click OK
4.8.  Restart your browser and type:  http://192.168.7.4/Footprints.html   into the address bar. 


4.9.  Footprints Pro Dashboard should be displayed
4.9.1.  Read and follow Footprints Pro Help File.
4.9.2.  If Footprints Pro does not come up, please contact your network administrator, IT department or 


trained computer professional. 


  TED (Energy, Inc.) can not help you troubleshoot network issues.
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APPENDIX B


USNAP Devices


With the power cord unplugged from the wall outlet, turn over the ECC and slide in the USNAP card until it seats 
firmly.  If you have any trouble seating a USNAP device, the second port can be used - do not force the card.  
The ports are identified as USNAP 1 on the side of the AC power cord and USNAP 2 on the side of the Ethernet 
connection as shown below.  The selected port will need to be identified in System Setting/ System Layout.


APPENDIX C


Wired Display


If your system has a Wired Display, connect it to the ECC with the USB3 cable provided as shown below.








Montage Builders - NF MBT Design


201 Hubbell Ave


Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3


Slab: R-41.3AGWall: R-45.3


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1


Ceiling Fans: 2


Dishwashers: 1


Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home


-5


Projected Rating: Based on Plans - Field Confirmation Required.








HEAT PUMP


R-410A


INVERTER


™


All-in-one, all year round heating, 
cooling and domestic hot water 


supply solution
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™


Heat pump solution to fit botH 
new build Homes and tHe Harder to 
Heat older properties


Heating


COOLing 


High Quality, Innovative Products


Innovation and quality are constantly at the forefront


of Daikin’s philosophy. Daikin’s systems provide highly


efficient solutions, which minimize the impact on the


environment and running costs.


Daikin AlthermaTM Advantages over  


Traditional Boiler Systems


 30 – 50% reduction in CO2 emissions


 Low running and maintenance costs


 Low noise – unobtrusive and quiet


 Easy to install, no groundwork  
     i.e. trenches or boreholes


 Ideal for off gas grid properties


 Single phase power supply with low starting  
     current


 Flexible, can be connected to underfloor heating,  
     low temperature radiators or fan coils


 Advanced Energy Saving Features


     - Outdoor reset built in as standard


     - Inverter Technology


 Excellent option for net zero home- with thermal   
    solar domestic hot water production and inverter 
    driven compressor compatability with photovoltaic 
    solar.


did You Know…
 Renewable heating and hot water 


solutions help save money and also 


help the environment
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3 in 1 SYSteM  


FOR neW COnStRUCtiOn  


& RenOVatiOn


MORe COMFORt >


LOW eneRgY COnSUMPtiOn >


FeWeR CO > 2 eMiSSiOnS


DOMeStiC HOt WateR PRODUCtiOn
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 tHe 3 in 1 gUaRantee  
 FOR abSOLUte COMFORt 


2.  Page 6 


 tHe baSiCS


3.   Page 10 


 teCHniCaLLY


4.   Page 18 


 eCOnOMiCaLLY


5.   Page 19 


 aPPLiCatiOnS


6.  Page 24 


 teCHniCaL SPeCiFiCatiOnS


daiKin


daiKin


daiKin


daiKin


daiKin


daiKin ™


™


™


™


™


™


™


7.  daiKin Page 30 ™


tHe SOFtWaRe
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Daikin AlthermaTM  is an innovative system that heats, 
produces domestic hot water and can even cool 
spaces. Daikin Altherma  offers your customer maximum 
comfort the whole year through.


These heat pumps are also an interesting alternative for 
classic gas or fuel oil heating as they offer your customers 
unique benefits:


They use renewable energy sources  >


(such as outside air)


They deliver considerable savings in energy >


They deliver a significant contribution  >


in the fight against CO2 emissions 


They can provide heating, cooling  >


and domestic hot water


       
       
      


eneRgY eFFiCient OPeRatiOn


The air-to-water heat pump from Daikin uses a 
sustainable energy source. In fact, it extracts heat from 
the outside air. The system consists of a closed circuit 
containing R-410A refrigerant. A thermodynamic 
cycle is created through evaporation, condensation, 
compression and expansion. A heat pump “pumps” 
heat from a low to a high temperature level. The heat 
raised is transferred to the water distribution system 
(under floor heating, low temperature radiators and/
or fan coil units) in the home via a heat exchanger.
 


Depending on the model and the conditions, a Daikin  
Altherma  air-to-water heat pump delivers between 3 
and 5 kWh of usable heat for every 1 kWh of electricity 
it uses. That’s a great ratio from 3:1 - 5:1!


Daikin Heat PUMP exPeRienCe 
Daikin has more than 50 years of experience 
with heat pumps, and supplies more than 
one million of them to homes, shops and of-
fices each year. This success is not just a quirk 
of fate: Daikin has always been at the cutting 
edge of technology and its goal is to provide 
you with turn-key comfort. Only a market 
leader can guarantee you this level of service 
and quality control! 


HigH eFFiCienCY MeanS LOW eneRgY COStS  
Heating system efficiency is measured using 
the Coefficient of Performance (COP), which 
is the ratio of heat produced to energy 
consumed. 


™


 


70%


30%


Renovating your heating system and wanting to reduce your energy costs? interested in a heating solution with lower 
energy costs? the heat pump is currently the most efficient indoor comfort system on the market: a cutting-edge 
technology with clear benefits for you and the environment.
 


     1.tHe 3 in 1 Guarantee   
            for absolute comfort
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daiKin offers tHe
complete renewable solution
for Home HeatinG and Hot water


Daikin AlthermaTM Benefits for
New Construction and Retrofit
Installations


  Cost effective installations


  Inverter technology and weather
      compensation as standard


  Low energy consumption


  Reduced CO2 emissions


  Safe, easy to maintain and  
      comfortable all year round


  No extensive ground works


  No Flues, fuel lines or fuel tanks


  Providing all your heating and hot
      water needs throughout the year


  A fully packaged heat pump
      system – no hidden ‘extras’


  Superior technology ensuring
      performance is unaffected in a
      cool climate, infact even as
      low as -4°F (-20°C)


How Heat Pumps Work


A ‘‘Heat Pump’’ is a mover of heat, utilizing the available renewable heat from 
the outside air. It works on the same principle as a refrigerator, but in reverse!


STAGE ONE


The vapor then passes to the compressor and is compressed. When compressed
the pressure is increased and the temperature of the vapour rises, effectively
concentrating the heat.


The hot vapor passes to the second heat exchanger (the condenser) where
the heat is rejected and the vapor condenses back into a liquid. In the case
of Altherma the rejected heat is passed into the water of the central heating
and hot water system ready for use in the home.


The liquid refrigerant than passes through an expansion valve, reducing
its pressure and temperature, ready to start the whole cycle once again.


The heat transfer medium (the refrigerant) is colder than the heat source  
(the outside air). As the outside air passes across the first heat exchanger  
(the evaporator) the liquid refrigerant absorbs the heat and evaporates.


STAGE TWO


STAGE THREE


STAGE FOUR


1


2


3


4


Compressor


CondenserEvaporator


Heat DistributionHeat Source


Expansion Valve


c
1


2


4


3


did You  


Know tHat… 


Air  source heat pumps provide 3-5kW of  


energy for every 1kW of e lectr ic i ty  used
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Daikin aLtHeRMatM  
SPLit tYPe


Application Heating and (optional) cooling (+ domestic hot water)


   


Heat pump type Outdoor (compressor) unit + Indoor (hydronic parts) unit


R-410A refrigerant piping Between outdoor unit and indoor unit


H2O piping Between indoor unit and indoor heating appliances


Installer’s advantages No extra insulation of H2O piping required to protect from freezing up


     2.tHe basics


Daikin offers you the choice between a Daikin altherma™ system with an outdoor unit and indoor unit, or a 
Daikin altherma™ Monobloc System, in which the hydrobox components are located within the outdoor unit.   
the Daikin altherma™ is a low temperature heating system optimized to work with radiant floor heating.


The Split system can be combined with:
- Under floor heating
- Fan coil units
- Low temperature radiators, to provide your customers the comfort they require.


In addition, the Split system can be connected to: 
   A domestic hot water tank to supply your customer’s hot water needs
   Solar collectors, with optional solar kit, to compliment the production of hot water
   A room thermostat, to regulate the ideal temperature easily, quickly and conveniently.


outdoor and indoor unit


™
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Daikin aLtHeRMatM  
MOnObLOC


Application Heating and (optional) cooling (+ domestic hot water)


Heat pump type Outdoor unit only (compressor and hydronic parts combined)


R-410A refrigerant piping Inside outdoor unit


H2O piping Between outdoor unit and heating terminal units


Installer’s advantages Only H2O piping needed to install the system


monobloc outdoor unit


The monobloc system can be combined with:
- Under floor heating
- Fan coil units
- Low temperature radiators, to provide your customer the comfort they require.


In addition, the monobloc system can be connected to:
   A domestic hot water tank to supply your customer’s hot water needs
   Solar collectors, with optional solar kit, to compliment the production of hot water
   A room thermostat, to regulate the ideal temperature easily, quickly and conveniently.


tHe basics 
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Low 
temperature  


radiator 
(field supply)


Under Floor  
Heating System (field supply)


2 / Domestic 
hot water tank


2B /  Solar kit option


1B / Hydrobox1A / Outdoor
unit


1A / OUtDOOR Unit : 
an eFFiCient USe OF eneRgY FROM tHe aiR


Daikin Altherma uses a natural source 
of energy. The outdoor unit extracts 
heat from the outside air and transfers 


it inside through refrigerant piping to supply heating. 
The compact outdoor unit is easily installed and, as 
no drilling or excavation work is required, it can also 
be installed in condos and apartments.


       


2 / DOMeStiC HOt WateR tank : 
FOR LOW eneRgY COnSUMPtiOn


As for your domestic hot water, Daikin Altherma is just 
as clever. The unique lay-out and special placement of 
the system components maximize energy efficiency. 
The water inside the storage tank is primarily warmed 
up by thermal energy from the outside air, thanks to a 
heat exchanger connected to the heat pump. However, 
an additional electrical heating element in the domestic 
water tank can take care of extra heat required in the 
shower, tub or sink. At necessary intervals the water 


1B / HYDRObOx : 
tHe HeaRt OF tHe Daikin aLtHeRMatM SYSteM


The hydrobox heats the water that circulates through 
low temperature radiators, floor heating systems or fan 
coil units and also provides domestic hot water. If you 
opt for the combination of heating and cooling, then 
the hydrobox can also reverse the cycle to provide lower 
water temperatures and thus cooling to the home.


aiR-tO-WateR Heat PUMP


     tHe basics


™


     The system consists of 5 components which work together  
     to provide the ideal comfort and water temperature.


is automatically heated to 158°F or more to prevent 
the risk of bacteria growth. With Daikin Altherma, 
delightfully warm and perfectly safe water can 
be enjoyed at all times. Depending on the daily 
consumption of hot water, Daikin Altherma domestic 
hot water tanks are available in two different sizes.


1A / USing Heat PUMP teCHnOLOgY 
2B / WitH SOLaR kit OPtiOn
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3 /  Monobloc  


outdoor unit


3 / MOnObLOC OUtDOOR Unit: aLL in One


In addition to Daikin Altherma Split type systems, 
Daikin has a monobloc version in which the hydrobox 
components are located within the outdoor unit. In this 
new system, the water pipes, rather than refrigerant  


4 / SOLaR COnneCtiOn kit


Averaged over an entire year, the sun delivers half of 
the energy we need to bring our domestic water up to 
the desired temperature for free. Your customer can 
use this free solar energy by connecting a solar boiler to 
his Daikin Altherma system. A solar boiler is a thermal 
solar-energy system whereby solar rays are transformed 
into heat. The heat is then stored in a water supply tank. 


4A / SOLaR COLLeCtOR PaneL (FieLD SUPPLY)


The high-efficiency collectors transfer all the short-
wave solar radiation into heat as a result of their highly 
selective coating. The collectors can be mounted on the 
roof tiles.  


lines, run indoors from the outdoor unit, making 
installation much quicker and easier for the installer.
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4B / SOLaR PUMP StatiOn (FieLD SUPPLY)


Typical pump stations are equipped with safety valve, 
pressure gauge and connection for expansion vessel, 
and flow and return temperature indication. A digital 
temperature difference controller with plain text is also 
included. The Solar yield (kWh) is measured by a sensor. 
Pump speed is controlled by the solar intensity to ensure 
maximum efficiency.  The heat pump is disabled during 
solar heating as solar energy gets the first priority, which 
ensures system protection and maximum efficiency.


4B /  Solar pump station  
       (field supply)


4A /  Solar collector                   
 


   (field supply)                    


6 / ROOM tHeRMOStat


With the wired room thermostat, the ideal temperature 
can be easily, quickly and conveniently regulated. 


5 /  Hydronic
Fan Coil Unit  
(option)


5 / HYDROniC Fan COiL Unit (OPtiOn)


For Hydro-Air or traditional forced air applications, 


the high efficiency hydronic fan coil unit can be 


used to meet your comfort needs.
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     3.tecHnicallY


SUPeR PeRFORManCe tHankS 
tO tHe inVeRteR PRinCiPLe


The coefficient of performance (COP) of the Daikin 
Altherma  heat pump is also largely attributable to 
the Daikin inverter principle. An integrated frequency-
converter adjusts the rotational speed of the compressor 
to suit the heating demand. Therefore, the system 
seldom operates at full capacity and your customer only 
pays for the energy which they actually need.


Heat exCHangeR  
anti-CORROSiOn tReatMent


As standard, the heat exchanger in the outdoor unit is 
provided with an anti-corrosion treatment. This treat-
ment guarantees and noticeably increases the resistance 
against acid rain and salt corrosion.


Typical Daikin heat 
exchanger


Aluminium


Hydrophilic layer


Corrosion-resistant acrylate 
resin


HigH eFFiCienCY COMPReSSORS: 


1 - Daikin aLtHeRMatM SPLit tYPe aiR-tO-WateR Heat PUMP


tHe OUtDOOR Unit
Compact, weather-resistant and easy to install >


Contains an inverter controlled compressor for energy efficiency and precise temperature regulation >


Heat pump operation range: heating and domestic hot water to -4°F (-20°C) outside temperature >


The scroll-compressors are designed as a compact, robust, low-noise device to guarantee optimal 
operational reliability (no valves and built-in swing-link coupling) and efficiency (through a low initial 
flow and a constant compression ratio).  It uses Pulse Width Modulation (PWM) Technology.


Slow 
start


Temperature remains stable
Temperature / Power input


Time


Set  
temp.


System   
with  


Inverter


System 
without 
Inverter


Heating operation:


™


The swing-compressors have been setting trends in the area of energy efficient performance for the 
past 10 years (leaks and friction are basically non-existent).  The design of the swing compressor reduces 
friction during operation for smoother and quieter rotation with less vibration resulting in a more durable 
compressor. It also minimizes the leakage of refrigerant gas during compression. The result is a system 
that operates quietly and efficiently.  It uses Pulse Amplitude Modulation (PAM) Technology.  The PAM 
Control reduces energy loss by controlling how often the converter switches on and off.
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Available in two versions: EKHBH for heating  >


only, EKHBX for heating and cooling


Built-in electric back-up heater for additional  >


heating during extremely cold outdoor 
temperatures or as back-up in case of problems 
with the outdoor unit


2 shut-off valves to assemble the water outlet and  >


inlet


Compact and easy to install: all components are  >


pre-assembled, all parts are easy to reach for 
maintenance. Wall-mounting is comparable to a 
traditional gas heater.


Heating and Cooling


If you choose Daikin Altherma  with an indoor unit 
EKHBX, it can not only heat the house, but also cool it. 
The heat pump is then equipped with a reversible 4-way 
valve, whereby the refrigeration cycle is reversed and 
heat is removed from the rooms. The indoor unit can 
cool rooms via under floor cooling or fan coil units.


Set temperature limits


To prevent incorrect manual adjustments, temperature 
limits can be implemented for both cooling and heating. 
With under floor heating, for example, it is important 
that the temperature of the water is controlled to the 
type of floor element. To prevent condensation problems, 
the temperature for floor cooling can never be lower than 
64.4°F (18°C). For fan coil units, the water temperature 
can be allowed to decrease to 41°F (5°C). 


Heat exchanger1. 


Expansion tank (2.64 gal.)2. 


Circulator3. 


Tank with back-up heating4. 


Air purge valve5. 


Refrigerant liquid connection6. 


Refrigerant gas connection7. 


Water inlet connection8. 


Water outlet connection9. 


Pressure gauge (water circuit)10. 


Water filter11. 


Pressure relief valve12. 


User interface13. 


Switch box14. 


Flow switch15. 


HYDRObOx


9. 8.


7. 6.


13.


10.


2.


1.


14.


3.


15.


12. 5.


4.


11.


extRa POSSibiLitieS tHankS tO tHe inDOOR Unit…


tecHnicallY
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tHe USeR inteRFaCe


With the easy to reach digital user interface in the 
indoor unit, controlling the Daikin Altherma  system is 
also simple for your customer. The display offers a great 
deal of useful information:


Day of the week >


Time >


Operating mode   >


(heating or cooling, heating domestic hot water, low-noise operating outdoor unit)


Compressor operation >


Pump operation >


Back-up operation >


Booster heating operation   >


(in the hot water tank)


Error codes for alarm >


Temperature   >


(outdoor temperature, temperature in hot water tank, leaving water temperature at indoor unit exit)


did You Know… 


Your customer can select a maximum of five time periods each day during which the following 


functions will or will not be activated:


Low-noise operation of the outdoor unit >


Electric booster heater in the hot water tank >


Heating of the domestic water >


Reduction of the water temperature >


The five time periods per function are repeated daily. Your customer can still manually adjust 


the system when he stays home unexpectedly or stays up later. These settings are automatically 


switched off at the next programmed event.
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2 - Daikin aLtHeRMatM  MOnObLOC aiR-tO-WateR Heat PUMP


High efficiency compressor1. 


Expansion tank2. 


Tank with back up heating3. 


Pressure gauge (water circuit)4. 


Refrigerant connection5. 


All hydronic parts are located within the outdoor unit >


H > 2O piping between outdoor unit and indoor heating apparatus


   
The Daikin AlthermaTM monobloc is available in 
different versions 
- heating only or heating and cooling 
- with bottom plate heater 
- single phase 
- 35MBH, 48MBH, or 54MBH 
       
 


Built-in electric back-up heater  > for additional 
heating during extremely cold outdoor 
temperatures. The Daikin Altherma Monobloc 
is standard equipped with a 6  kW back-up 
heater, which can be adjusted to 3  kW.  
 
If necessary, an “in line” back-up heater of 6  kW can be 
mounted indoors (also adjustable to 3 kW or 3.5 kW) 


The  > scroll-compressors provided are designed as 
a compact, robust, low-noise device to guarantee 
optimal operational reliability (no valves and 


built-in swing-link coupling) and efficiency 
(through a low initial flow and a constant 
compression ratio).


1 5


3


4


2


tecHnicallY


did You Know…
 In order to protect the water pipes 


from freezing up during winter, 
insulation is provided for all hydronic 
components and special software has 
been applied to activate the pump 
and back-up heater if necessary. 
This prevents the water temperature 
from dropping below freezing point 
and can minimize the need for the 
addition of glycol to the water pipes. 
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3 - tHe DOMeStiC HOt WateR tank


Field supply1. 


Hot water connection (H)2. 


Pressure relief valve connection3. 


Pressure relief valve (field supply)4. 


Electrical box5. 


Electrical box lid6. 


Recirculation hole7. 


Thermistor socket8. 


Flow inlet connection (F) (from main unit)9. 


Heat exchanger coil10. 


Return outlet connection (R) (to main unit)11. 


Cold water connection (C)12. 


Threaded thermistor hole for use with solar kit option.  13. 


(Refer to the Installation manual EKSOLHWBAVJU).


Temperature and pressure relief valve connection14. 


Thermal protectors (Q2L, Q3L)15. 


Booster heater16. 


Flow direction17. 


Available in 2 capacities: 50 and 80  >


gallons for floor mounted installation.


Stainless steel design. >


1 37/64” cfc-free insulation material (polyurethane) > .


Contains 2 heating elements: a heat  >


exchanger at the bottom where the hot 


water from the hydrobox circulates and an 


extra 3 kW electric heater at the top.


A thermistor in the hot water tank controls a 3-way  >


valve and/or booster heater via the hydrobox.
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did You Know…
Your customers with a solar boiler can 


enjoy wonderful hot water at any 


time, even when the sun is not shining? 


An integrated re-heater is included  


in the system to help the sun on  


cloudy days.


MULtiFUnCtiOnaL HOt WateR tank …


 Stainless steel >


Daikin offers a tank made of stainless steel equipped 
with a sacrificial rod to protect the tank against 
corrosion.


 Anti-bacteria function >


To prevent the development of bacteria, the hot water 
tank is equipped with an anti-bacteria function. You 
can set up the program so the water is heated to a 
specific temperature (standard setting = 158°F (70°C) 
at a set time on one or more days of the week.


 Flexible control >


It is possible to set “priority setting” for the production 
of domestic hot water. In this way the customer has 
domestic hot water available at any time of the day.


The heating of the domestic hot water can also be set 
up according to the night tarif. Another opportunity 
for rational energy consumption.


 Regulating switch-on and shut-off  >
temperatures


You personally set the minimum and maximum 
temperature when the water in the tank must be 
heated by the heat pump for the customer.


 Delaying booster heater switch-off >


To prevent the booster heater from switching on 
and off too often, you can allow the system to 
switch off as soon as the temperature reaches 
a maximum of 39°F (22°C) higher than the set 
temperature.


 Allowing back-up heater and booster  >
heater to work separately


Programming the system to prevent the 
simultaneous operation of the back-up heater and 
the booster heater is also possible. An interesting 
possibility for homes with a limited current amp 
load!


No natural gas or fuel oil connection or exhaust  >


fume channel required.


tecHnicallY
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SOLaR tHeRMaL bOiLeR


Averaged over an entire year, the sun delivers half of 
the energy we need to bring our domestic water up to 
the desired temperature for free. Your customer can 
use this solar energy by connecting a solar boiler to the 
Daikin Altherma  system. A solar boiler is a thermal solar-
energy system, whereby solar rays are transformed into 
heat. The heat is then stored in a water supply tank. 


2. Hydrobox


1. Solar collector
(Flat plate collector)


(field supply)


5. Solar pump station 
(field supply)


3. Domestic Hot Water Tank


4. Solar kit


1


5


2


3


4


SOLaR kit


The solar kit provides the transfer of solar heat to the Daikin 
Altherma  hot water tank via an external heat exchanger. 
In contrast to tanks with two heat exchangers, this system 
allows the entire content of the tank to be efficiently heated 
with solar heat and, if necessary, with heat pump energy.


4 - SOLaR COnneCtiOn


Daikin AlthermaTM when used with a solar thermal package


 Solar collector (field supply)
 Plumbing network and solar pump station (field supply)
 Supply tank: standard Daikin AlthermaTM domestic hot water tank
 Solar kit
 Auxiliary (Daikin AlthermaTM heat pump unit, which also provides the home with heating)
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SOLaR tHeRMaL SYSteM


High-efficiency collectors transfer all the short-wave solar 
radiation into heat as a result of their highly selective 
coating. The collectors can be mounted on the roof tiles. 
The solar kit controller and 3rd party pump station provide 
the transfer of solar heat to the Daikin Altherma domestic 
hot water tank via an external heat exchanger. In contrast 
to tanks with two heat exchangers, this system allows 
the entire content of the tank to be efficiently heated 
with solar heat and, if necessary, with heat pump energy.
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did You  
Know tHat…
Daikin has set up a number of  
monitoring sites (in Europe, Oregon, 
New Hampshire, Alaska, ...), where 
Daikin Altherma has been tested under 
totally different climate conditions.  
High satisfaction has been achieved 
with increased comfort, stable indoor 
temperature, low energy consumption 
and hot water always available...
whatever the weather conditions at the 
monitoring site. 


tecHnicallY


6 - tHe ROOM tHeRMOStat
The large LCD screen on the room thermostat indicates 
all the necessary information regarding the setting of 
the Daikin Altherma system in a blink of an eye. The user 
can also easily navigate between the different menus 
whose most common functions and modes include:


Setting the temperature of the room based  >
on measurements from the built-in sensor


Cooling and heating mode >


Off function (with integrated frost- >
protection function)


Vacation function mode >


Comfort and reduced function modes >


Time (day and month) >


Programmable weekly timer with 2  >
standard and 5 pre-set programs


Keylock function >


Setting limits. The installer can change  >
the upper and lower limits


Functions
Wired room thermostat


EKRTWA


Heating only


Heating and cooling


Comfort function mode


Reduced function mode


Scheduled function mode


Number of setpoint changes 12/day


Holiday function mode


Off function


Setpoint limitation


Keylock function
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5 - HYDROniC Fan COiL Unit


The Hydronic Fan Coil Unit has been engineered to provide an effective solution in 
combination with the “Low Temperature” Daikin Altherma system.  High efficiency and 
comfort are delivered and allow your application to blend into the environment using the 
traditional ductwork for Heating and Cooling air distribution. 


S > ingle A-Coil configured for Hydronic Heating and Cooling Operation


ECM fan motor for improved sound levels and energy savings >


Flexible installation with Upflow, Horizontal L and Horizontal R configuration possible >


Factory installed MERV 8 Filter for cleaner indoor air (throwaway type) >


Minimal cabinet dimensions with 1/2" TUF-SKIN Cabinet Insulation >


Option electric heat integrated fan coil units also available >
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0      1000    2000   3000    4000    5000   6000


How We Use Energy in Our Homes
Heating and cooling account for the largest portion of a typical utility bill.
Source: 2007 Buildings Energy Data Book, Table 4.2.1., 2005 energy cost data.


� Space Heating - 35.2%
� Water Heating - 13.1%
� Space Cooling - 10.8%
� Lighting - 9.7%
� Refrigeration- 6.6%
� Electronics- 6.5%


� Cooking - 4.5%
� Wet Clean - 4.3%
� Computers - 1.0%
� Others - 4.3%
� Adjust to SEDS - 4.1%


35.2%


13.1%
10.8%


9.7%


6.6%


6.5%


4.5%


4.3%3%
1.0%%%


4.3% 4.1%


Customers today are, more than ever, conscious of the 
cost of heating.
There is not only the increasing cost of fuel oil and natural 
gas, but also the limited supply of fossil fuels and the 
problem of CO2 emissions.


Energy efficient heating solutions are gaining in 
popularity.
Daikin AlthermaTM debuted in Europe in 2006 and since 
then has demonstrated significant economical advantages 
over traditional systems as highlighted on the following 
graphics:


1.  66 To 80% Additional Heat
 a heat pump boiler works more efficiently and saves more energy than a 


traditional heating system using fossil fuel. Daikin althermatM generates at 
least 3 to 5 kW of additional heat per 1kW of electricity used. talk about a 
good investment.


 OPeRating COStS:


 Conditions: Required annual heating energy: 20,000 kWh. Source: energy prices based on 
eUROStat statistics [first semester 2007].


2.  PER (primary energy ratio)


 this is the relationship between the useable energy generated and the  
primary energy consumed, with consideration for the electricity production efficiency and 
the electricity distribution.


 LOW PRiMaRY eneRgY COnSUMPtiOn 


 Conditions : For combustion systems, the PeR indicates the overall efficiency of the system, 
while for heat pumps it is equal to the seasonal performance factor multiplied by the 
electricity production efficiency which on average is 0.4 in the european Union.


LOWeR CO2 eMiSSiOnS


Daikin Altherma produces no direct CO2 emissions, so you 
personally contribute to a better environment. The system 
does use electricity, but even without renewable electricity 
the CO2 emissions are still much lower than boilers that 
use fossil fuels. 


2660


4344


6045


aVeRage annUaL CO2 eMiSSiOnS


kg/year


Calculation based on data from Eurelectric (organization of European 
electricity producers), “Eurelec Progam - 2001” for EU27


Gas boiler


fuel oil boiler


     4.economicallY


™


gas boiler


Fuel oil boiler


Daikin AlthermaTM air / 
water heat pump boiler


gas boiler


Fuel oil boiler


Daikin AlthermaTM air / 
water heat pump boiler


93 %


124 %


89 %
68 % 82 %


100 %


gas boiler


Fuel oil boiler


Daikin AlthermaTM air / 
water heat pump boiler


(5865 lb/yr)


(9576 lb/yr)


(13327 lb/yr)


(13000) 
lb/yr


(10000) 
lb/yr


(6000) 
lb/yr


(3000) 
lb/yr


daikin althermatm
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Calculation of heat losses (Transmission and ventilation losses)


MOnO-VaLent
Uses heat pump energy only >


Ideal for new construction >


100% heat pump coverage: selection of bigger  >


capacity and higher investment cost heat pump


Define the leaving water temperature range of the necessary heat emitters and the heat load.


Selection of the Daikin Altherma™ system based on heat loss calculation.
Tip: Use the available Daikin Altherma™ selection and software tools.DeSign SteP 3


DeSign SteP 1


DeSign SteP 2


Bi-valent (heat pump + boiler)


Heat pump capacity


Covered by heat pump
Covered by auxiliary boiler
Spare heat pump capacity


H
ea


tin
g 


re
qu


ire
m


en
t


Hours


Coldest day of the year


Equilibrium point


Daikin aLtHeRMatM SYSteM COnFigURatiOnS


MOnO-eneRgetiC
Uses heat pump energy with backup electric heater >


Ideal for new construction >


Best balance between investment cost and running  >


cost, results in lowest lifecycle cost


Heat 
pump


Hydro 
box


Mono-valent (heat pump only) Heat pump capacity


Covered by heat pump
Spare heat pump 
capacity


H
ea


tin
g 


re
qu


ire
m


en
t


Hours


bi-VaLent
 Uses heat pump energy with auxiliary boiler >


 Ideal for refurbishment/upgrade >


Heat 
pump


Hydro 
box


Boiler


Boiler is only used below 
the equilibrium point


Coldest day of the year


Mono-energetic (heat pump + heater)


Heat pump capacity


Covered by heat pump
Covered by back up heater
Spare heat pump capacity


H
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tin
g 


re
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Hours


Coldest day of the year


Equilibrium point


SPaCe Heating WitH an aUxiLiaRY bOiLeR


1.  Space heating application by either the Daikin 
AlthermaTM Hydrobox or by an auxiliary boiler 
connected in the system.


2.  An auxiliary contact decides whether the Hydrobox or 
the boiler will operate.


3.  The auxiliary contact can be an outdoor temperature 
thermostat, an electricity tariff contact, a manually 
operated contact, etc...


4.  Domestic hot water in such an application is always 
produced by the system tank connected to the 
Hydrobox, including when the boiler is in operation for 
space heating.


Heat 
pump


Hydro 
box


Back up heater*


Back up heater is only used 
below the equilibrium point


*Back up heater is mounted inside the hydrobox
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Radiators/ 
floor heating Radiators/ 


floor heating


Radiators/ 
floor heating


     5.applications


™
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2. Application “heating” and “production of domestic hot water”
The temperature in each room is regulated by a valve on every water circuit. Hot water for domestic use is delivered 
by the domestic hot water tank connected to the indoor unit.


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


FHL1…3  (Under) floor heating loop 
(field supply)


T    Room thermostat


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


Pressure relief valve9. 


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


FHL1…3 (Under) floor heating loop 
(field supply)


T 1…3 Individual room thermostat


1. Application “heating only” with a room thermostat connected to the indoor unit


Daikin aLtHeRMatM SPLit tYPe aPPLiCatiOnS
™
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3. Application “heating/cooling” via room thermostat and “production of domestic hot water”
Heating using under floor heating loops and fan coil units. Cooling using only the fan coil units. 
Hot water for domestic use is delivered by the domestic hot water tank connected to the indoor unit.


4. Bi-valent application


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


FHL1…3 (Under) floor heating loop  
(field supply)


K1A Relay for activating EKHB*unit  
(field supply)


K2A Relay for activating hot water tank 
(field supply)


T  Room thermostat


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


Motorized 2-way valve  13. 


(field supply)


FCU1…3 Fan coil unit (field supply)
FHL1…3 (Under) floor heating loop  


(field supply)
T    Room thermostat with cooling / 


   heating switch 


Booster heater10. 


Heat exchanger spiral11. 


Tank for domestic hot water12. 


Outdoor unit1. 


Hydrobox2. 


Heat exchanger3. 


Pump4. 


Valve5. 


Manifold (field supply)6. 


Valve7. 


Motorized 3-way valve8. 


Alternate heating device (field supply)14. 


Aquastat (field supply)15. 


Valve (field supply)16. 


One-way valve (field supply)17. 
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2. Application “heating” and “production of domestic hot water”
The temperature in each room is regulated by a valve on every water circuit. Hot water for domestic use is delivered 
by the domestic hot water tank connected to the unit.


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


FHL1…3 Floor heating loop  
(field supply)


T    Room thermostat (field supply)
I    User interface


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


Motorized 3-way valve6. 


By-pass valve (field supply)7. 


Booster heater8. 


Heat exchanger coil9. 


Domestic hot water tank10. 


FHL1…3 Floor heating loop 
 (field supply)
T 1…3 Individual room 
  thermostat (field supply)
M 1…3 Individual motorized 
  valve to control loop 
  FHL1 (field supply)
I    User interface


1. Application “heating only” with a room thermostat connected to the indoor unit


™


Daikin aLtHeRMatM MOnObLOC aPPLiCatiOnS
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3. Application “heating/cooling” via room thermostat and “production of domestic hot water”
Heating using under floor heating loops and fan coil units. Cooling using only the fan coil units. 
Hot water for domestic use is delivered by the domestic hot water tank connected to the unit.


4. Application “heating/cooling” without a room thermostat 
but with a heating only room thermostat controlling the underfloor heating and a cooling/heating thermostat 
controlling the fan coil units.


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


Motorized 3-way valve6. 


FCU1…3 Fan coil unit with
 thermostat (field supply)
FHL1…3 Floor heating loop (field supply)
T Heating only room thermostat 


(field supply)
T4..6 Individual room thermostat 
 for fan coil heated/cooled room 


(field supply)
I User interface


Booster heater8. 


Heat exchanger coil9. 


Domestic hot water tank10. 


Motorized 2-way valve 11. 


(field supply)


FCU1…3 Fan coil unit (field supply)
FHL1…3 Floor heating loop
 (field supply)
T Room thermostat with
 cooling/heating switch
 (field supply)
I User interface


Unit1. 


Heat exchanger2. 


Pump3. 


Shut-off valve4. 


Collector (field supply)5. 


By-pass valve (field supply)6. 


Motorized 2-way valve to shut 11. 


off the floor heating loops during 
cooling operation (field supply)
Motorized 2-way valve for 12. 


activation of the room 
thermostat (field supply)
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HEATIng only REvERSIBlE


SInglE PHASE With bottom plate heater EDlQ036BA6vJU EDlQ048BA6vJU EDlQ054BA6vJU EBlQ036BA6vJU EBlQ048BA6vJU EBlQ054BA6vJU


Nominal capacity (3) Heating Btu/hr 38,200 47,700 54,600 38,200 47,700 54,600
Cooling Btu/hr - - - 43,800 54,500 57,000


Nominal input (3) Heating kW 2.47 3.33 3.93 2.53 3.33 3.93
Cooling kW - - - 3.91 5.79 6.43


COP 4.32 4.2 4.07 4.32 4.2 4.07
EER - - - 11.21 9.42 8.88


Operation range
Heating °F (°C) 5 - 95 (1) (-15 - 35) 5 - 95 (1) (-15 - 35)
Cooling °F (°C) - 50 - 114.8 (10 - 46)
Domestic water °F (°C) 5 - 95 (1) (2) (-15 - 35) 5 - 95 (1) (2) (-15 - 35)


Sound power level Heating dBA 64 64 66 64 64 66
Cooling dBA - - - 65 66 69


Sound pressure level Heating dBA 51 51 52 51 51 52
Cooling dBA - - - 50 52 54


Refrigerant charge R-410A lbs. 6.5 6.5
Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz
Minimum Circuit Amps (MCA) A 26.5 26.5
Maximum Overcurrent Protection (MOP) A 30 30
Dimensions (Net) HxWxD in. 55 27/32 x 56 1/2 x 15 1/32 55 27/32 x 56 1/2 x 15 1/32


Weight Net lbs. 397 397
Gross lbs. 441 441


Leaving water 
temperature range


Heating °F (°C) 59 - 131 (15 - 55) 59 - 131 (15 - 55)
Cooling °F (°C) N/A 41 - 71.6 (5 - 22)


Expansion vessel
Volume gal. 2.64 2.64
Max. water pressure PSI 43.5 43.5
Pre Pressure PSI 14.5 14.5


Water Piping connections diameter in. 1 1/4 Female BSP 1 1/4 Female BSP
Safety valve PSI < 43.5 < 43.5
Total water volume gal. 1.45 1.45


Pump (Nominal ESP) Heating PSI 7.61 6.31 5.00 7.61 6.31 5.00
Cooling PSI N/A N/A N/A 8.11 7.12 6.79


Water side Heat 
exchanger


Water volume gal. 0.27 0.27
Water flow rate 
Min./Max GPM 4.23 / 15.32 4.23 / 15.32


Water flow rate Nom.


Heating 
GPM 8.48 10.59 12.13 8.48 10.59 12.13


Cooling 
GPM N/A N/A N/A 9.72 12.13 12.68


Factory mounted Back 
Up Heater


Capacity kW 6 6
Capacity Steps 2 2
Max Overcurrent Protection 
(MOP) 28.6 28.6


Minimum Circuit Amps (MCA) 30 30
Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


OUtDOOR MOnObLOC tYPe
OUtDOOR Unit


Measuring conditions: Heating Ta DB/WB 44.6°F/42.8°F (7/6°C) - LWC 95°F (35°C)  - Cooling Ta 95°F (35°C) - LWE 64.4°F (18°C) 
(1) E(D/B)L* models can reach -4°F (-20°C) but without capacity guarantee
(2) Booster heater operation from 95°F (35°C) onwards 
(3) These conditions are based on under floor heating/cooling application 
(4) For further information pertaining to the hydronic specs of the MonoBloc system, refer to the engineering databook


OUtDOOR SPLit tYPe
OUtDOOR Unit ERlQ018BAvJU ERlQ024BAvJU ERlQ030BAvJU ERlQ036BAvJU ERlQ048BAvJU ERlQ054BAvJU


Nominal capacity (1)
Heating Btu/hr 19,620 23,340 28,760 38,200 47,800 54,600
Cooling Btu/hr 24,570 27,840 28,560 47,600 59,100 60,600


Nominal input (1)
Heating kW 1.35 1.66 2.21 2.58 3.30 3.97
Cooling kW 2.36 2.87 3.06 3.91 5.94 6.94


COP 4.25 4.12 3.81 4.34 4.24 4.03
EER 10.41 9.7 9.33 12.17 9.95 8.73


Fan   Motor
Model Brushless DC motor Brushless DC motor
Output W 53 70


Operation range
Heating °F (°C) -4 - 77 (-20 - 25) -4 - 95 (-20 - 35)
Cooling °F (°C) 50 - 110 (10 - 43) 50 - 114.8 (10 - 46)
Domestic water °F (°C) -4 - 110 (-20 - 43)* -4 - 109.4* (-20 - 43)


Sound power level
Heating dBA 61 61 62 64 64 66


Cooling dBA 63 63 63 64 66 69


Sound pressure level
Heating dBA 48 48 49 49 51 53


Cooling dBA 48 48 50 50 52 54


Air Flow Rate  
(nominal at 230V) (cfm)


Heating m3/min N/A N/A N/A 3178 3178 3178


Cooling m3/min N/A N/A N/A 3390 3531 3425


Piping 


connections


Liquid (OD)
Type Flare connection Flare connection


Diameter (OD) in. ø 1/4 ø 1/4 ø 1/4 ø 3/8 ø 3/8 ø 3/8


Gas
Type in. Flare connection Flare connection


Diameter (OD) in. ø 5/8 ø 5/8 ø 5/8 ø 5/8 ø 5/8 ø 5/8


Drain
Type in. Socket Hole


Diameter (OD) in. ø 7/10 ø 7/10 ø 7/10 ø 1-1/32 ø 1-1/32 ø 1-1/32


Piping 
Length


Minimum ft. 10 10 10 16.4 16.4 16.4


Maximum ft. 98 98 98 246 246 246


Equivalent ft. - - - 312 312 312


Chargeless ft. 33 33 33 98.4 98.4 98.4
Installation 
Height 
Difference


Maximum ft. 66 66 66 98.4 98.4 98.4


Refrigerant 
charge


Charge
R-410A


lbs. 3.75 8.15


Additional oz./ft. 0.21 Refer to chart in installation instructions


Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


Minimum Circuit Amps (MCA) A 18 18 18 26.5 26.5 26.5


Maximum Overcurrent Protection (MOP) A 20 20 20 30 30 30


Dimensions (Net) HxWxD in. 28 9/10 x 32 1/2 x 11 8/10 46 1/16 x 35 7/16 x 12 5/8


Weight
Net lbs. 123 123 123 227 227 227


Gross lbs. 134 134 134 251.3 251.3 251.3


Measuring conditions: Heating Ta DB/WB 44.6°F/42.8°F (7/6°C) - LWC 95°F (35°C) (DT=9°F (5°C)  
- Cooling Ta 95°F (35°C) - LWE 64.4°F (18°C) (DT=9°F (5°C)
* Booster heater operation from 95°F (35°C) onwards 
(1) These conditions are based on under floor heating/cooling application


eRLQ018/024/030baVJU


eRLQ036/048/054baVJU


     6.tecHnical specifications
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EKHBH030BA3vJU EKHBX030BA3vJU EKHBH030B6vJU EKHBX030B6vJU


Function Heating only Reversible Heating only Reversible


Leaving water 
temperature range


Heating °F (°C) (59) 77 - 131* ((15) 25 - 55) (59) 77 - 131* ((15) 25 - 55)


Cooling °F (°C) - 41 - 71.6 (122) (5 - 22 (50)) - 41 - 71.6 (122) (5 - 22 (50))


Drain valve Yes


Material Epoxy polyester painted galvanized steel


Color Neutral white (RAL 9010)


Dimensions (Net) HxWxD in. 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32


Weight
Net lbs. 101 101
Gross lbs. 130 130


Factory mounted 
heater


Capacity kW 3 3 6 6
Capacity Steps 1 1 2 2
Max Overcurrent 
Protection (MOP)


20 A 20 A 30 A 30 A


Minimum Circuit Amps 
(MCA)


14.3 A 14.3 A 28.6 A 28.6 A


Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


When  
connected  
to all outdoor 
units


Main com-
ponents


Expansion 
vessel


Volume gal. 2.64 2.64
Max. water pressure PSI 43.5 43.5


Pre Pressure PSI 14.5 14.5


Water 
circuit


Piping connections  diameter in. 1” Male BSP 1” Male BSP


Piping in. 1 1


Safety valve PSI 43.5 43.5


Total water volume gal. 5.5 5.5


Refrigerant 
circuit


Gas side diameter in. ø 5/8 ø 5/8


Liquid side diameter in. ø 1/4 ø 1/4


Operation 
range


Waterside
Heating °F (°C) (59) 77 - 131* ((15) 25 - 55) (59) 77 - 131* ((15) 25 - 55)
Cooling °F (°C) - 41 - 71.6 (122) (5 - 22 (50)) - 41 - 71.6 (122) (5 - 22 (50))


When  
connected  
to ERLQ018


Main com-
ponents


Pump
Nominal  
ESP unit


Heating PSI 7.1 7.1
Cooling PSI - 7.4 - 7.4


Water 
side Heat 
exchanger


Water volume gal. 0.18 0.18


Water flow rate Min./Max GPM 3.17/11.09 3.17/11.09


Water flow 
rate Nom.


Heating GPM 4.35 4.35
Cooling GPM - 3.88 - 3.88


When  
connected  
to ERLQ024


Main com-
ponents


Pump
Nominal  
ESP unit


Heating PSI 6.5 6.5
Cooling PSI - 8.5 - 8.5


Water 
side Heat 
exchanger


Water volume gal. 0.18 0.18


Water flow rate Min./Max GPM 3.17/11.09 3.17/11.09


Water flow 
rate Nom.


Heating GPM 5.18 5.18
Cooling GPM - 4.44 - 4.44


When  
connected  
to ERLQ030


Main com-


ponents


Pump
Nominal  


ESP unit


Heating PSI 5.5 5.5
Cooling PSI - 7.00 - 7.00


Water 
side Heat 
exchanger


Water volume gal. 0.18 0.18


Water flow rate Min./Max GPM 3.17/11.09 3.17/11.09


Water flow 
rate Nom.


Heating GPM 6.37 6.37
Cooling GPM - 4.60 - 4.60


HYDRObOx


*Back up heater operation between 59°F (15°C) and 77°F (25°C)


HYDRObOx (FOR USe WitH eRLQ018/024/030baVJU)


˚FDB ˚CDB
110 43


50 10
41 72 ˚F 122 ˚F
5 22 ˚C 50 ˚C


Leaving evaporator water temp.


Pull Down Area
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˚FDB ˚CDB
110 43


25 45
˚F77 113


Domestic hot water tank temp.


Booster heater operation
95 35
77 25


41 5


5 -15
-4 -20


˚C50 55 80
122 131 176


Units with optional backup 
heater only


O
pe


ra
ti


ng
 R


an
ge


 D
om


es
ti


c 
 


W
at


er
 H


ea
ti


ng
 M


od
e 


O
ut


do
or


 T
em


p.


˚FDB ˚CDB
77 25


-4 -20
15 50
59


Leaving condenser water temp.


Units with optional backup 
heater only
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EKHBH054BA3vJU EKHBX054BA3vJU EKHBH054B6vJU EKHBX054B6vJU


Function Heating only Reversible Heating only Reversible


Leaving water 
temperature range


Heating °F (°C) (59) 77 - 131* ((15) 25 - 55) (59) 77 - 131* ((15) 25 - 55)


Cooling °F (°C) - 41 - 71.6 (5 - 22) - 41 - 71.6 (5 - 22)


Drain valve yes


Material Epoxy polyester painted galvanized steel


Color Neutral white (RAL 9010)


Dimensions (Net) HxWxD in. 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32 36 5/16 x 19 3/4 x 14 7/32


Weight
Net lbs. 123 123
Gross lbs. 152 152


Factory mounted 
heater


Capacity kW 3 3 6 6
Capacity Steps 1 1 2 2
Max Overcurrent 
Protection (MOP)


20 A 20 A 30 A 30 A


Minimum Circuit Amps 
(MCA)


14.3 A 14.3 A 28.6 A 28.6 A


Power supply 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz 208-230V/1Ph/60Hz


When  
connected  
to all outdoor 
units


Main  
components


Expansion 
vessel


Volume gal. 2.64 2.64
Max. water pressure PSI 43.5 43.5


Pre Pressure PSI 14.5 14.5


Water circuit


Piping connections  diameter in. 1 1/4 Male BSP 1 1/4 Male BSP


Piping in. 1 1/4 1 1/4


Safety valve PSI 43.5 43.5


Total water volume gal. 1.45 1.45


Refrigerant 
circuit


Gas side diameter in. ø 5/8 ø 5/8


Liquid side diameter in. ø 3/8 ø 3/8


Operation 
range


Waterside
Heating °F (°C) 59 - 131 (15 - 55) 59 - 131 (15 - 55)
Cooling °F (°C) - 41 - 71.6 (5 - 22) - 41 - 71.6 (5 - 22)


When  
connected  
to ERLQ036


Main  
components


Pump
Nominal  
ESP unit


Heating PSI 7.6 7.6
Cooling PSI - 8.1 - 8.1


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32


Water flow 
rate Nom.


Heating GPM 8.48 8.48
Cooling GPM - 7.58 - 7.58


When  
connected  
to ERLQ048


Main  
components


Pump
Nominal  
ESP unit


Heating PSI 6.3 6.3
Cooling PSI - 7.1 - 7.1


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32


Water flow 
rate Nom.


Heating GPM 10.59 10.59
Cooling GPM - 9.46 - 9.46


When  
connected  
to ERLQ054


Main  


components


Pump
Nominal  


ESP unit


Heating PSI 5.08 5.08
Cooling PSI - 6.79 - 6.79


Water 
side Heat 
exchanger


Water volume gal. 0.26 0.26


Water flow rate Min./Max GPM 4.23/15.32 4.23/15.32


Water flow 
rate Nom.


Heating GPM 12.13 12.13
Cooling GPM - 9.93 - 9.93


HYDRObOx


*Back up heater operation between 59°F (15°C) and 77°F (25°C)


HYDRObOx (FOR USe WitH eRLQ036/048/054baVJU)
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EKRTWA


Ambient temperature
Storage °F (°C) -4 - 140 (-20 - 60)
Operation °F (°C) 32 - 122 (0 - 50)


Temperature setpoint 
range


Heating °F (°C) 39.2 - 98.6 (4 - 37)


Cooling °F (°C) 39.2 - 98.6 (4 - 37)


Clock yes


Regulation function proportional band


Dimensions (Net) HxWxD in. 3 27/64 x 4 59/64 x 1 11/32


Weight (Net) lbs. 0.47


ROOM tHeRMOStat


thermostat


EKSolHWBAvJU


Heat exchanger


pressure drop psi 3.12
max.inlet temp °F (°C) 230 (110)
heat exchange 
capacity W/K 1,400


Logarithmic mean 
temperature 
difference (LMTD)


K 5


Pump
Number of speeds 3


Power input W 46


Water circuit
Piping connections 
diameter


in. 3/4 FBSP


Ambient temperature
max. °F 95 (35)


min. °F 33.8 (1)


Power supply 208-230V/1Ph/60Hz


Power supply intake from indoor unit


Dimensions (Net) HxWxD in. 30 1/32 x 12 x 10 1/32


SOLaR kit


tecHnical specifications


EKHWS050BA3vJU EKHWS080BA3vJU


Water volume gal. 52.8 79.2


Max.water temperature °F (°C) 185 (85)


Max.water pressure PSI 145


Insulation (Polyurethane foam) Min. thickness in. 1 5/8


Height in. 45 3/8 63


Diameter in. 22 7/8


Booster heater kW 3


Piping 


connections


Water inlet H/E Diameter in. ø 3/4 FBSP


Water outlet H/E Diameter in. ø 3/4 FBSP


Cold water in Diameter in. ø 3/4 FBSP


Hot water out Diameter in. ø 3/4 FBSP


Minimum Circuit Amps (MCA) A 14.3


Maximum Overcurrent Protection (MOP) A 20


Power supply 208-230V/1Ph/60Hz


Material inside tank Stainless steel (DIN 1.4521) - 316L


Material outside casing Epoxy-coated mild steel


Color Neutral white


Dimensions (Net) HxWxD in. 45 9/32 x 22 27/32 x 22 27/32 63 x 22 27/32 x 22 27/32


Empty weight lbs. 99 129.8


Note: 3-Way Valve is factory included with the Domestic Hot Water Tank for field installation


DOMeStiC HOt WateR tank
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Capacity 018 024 030 036 048 054


Model Number (No Electric Heat Options) EFWT024AEVLU** EFWT024AEVLU EFWT036AEVLU** EFWT036AEVLU EFWT048AEVLU EFWT060AEVLU


Model Number (With Electric Heat Options) EFWT024AEVJU** EFWT024AEVJU EFWT036AEVJU** EFWT036AEVJU EFWT048AEVJU EFWT060AEVJU


Cooling Performance (chilled water cooling):
Nominal Capacity Btu/hr 19,100 22,600 28,600 32,000 42,700 52,400


Nominal Sensible Capacity Btu/hr 14,200 17,700 22,400 25,800 34,700 42,400


EWT Range °F 40 - 50°F


Nominal Flow Rate GPM 4.5 5.0 6.0 6.0 8.0 10.0


Nominal Pressure drop Ft Hd 5.5 7.7 4.8 5.5 5.4 7.9


Heating Performance (hot water heating):
Nominal Capacity Btu/hr 19,300 25,000 31,900 34,800 50,200 60,900


EWT Range °F 100 - 125°F


Nominal Flow Rate GPM 3.0 4.5 4.5 4.5 8.0 10.0


Nominal Pressure drop Ft Hd 2.5 5.5 3.0 3.0 5.4 7.9


Airflow Rate:
Nominal CFM 600 800 1050 1200 1600 2000


Total External Static Pressure WG" 0.3" WG Std, 0.5" WG Max


Blower Speed setting "C" FACTORY SETTING "A" FACTORY SETTING "B" FACTORY SETTING "A" FACTORY SETTING "A" FACTORY SETTING "A" FACTORY SETTING


Motor rating HP 1/3 HP 1/2 HP 3/4 HP 1 HP
Airflow arrangement Upflow, Horizontal L, Horizontal R (Possible)


Electrical Data (No Electric Heat Options):
Power supply 120V / 1 / 60Hz


Minimum Circuit Amps (MCA) 6.0 6.0 10.0 10.0 14.0 15.0
Maximum overcurent 
protection (MOP) A 15 15 15 15 15 15


Electrical Data (With Electric Heat Options):
Power supply 208-230V/1Ph/60Hz


Minimum Circuit Amps (MCA) 3.0 3.0 4.0 4.0 6.0 9.0
Maximum overcurent 
protection (MOP) A 15 15 15 15 15 15


Electrical Heater Options 10 to 25kW 5kW, 10kW 5kW, 10kW 5kW, 10kW, 15kW 10kW, 15kW, 20kW 15kW, 20kW, 25kW 15kW, 20kW, 25kW


Electrical Heat Integral Disconnect FACTORY INSTALLED SERVICE SWITCH OVER 10KW (NO DISCONNECT)


Physical Data:
Dimension HXWXD 40 x 20 x 20 40 x 23 x 20 48 x 21-1/4 x 28


Weight lbs. 115 170 230 290


insulation type / R-Rating 1/2" JM TUF-SKIN
Installation Clearances U.L. LISTED FOR INSTALLATION WITH ZERO INCHES CLEARANCE TO COMBUSTABLE MATERIALS


Connection type:


Inlet / Outlet Connections in. 7/8 7/8 7/8 7/8 1-1/8 1-1/8


Connection Type Sweat Sweat Sweat Sweat Sweat Sweat


Feature:
Thermostat Connection 24V 24V 24V 24V 24V 24V


Air Filter (MERV 8 Throwaway) 18 x 20 x 1 20 x 22 x 1 20 x 25 x 1


Fan Coil Unit


Model nuMber notes


Condensate Kit EKHBDP For Cooling Mode Applications


Digital I/O PCB EKRP1HBAAU
Unit On/Off Alarm 
On/Off Solar Input


BSP to NPT Connection Adaptors


DACA-DHWRA-1 DHW Recirculation Loop 1/2”


DACA-DHWTA-1 DHW Tank Inlet/Outlet 3/4”


DACA-THXA-1 DHW He-Ex 1”


DACA-3WVTA-1 3-Way Valve 1 1/4”


DACA-3WVTH-1 3-Way Valve 1”


DACA-HBA-1 EKHB_054 Hydrobox Inlet/Outlet 1 1/4”


DACA-HBA-2 EKHB_030 Hydrobox Inlet/Outlet 1”


DACA-HBA-3 EDLQ/EBLQ Inlet/Outlet 1 1/4”
DACA-MP-1 DHW Tank Plug 3/4”


Pre-Insulated Line Sets  


(Applicable to ERLQ018/024/030BA 


Units Only) 


DACA-RA3-10-1 1/4” x 5/8” (10 ft. Length)
DACA-RA3-15-1 1/4” x 5/8” (15 ft. Length)


DACA-RA3-30-1 1/4” x 5/8” (30 ft. Length)


DACA-RA3-50-1 1/4” x 5/8” (50 ft. Length)


DACA-RA3-65-1 1/4” x 5/8” (65 ft. Length)
DACA-RA3-100-1 1/4” x 5/8” (100 ft. Length)


Wall Mounting Bracket for 
Consensing Unit


DACA-WB-3 Unit Weight - Up to 500 lbs.


3rd Party DHW Tank Connection Kit DACA-DHW-KIT-1 For Tanks up to 119G


option list


Notes:     
1.  Cooling Capacity is based on 50°F Entering Water Temp and 80°F DB/67°F WB Entering Air Conditions.      
2.  Heating Capacity is based on 110°F Entering Water Temp and 70°F DB Entering Air Conditions.     
3.  Refer to detailed capacity tables for further information pertaining to the entire entering water temperature range and for flow rates and pressure drop.
4.  Refer to engineering data book for further information on electric heat options.
5.  Std efficiency models with PSC motor are available on request.
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™


Control customized to your customer


The water temperature changes in function with the 
outside temperature so that your customer can enjoy 
a stable level of heating at any time. As the installer, 
you set up the system according to the desires of your 
customer. You input four temperatures to determine 
the “heating curve” and in doing so, you perfectly 
tune the Daikin Altherma  system to the type of home.


Automatic re-start after power interruption


In the event of a power interruption of up to two 
hours, the system automatically resumes with the 
previously set parameters.


Quiet operation


The outdoor unit makes hardly any noise thereby 
leaving your customer’s (and the neighbor’s) peace and 
quiet undisturbed. You can even set the outdoor unit 
to produce 10dB(A) less noise during the night.


Electric back-up heating


Every Daikin Altherma  system is equipped with a back-
up heater (heating capacity of 3 or 6 kW). This unit can 
be used for supplemental heating during extremely cold 
outdoor temperatures or as a back-up in case of any 
problems with the outdoor unit. Your customer can 
then enjoy comfortable heating at any moment.


The operation of the back-up heater can be coupled to 
the outside temperature. The back-up heater will then 
only operate when outside temperatures are extremely 
low.did You Know…


with a Daikin AlthermaTM  heat pump, 


the temperature of the domestic 


water can go up to 185°F (85°C), 


the temperature of the hot water for 


heating ranges between 59°F (15°C) 


and 131°F (55°C) and the temperature 


of the cold water for cooling between 


41°F (5°C) and 72°F (22.2°C). 


      uniQue benefits
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Daikin Altherma’s “simulator” software program allows quick and 
easy indication of the benefits of a Daikin Altherma  system.


By specifying a number of parameters such as the location, the 
surface area to be heated, the required heating and cooling 
capacity, the entry and exit water temperatures of the distribution 
network and the local energy prices, the program displays the 
following simulation details.


1. Material list with technical specification 


2. Simulation graphics:


a) Required and available heating and cooling capacity with indication of the SPF (or Seasonal COP) and Annual EER 
based on the defined climate conditions.


b) Duration of the heating and cooling operation periods as a function of the outside temperature


c) The annual energy cost compared with a heating system using gas or fuel oil


d) The annual amount CO2 emitted in tonnes compared with a heating system using gas or fuel oil


e) The monthly energy consumption in kWh


f) The monthly energy cost in dollars


g) The total amount of thermal energy in kWh as a function of the outside temperature


h) The radiated heat per ft2 (in Btu/ft2) per month


All data is collected in a separate report. If you are interested in this software, contact your local Daikin Altherma 
distributor


     7.tHe software


™


Energy consumption (BTU/sqft)
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SeeR


      18 Heat Pump FtxS/RxS


Cool Only FtkS/RkS


   15+ Heat Pump FtxS/RxS


      14 Heat Pump Ftxn/Rxn


Cool Only Ftkn/Rkn


      13 Concealed FDxS/RxS


SeeR


Heat Pump Ftxg/Rxg


SeeR


Heat Pump 2MxS (Wall Mounted/Concealed)


Heat Pump 4MxS (Wall Mounted/Concealed)


Heat Pump 3MxS (Wall Mounted/Concealed)


Air cooled heat pump system


New G-type variable speed compressor to match 
heating/cooling mode


Choice of models (36 MBH to 48 Mbh)


Up to 6 or 8 fan coil units for one outdoor unit


Piping allowance accommodates maximum 165 
ft. height difference, longest single piping run of 
492 ft.


Easy-fit Refnet piping connectors


Advanced diagnostics


High energy efficiency


VRVIII-S System HEAT PUMP


R-410A


INVERTER


Daikin Inverter Ducted System
Energy efficient for residential ducted applications 
(SEER up to 18.15, HSPF up to 8.92)
Quiet operation
Electric heater options


HEAT PUMP


R-410A


INVERTER


Auto fan logic allows unit to cycle 
on and off with the load
ECM Fan Motor TAX


CREDIT
QUALIFIED


Single Split Systems


Capacity 9kbtu/h 12kbtu/h 15kbtu/h 18kbtu/h 24kbtu/h
450 sq. ft. 625 sq. ft. 813 sq. ft. 1,050 sq. ft. 1,460 sq. ft.


Up to 26.1


Capacity 9kbtu/h 12kbtu/h 15kbtu/h
450 sq. ft. 625 sq. ft. 813 sq. ft.


Capacity 7k/9kbtu/h 12kbtu/h 15kbtu/h 18kbtu/h 24kbtu/h 32kbtu/h
450 sq. ft. 625 sq. ft. 813 sq. ft. 1,050 sq. ft. 1,460 sq. ft. 2,080 sq. ft.


Quaternity™ System


Multi-Split Systems


HEAT PUMP


R-410A


INVERTER


INVERTER 


R-410A 


TAX
CREDIT


QUALIFIED


TAX
CREDIT


QUALIFIED


TAX
CREDIT


QUALIFIED


TAX
CREDIT


QUALIFIEDUp to19.5


Up to17.2


Up to16.6


For more information, please visit www.daikinac.com


Recommended 
Maximum Room size
For reference use only.
Equipment selection should always be based on detailed load calculations. 


For reference use only.
Equipment selection should always be based on detailed load calculations. 


For reference use only.
Equipment selection should always be based on detailed load calculations. 


Recommended 
Maximum Room size


Recommended 
Maximum Room size


Heat Pump  
Only


15MbH  
Only


HEAT PUMP


R-410A


INVERTER


Duct-free Only


Duct-free Only


otHer residential solutions available


Space saving


Sufficient capacity


Slim design


Sound-reduced operation


Single phase power supply


5S
concept


2E
concept


Easy maintenance


Easy installation


The 5S+2E concepts of


SI
N


G
LE


 Z
O


N
E


M
U


LT
I Z


O
N


E 
/ W


H
O


LE
 H


O
U


SE







© 2011 Daikin industries, Limited.


Daikin, Daikin aC absolute Comfort, and its design, Daikin altherma are registered trademarks of Daikin industries, LtD.


2011 AHR Expo®2011 AHR Expo®


WWARARDWWWAWARDS


WINNER


Daikin europe n.V. is approved by LRQa for 
its Quality Management System in accord-
ance with the iSO9001 standard. iSO9001 
pertains to quality assurance regarding 
design, development, manufacturing as well 
as to services related to the product.


Daikin’s products are subject to continuous improvements. Daikin reserves the right to modify product design, specifications and information in this 
brochure without notice and without incurring any obligations.


Dealer information


Daikin AC (Americas), Inc.
1645 Wallace Drive, Suite 110
Carrollton, TX 75006 USA
www.daikinac.com/altherma
866-4DAIKIN
972-245-1510


  WaRningS
•   Always use a licensed installer or contractor to install this product. Improper installation can result in water or refrigerant leakage, electrical 


shock, fire or explosion.


•  Use only those parts and accessories supplied or specified by Daikin. Ask a licensed contractor to install those parts and accessories. Use of 
unauthorized parts and accessories or improper installation of parts and accessories can result in water or refrigerant leakage, electrical shock, 
fire or explosion.


•  Read the User’s Manual carefully before using this product. The User’s Manual provides important safety instructions and warnings.  
be sure to follow these instructions and warnings.


For any inquiries, contact your local Daikin sales office.


PCAWUSE11-06B


iSO14001 assures an effective environmen-
tal management system in order to help 
protect human health and the environment 
from the potential impact of our activities, 
products and services and to assist in 
maintaining and improving the quality of 
the environment.








Indoor airPLUS Version 1 (Rev. 02) 
Verification Checklist


Rev. November 2013
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Home Address:  City:  State:  Zip: 


Must Builder Rater Section Requirements (Refer to full Indoor airPLUS Construction Specifications for details) N/ACorrect Verified Verified


Note: The Rev. 02 checklist has been modified to reflect only the additional Indoor airPLUS 
requirements and their corresponding section numbers that must be met after completing the ENERGY 
STAR checklists.  ENERGY STAR remains a prerequisite for Indoor airPLUS certification.


Thermal Enclosure System Rater Checklist completed. o o


Water Management System Builder Checklist completed. o o


HVAC System Quality Installation Contractor Checklist completed. o o


HVAC System Quality Installation Rater Checklist completed. o o


Drain or sump pump installed in basements and crawlspaces (Exception: free-draining soils). In 1.1 o o o oEPA Radon Zone 1, check valve also installed.


Layer of aggregate or sand (4 in.) with geotextile matting installed below slabs (Exceptions: see 1.2 o o o ospec) AND radon techniques used in EPA Radon Zone 1.


1.4 Basements/crawlspaces insulated, sealed and conditioned (Exceptions: see spec). o o o o


1.7 Protection from water splash damage if no gutters (Exceptions: see spec). o o o


Hard-surface flooring in kitchens, baths, entry, laundry and utility rooms, AND piping in exterior 1.11 o owalls insulated with pipe wrap.


2.1 Approved radon-resistant features installed in Radon Zone 1 homes. o o o o


Corrosion-proof rodent/bird screens installed at all openings that cannot be fully sealed 3.2 o o o(Exception: dryer vents).


Equipment selected to keep relative humidity < 60% in “Warm-Humid” climates (Exception: see 4.1 o o ospec).


Duct systems protected from construction debris AND no building cavities used as air supplies 4.2 o o oor returns.


No air-handling equipment or ductwork installed in garage AND continuous air barrier in 4.3 o oadjacent assemblies.


Central forced-air HVAC system(s) have minimum MERV 8 filter AND no ozone generators in 4.7 o o ohome.


5.1 Emissions standards met for fuel-burning and space-heating appliances (Exception: see spec). o o o


5.2 CO alarms installed in each sleeping zone (e.g., common hallway) according to NFPA 720. o o o


5.3 Multifamily buildings: Smoking restrictions implemented AND ETS transfer pathways minimized. o o o o


Attached garages: Door closer installed on all connecting doors AND in homes with exhaust-only 
5.4 whole-house ventilation EITHER a 70 cfm exhaust fan installed in garage OR a pressure test o o o


conducted to verify the effectiveness of the garage-to-house air barrier. See spec for details.


Certified low-formaldehyde composite wood materials AND structural plywood AND OSB PS1 or 6.1 o o oPS2 compliant. 


6.2 Certified low-VOC or no-VOC interior paints and finishes used. o o o


6.3 Carpet, carpet adhesives CRI Green Label Plus AND carpet cushion CRI Green Label. o o o o


7.1 HVAC system and ductwork verified to be dry and clean AND new filter installed. o o o


7.2 Home ventilated before occupancy. o o o o


7.3 Completed checklist and other required documentation provided for buyer. o o o o


Rater Company: ___________________________________________________ Builder Company: _________________________________________________


Rater Employee: __________________________________________________ Builder Employee:_________________________________________________


Rater Signature: __________________________________ Date ___________ Builder Signature: _________________________________ Date ___________


 







Guidance for Completing the Indoor airPLUS Verification Checklist:
1. Only ENERGY STAR certified homes verified to comply with these specifications can earn the Indoor airPLUS label. See Indoor 


airPLUS Construction Specifications for full descriptions of the requirements, terms, exceptions, abbreviations, references and 
climate map used in this checklist. Verification is not complete until this checklist is completed in full and signed.


2. Check one box per line. Check “N/A” for specifications that do not apply for specific conditions (e.g., climate) according to the 
exceptions described in the Indoor airPLUS Construction Specifications. Check either “Builder Verified” or “Rater Verified” 
for all other items to indicate who verified each item. Items may be verified visually on site during construction, by reviewing 
photographs taken during construction, by checking documentation, or through equivalent methods as appropriate. 


3. The Rater who conducted the verification, or a responsible party from the Rater’s company, must sign the completed verification 
checklist. The builder must sign the checklist if any items in the “Builder Verified” column are checked, and by so doing 
accepts full responsibility for verifying that those items meet Indoor airPLUS requirements.


4. The builder provides one copy of the completed and signed Indoor airPLUS Verification Checklist for the buyer. The HERS 
Provider or Rater files a copy of the HERS and ENERGY STAR documentation (e.g., ENERGY STAR Certified Homes Version 3 
Inspection Checklists) for the home.


5. Raters who operate under a Sampling Provider are permitted to use a RESNET-approved sampling protocol for Indoor airPLUS 
homes located outside California, and a sampling protocol approved by the California Energy Commission for homes located in 
California, to verify any item designated “Rater Verified.” For example, if the approved sampling protocol requires rating one in 
seven homes, then the checklist will be completed for the one home that was rated.  Only Raters are permitted to use sampling. 
All items verified by the builder shall be verified for each qualified home. For example, if a Rater verifies 10 items on the Indoor 
airPLUS Checklist and the builder verifies the remaining checklist items, then an approved sampling protocol is permitted to be 
used only on the 10 Rater-verified items.


       


Notes:             


For further information on the Indoor airPLUS program, visit epa.gov/indoorairplus.


All Indoor airPLUS qualified homes meet strict  


guidelines for energy efficiency set by ENERGY STAR, 


the nationally-recognized symbol for energy efficiency. 


Qualified homes earn the  


Indoor airPLUS label.  


Place it next to the  


ENERGY STAR label.
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The Economics of Dimming


Technical white paper
Dr. Ian Rowbottom 
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The economics of dimming
Executive Summary: Using assumptions outlined in the text— 
A residential dimmer can save $9 (or more) in electricity and bulb 
replacement costs per year, and can pay for itself in about two years. 
A commercial dimmer can save $85 (or more) in electricity costs per 
year, and pay for itself in about one year. Higher dimming use will 
result in shorter payback periods. 


Residential dimming


The typical investment for a Lutron residential single-location 600 watt 
dimmer ranges from $9.97 for rotary dimmers to $29 for Maestro® 
dimmers, with the average retail price being $16. This investment 
can be easily recouped by substantial energy and bulb replacement 
savings that result from using the dimmer. Here’s how:


1.  Lighting electricity usage for a typical residential space that can 
use a dimmer = 294 kWh/year i


2. Average energy savings while dimmer is in use = 20% ii


3.  Total electricity savings = decrease in energy consumption  
(294 kWh/year x 20%) = 59 kWh/year


4.  Average cost of residential electricity = $0.1155 per kWh  
(2009 average) iii


5.  Average annual cost savings =  
59 kWh/year x $0.1155/kWh = $6.81/yr


Dimming not only saves electricity, but also extends lamp life. At a 
dimming level of 20%, using a typical 60W light bulb, the bulb life 
extension will be 4 times iv. A typical incandescent light bulb is rated 
for 750 hours v.


We can now calculate how many light bulbs we would use at full 
compared to how many would be used if dimmed by 20%:


Energy consumed per bulb to end of life = rated life x rated 
power x running power factor x bulb life extension factor


Non-dim consumed energy per bulb to end of life =  
750 x 60 x 1 x 1 = 45 kWh


Dimmed consumed energy per bulb to end of life =  
750 x 60 x .8 x 4 = 144 kWh


Thus, the bulbs run much longer before failure in the  
dimmed case.
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Therefore, we would require 6.5 bulbs (294/45) at full power to 
consume the 294 kWh/year compared to 1.63 bulbs [(294/59) / 144]  
for the 20% dimmed case. At a typical cost of $0.50 vi per bulb, the 
dimmed application would save $2.43 [(6.5 - 1.63) x .50] in bulb 
costs compared to the non-dimmed case.


We estimate a Lutron residential dimmer saves $9.24  
($6.22 + $2.43) per year in electricity and bulb savings. 


An average residential dimmer (at $16) pays for itself in less  
than 2 years.


A rotary dimmer (at $9.97) pays for itself in approximately  
1 year.  


Energy savings over the life of the dimmer


A Lutron dimmer is designed to operate for at least 10 years, 
meaning that each dimmer will ultimately pay for itself several  
times over.


1. Minimum design life of dimmer = 10 years


2. Minimum lifetime cost savings = 10 years x $9.24/year = $92.40


3. Net savings = $92.40 - $16 = $76.40 per dimmer


The more you dim, the more you save


Dimmers operated for longer periods of time, at higher wattages, 
at dimming levels greater than 20%, save even more electricity and 
money. For example, here’s what happens when you dim a light by 
50% for 5 hours/day and assuming a 300W load:


1.  Annual electricity savings = decrease in load (300 W x 50%) x 
hours used (5 hrs/day x 365 days) = 273.8 kWh/year


2.  Annual cost savings = 273.8 kWh/yr x $0.1155/kWh =  
$31.62/year


In this case, a single residential dimmer saves $31.62 per year  
in electricity costs. This would reduce this payback period for  
an average dimmer (at $16) to about six months. 
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Commercial dimming


The typical investment for a Lutron commercial dimmer is $100. This 
investment is a little higher than the residential purchase because the 
dimmer is required to control larger loads. However, the running hours 
are much longer in a commercial installation and this results in larger 
savings. Here’s how: 


1. Average commercial dimmer load = 1200 W vii


2. Average energy savings while dimmer is in use = 20%ii 


3. Average daily commercial dimmer use = 14 hours/day ii 


4.  Average number of days used for commercial operations =  
(50 weeks x 5 days) = 250 days


5.  Average annual electricity savings = decrease in load  
(1200W x 20%) x annual use (14 hours/day x 250 days) =  
840 kWh/yr


6.  Average cost of commercial electricity = $0.102/kWh  
(2009 average) iii


7.  Average annual cost savings = 840 kWh/yr x $0.102/kWh = 
$85.68/yr


A single Lutron commercial dimmer saves an average of  
$85.68 per year.


An average commercial dimmer (at $100) pays for itself in about  
1 year and 2 months.
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Energy savings over the life of the dimmer


A Lutron commercial dimmer is designed to operate for at least 10 
years, meaning that each dimmer will ultimately pay for itself several 
times over.


1. Minimum design life of dimmer = 10 years


2. Minimum lifetime cost savings = 10 yrs x $85.68/year = $856.80


3. Net savings = $856.80 - $100 = $756.80 per dimmer
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Conclusions


Residential dimming


1.  We estimate, a residential dimmer can save $9.24/yr in 
electricity and bulb replacement costs compared  
to a switch. 


2.  An average residential dimmer pays for itself in less than 2 
years. After that, the customer continues to save $9.24/year, 
every year. 


3.  If the dimming level is increased, the savings will be larger and 
the payback period will be shorter.


Commercial dimming


1.  A commercial dimmer can save $85.68 per year in electricity 
costs compared to a switch.


2.  An average commercial dimmer pays for itself in 1 year and 2 
months. After that, the customer continues to save $85.68 per 
year, every year.


3.  If the dimming level is increased, the savings will be larger and 
the payback will be shorter.
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Endnotes


i  US Department of Energy Lighting Market Characterization Study, 
Navigant Consulting, Sep 2002.


ii  California Energy Study  
http://www.energy.ca.gov/efficiency/lighting/VOLUME01.PDF


iii  Energy Information Administration  
http://www.eia.doe.gov/cneaf/electricity/epm/table5_3.html


iv IESNA handbook, 2000, p.6-13


v  GE lighting 
http://genet.gelighting.com/LightProducts/Dispatcher?REQUEST=
RESULTPAGE&CHANNEL=Consumer&BREADCRUMP=General+P
urpose_Standard%230


vi  Lowes  
http://www.lowes.com/ProductDisplay?partNumber=169088-3-
10506&langId=-1&storeId=10151&productId=1207025&catalogId=
10051&cmRelshp=sim&rel=nofollow


vii  Lutron survey of commercial lighting designers, architects and  
field service engineers 
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Montage Builders - NF MBT Design


201 Hubbell Ave


Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3


Slab: R-41.3AGWall: R-46.0


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1


Ceiling Fans: 2


Dishwashers: 1


Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home


44


Projected Rating: Based on Plans - Field Confirmation Required.








An Investment with Real Returns


T h e r m o P o w e r


T i T a n P o w e r 
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evacuated tube solar collectors


Evacuated tube solar collectors are among the most efficient, reliable and cost-effective solar collectors on the market today. 
There are many types of evacuated tube solar collectors to choose from, making them extremely versatile in the applications 
they can be used for. This also helps in sizing the systems they will be used in, and helping with the affordability of the overall 
solar hot water system.


Evacuated tube systems work by using a heat transfer fluid (HTF - typically a glycol-water solution) that travels in a cycle. First 
it travels though a manifold, absorbing the captured solar energy produced from the evacuated tubes. The HTF then travels to 
a water tank, transferring the solar energy to the water, heating it. The HTF then goes back through the evacuated tubes and 
repeats the cycle.


Because vacuums are nature’s best insulator, evacuated tube solar collectors are extremely efficient and cost-effective in every 
climate, including northern climates where freezing temperatures can be the norm. Evacuated tube solar collectors are efficient 
in all temperatures down to -60°F.


The SunMaxx ThermoPower Series contains several different types of evacuated tube solar collectors:
ThermoPower-VHP Series (Vacuum Heat Pipes) 
•	ThermoPower-VHP10
•	ThermoPower-VHP20
•	ThermoPower-VHP25
•	ThermoPower-VHP30


ThermoPower-VDF Series (U-Pipes) 
•	ThermoPower-VDF20
•	ThermoPower-VDF30


ThermoPower-VTS Series (Thermosyphon)
•	ThermoPower-VTS20
•	ThermoPower-VTS30


SunMaxx offers the most complete line of evacuated tube solar collectors, with models designed and tested to meet the needs 
of any solar hot water system application. Our evacuated tube solar collectors are in used around the world in a variety of 
system designs.
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evacuated tube solar collectors


A Brief History
Evacuated tube solar collectors are one of the most innovative forms of solar technology. The principle of solar thermal can best 
be explained using the example of the hot water that comes out of a garden hose when the hose has been left in the sun for 
an extended period of time. 


Evacuated tube technology was first developed by Quing Hua University in Beijing, China in the early 1980s. Manufacturing of 
these new solar collectors began in 1985. And by 1988 Quing Hua had a manufacturing capacity of more than 30,000 tubes 
per year. In 1996, with aid from the Chinese Government, Quing Hua was able to reach a production capacity of 2 million 
tubes, while continuing to develop the infrastructure needed for further growth. In 1997, more than 2.5 Million tubes were sold.


Early on, the majority of evacuated tubes were sold to the local market, with only a small percentage (about 100,000 tubes in
1995) being exported to Japan, Europe, South America and South-East Asia. The key barrier to large scale export was the tank 
and manifold being used with the systems. While the evacuated tubes worked well, these other components were mediocre, and 
did not meet the stringent regulations of the European market. Non-pressure thermosyphon systems, however, met the needs 
of the local Chinese market, driving sales continuously upward.


By 1998, Quing Hua had a firm hold on 70% of the Chinese solar thermal market. However, a break-up of several key members 
opened the technology to new manufacturers as the patents on technology could no longer be enforced. This break-up allowed 
other companies with stronger business practices and manufacturing processes to enter the market place, paving the way for 
today’s SunMaxx evacuated tube solar collectors.


While most evacuated tube solar collectors from China are built to the same specifications, SunMaxx solar collectors are 
manufactured using only the best, most trusted components and materials. This has resulted in the industry-leading performance 
and efficiency that SunMaxx customers know and trust.


Evacuated Tubes vs. Flat Plates
Both evacuated tube solar collectors and flat plate solar collectors are extremely affordable, and highly-efficient. However, there 
are distinct differences, and advantages of these solar collectors when compared to each other. You can use the map below to 
see where SunMaxx recommends that customers use flat plate solar collectors vs evacuated tube solar collectors.
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Evacuated Tubes vs Flat Plates, cont.


Efficiency
Both evacuated tube and flat plate solar collectors are extremely efficient. However, flat plate solar collectors have an overall 
higher efficiency. But, for customers who live in colder, northern climates, evacuated tube solar collectors provide more reliable, 
efficient performance in colder temperatures (down to -60 °F) making them the clear choice in these locations.


Price
Both types of solar collectors are affordable. Flat plate solar collectors, because of their simplistic design and manufacturing 
have a lower initial price. But, again, in colder climates, the extended performance of evacuated tube solar collectors makes 
them significantly more cost-effective in the long run.


Durability / Reliability
While flat plate solar collectors are extremely reliable and durable, should a problem occur with one flat plate collector, the entire 
system must be shut down, and the entire collector(s) must be replaced. Evacuated tube solar collectors however, are modular 
by nature, and should a single tube (or multiple tubes) break for any reason, the system will continue to operate, and may be 
kept functioning while the tubes are replaced.


Anatomy of Evacuated Tubes
All glass evacuated tubes are the heart of a SunMaxx evacuated tube solar collector, as the name would suggest. It is the 
design and production of the tubes that make SunMaxx solar collectors as efficient, affordable and cost-effective as they are. 
The image below shows the basic construction of a SunMaxx evacuated tube.


This construction is typical of all SunMaxx evacuated tubes. The type of selective coating used and the method of heat transfer 
are what differentiate SunMaxx evacuated tube solar collectors. SunMaxx evacuated tubes feature a three-target plate sputtering 
selective coating surface (also called “Double MALN Cerment Layers”), which was developed on the basis of TYY-AA evacuated 
tubes. These evacuated tubes achieve the highest thermal efficiency and good thermal stability. A solar selective coating is used 
to absorb a high percentage of solar radiation while suppressing thermal emittance loss. These coatings have higher absorption 
(>95%) and lower emittance (<5%) than traditional selective coating surfaces. These coatings also have high resistance to 
long-term vapor condensation, corrosive sulfur dioxide and high operating temperatures. The test conditions equaled a lifetime 
span of 15 years. Sputtering is a technical/manufacturing term that refers to coating a substratum with metal particles. The 
manufacturing process is done in a vacuum sealed room, and the “sputtering” or coating process takes place in three separate 
stages – stabilizing layer coating, semi-conductor layer coating (radiation absorbent layer), and anti-reflection layer coating. 
These stages are known as depositions because the coating is being deposited on the surface.


evacuated tube solar colletors


outer Tube


inner Tube


Vacuum Space Selective Coating Fixed Getter Film
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First deposition – This is a copper metal layer. This layer has a low emission ratio and a high transmission rate through the 
inner glass wall to the heat pipe. 


Second deposition – This is an ionized stainless steel layer. This layer is “sputtered” in a mixture of argon and nitrogen gasses, 
which produces a cement layer.


Third deposition – This is an aluminum nitride layer. This layer offers a very low emissivity and high absorption – absorption: 
>95%; emittance: <5%.


Within the vacuum chamber, three target plates are installed above the copper fin at the bottom. When a high-tension field is 
created between these targets and the copper fin, and magnetic field is created parallel to the target plate. Positive helium ions 
react and release titanium atoms from the target plate. Due to their high kinetic energy, these atoms strike and attach themselves 
to the copper fin. During this process, the copper fin passes the three target plates, and a stabilizing metallic layer is laid on 
the copper fin to promote long-term stability. This layer is the semi-conductor layer.


These advanced solar selective coatings employ two patented technologies:
1. Double cement film structure with the highest phot thermal efficiency
2. Metal-Aluminum Nitride cerment (M-AIN) materials deposited by a new “sputtering” technology


SunMaxx Solar manufactures a number of different types of evacuated tube solar collectors. The variety of styles of evacuated 
tube solar collectors increases the versatility of evacuated tube technology, making SunMaxx collectors useful in nearly every 
solar hot water application and system.


Heat Pipe Evacuated Tubes
Heat pipes are the most common form of evacuated tube solar collector. The SunMaxx ThermoPower-VHP series is our best 
selling evacuated tube option. Here is how heat pipe evacuated tubes work:
•	A special liquid within the heat pipe is heated by the sun to a vapor
•	The vapor rises to the top of the heat pipe (condenser)
•	Cold water (or HTF) runs through the header pipe
•	The water, or HTF, is heated by contact with the condenser
•	The vapor returns to liquid and falls to the bottom of the heat pipe
•	Liquid is reheated & the process repeats


evacuated tube solar colletors
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U-Pipe Evacuated Tubes
Evacuated tube solar collectors with u-pipes are another very common and popular type of solar collector. They have distinct 
advantages over other evacuated tube solar collectors.


How U-pipe evacuated tubes work:
•	Water, or HTF, runs through the header pipe
•	The HTF travels down the copper u-pipes within the evacuated tubes
•	The HTF is heated as it goes through the u-pipe


Thermosyphon Evacuated Tubes
Thermosyphons are among the most affordable of evacuated tube solar collectors. By combining storage tank and solar collector 
in one unique package, thermosyphons offer an all-in-one package.


How Thermosyphons work:
•	Water, or HTF, fills the storage tank and each of the evacuated tubes
•	Cold water falls to the bottom of the tubes, where it is heated by the sun
•	As the water is heated, it rises up to the storage tank


 


SunMaxx offers a variety of evacuated tube solar collectors. Each comes with its own unique features, advantages, disadvantages 
and price levels. Our solar thermal experts are ready to help you choose which collector will best suit your needs.


For more detailed information regarding SunMaxx evacuated tube solar collectors, and assistance finding the correct collector 
for your application and budget, please contact SunMaxx Solar or your local SunMaxx installer. You can also visit us online at  
www.sunmaxxsolar. com and download specific product brochures for each of the collectors in the SunMaxx evacuated tube line.


evacuated tube solar colletors
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Syracuse Pattern Book, Urban Design Center of Syracuse, Inc. Syracuse, New York 2009.* 



* ”The Syracuse Pattern Book is a planning tool containing design guidelines to assist home owners, builders and developers plan and design new homes in keeping with the traditional neighborhoods of Syracuse.”



Blumenson, John J. G.  Identifying American Architecture. Nashville” American Association for State & Local History, 1981.
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Carley, Rachel. Visual Dictionary of American Domestic Architecture. New York: Henry Holt & Company, 1994.



Massey,James C. and Maxwell, Shirley. House Styles in America, New York: Penguin Studios, 1996.



Moss, Roger. Century of Color: Exterior Decoration for American Buildings, 1820-1920. Watkins Glen: American Life Foundation, 1981.



Shoppell, R.W. Turn-of-the-Century Houses, Cottages and Villas. New York: Dover Publications, 1983.  



Stickley, Gustav. Craftsman Homes. New York: Dover Publications, Inc., 1979.



Stickley, Gustav. More Craftsman Homes. New York: Dover Publications, Inc. 1982.
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ContentsCompatibility
Based on Nest’s online compatibility checker data, the Nest 
Thermostat works with most 24V systems, including gas, 
electric, oil, forced air, variable speed, heat pump and radiant. 
It can control:
• Heating: one, two and three stages (W1, W2, W3)
• Cooling: one and two stages (Y1, Y2)
• Heat pump: with auxiliary and emergency heat (O/B, AUX, E)
• Fan (G)
• Power (C, Rh, Rc)
• Humidifier or dehumidifier (HUM, DEHUM)


The Nest Thermostat’s * connector can accept only one 
of these wires: W3, E, HUM or DEHUM.


The Nest Thermostat is designed to work even if your home 
doesn’t have a common C wire. Rarely, installing a new C wire 
may be required.


Professional installation recommended for:
• Dual fuel systems (heat pump with furnace)
• Whole-home humidifiers and dehumidifiers


Go to nest.com/works to make sure the Nest Thermostat will work 
in your home and find out if you need professional installation. 


Watch the video
Before you start, watch our installation video 
at nest.com/support


Display


Optional steel 
plate screws


Screwdriver


Optional trim plate


Base


Optional steel plate


Wall screws
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5. Label wires 
Peel off the blue labels and attach them to 
your wires. Use the white labels if you have a 
E, W3, HUM or DEHUM wire. You can connect 
only one of these wires to the * connector.


See two labels for each connector? 
Visit nest.com/2labels for help.


1. Switch off power
This protects you and avoids blowing a fuse 
in your equipment. Adjust the temperature 
on your old thermostat to make sure your 
system is off.


2. Remove cover
Some covers pop off, while others need 
to be unscrewed. 


CAUTION: Do not connect Nest to 
high voltage wires.


Remember, the power to your 
HVAC system must be off to avoid 
blowing a fuse in your equipment.


4. Remove any jumper wires
Jumper wires are short wires between two 
connectors. You won’t need them. An R wire 
can go into either Rc or Rh.


3. Check your system
If your old thermostat is labeled 120V or 240V 
or has thick wires with wire nuts, your system 
is high voltage. Not sure? Contact support.


6. Disconnect wires and 
remove base


7. Mark where screws will go
Use the bubble level to make sure the 
Nest Thermostat is level.


Breaker box Switch


Two labels


Tip: Take a 
picture of the 
wires on your 
old thermostat 
to help you 
remember.
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Use trim plate if needed
You can cover up holes or marks left by your 
old thermostat with the optional trim plate.


Snap the base and trim plate together, 
then screw them to the wall.


You’ll find the trim plate in the bottom 
of the box.


Mounting on an electrical box
Electrical boxes aren’t common, but if you 
have one, secure the steel plate to the 
electrical box with two of the short steel 
plate screws. Insert the screws into the long 
slots on the steel plate.


Use the other two short screws to attach the 
Nest base and trim plate to the steel plate. 


Optional in most homes


Optional in most homes


9. Connect wires
After all the wires are connected, make sure 
they’re flush with the wall. 


8. Attach base


10. Attach display
Press the display until it clicks into place.


11. Switch power back on


Breaker box Switch


The exposed wire should be straight.


3/8"
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Nest Labs, Inc. 
Limited Warranty 
Learning Thermostat


IMPORTANT INFORMATION ABOUT YOUR RIGHTS AND OBLIGATIONS, 
AS WELL AS LIMITATIONS AND EXCLUSIONS THAT MAY APPLY TO YOU.


YOUR RIGHTS AND THIS LIMITED WARRANTY
This Limited Warranty gives you specific legal rights.  You may also 
have other legal rights that vary by state, province or jurisdiction.  
The disclaimers, exclusions, and limitations of liability under 
this Limited Warranty will not apply to the extent prohibited by 
applicable law.  For a full description of your legal rights you should 
refer to the laws applicable in your jurisdiction and you may wish to 
contact a relevant consumer advisory service.   


1. WHAT THIS LIMITED WARRANTY COVERS; PERIOD OF COVERAGE
Nest Labs, Inc. (“Nest Labs”), 900 Hansen Way, Palo Alto, California 
USA, warrants to the owner of the enclosed product that the 
product contained in this box (“Product”) will be free from defects in 
materials and workmanship for a period of two (2) years [one (1) year 
for Factory Refurbished Products] from the date of delivery following 
the original retail purchase (the “Warranty Period”).  If the Product 
fails to conform to this Limited Warranty during the Warranty Period, 
Nest Labs will, at its sole discretion, either (a) repair or replace any 
defective Product or component; or (b) accept the return of the 
Product and refund the money actually paid by the original purchaser 
for the Product.  Repair or replacement may be made with a new or 
refurbished product or components, at Nest Labs’ sole discretion.  
If the Product or a component incorporated within it is no longer 
available, Nest Labs may replace the Product with a similar product 
of similar function, at Nest Labs’ sole discretion.  This is your sole and 
exclusive remedy for breach of this Limited Warranty.  Any Product 
that has either been repaired or replaced under this Limited Warranty 
will be covered by the terms of this Limited Warranty for the longer of 
ninety (90) days from the date of delivery or the remaining Warranty 
Period.  This Limited Warranty is transferable from the original 
purchaser to subsequent owners, but the Warranty Period will not be 
extended in duration or expanded in coverage for any such transfer.       


2. TOTAL SATISFACTION RETURN POLICY  
If you are the original purchaser of the Product and you are not 
satisfied with this Product for any reason, you may return it in its 
original condition within thirty (30) days of the original purchase and 
receive a full refund.


3. WARRANTY CONDITIONS; HOW TO GET SERVICE IF YOU WANT TO 
CLAIM UNDER THIS LIMITED WARRANTY
Before being able to claim under this Limited Warranty, the owner 
of the Product must (a) notify Nest Labs of the intention to claim by 
visiting http://support.nest.com during the Warranty Period and 
providing a description of the alleged failure, and (b) comply with 
Nest Labs’ return shipping instructions, and (c) ship the Product at 


12. Setup and Nest Account
The Nest Thermostat will turn on and walk 
you through setup. Just turn the ring and 
press to select. During setup, you can 
connect the thermostat to Wi-Fi. 


Go to nest.com/account or download 
the Nest app and create a Nest Account. 
Your thermostat will connect to your 
account automatically. 


Questions about adding a thermostat to your 
Nest Account? Visit nest.com/pairing


Recycle your old thermostat:
see nest.com/responsibility


Please recycle Nest’s 100% 
recyclable packaging.


For more information visit nest.com


You can also find answers in the Nest 
Community at nest.com/community
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owner’s cost (except where prohibited by applicable law) to Nest 
Labs for repair or replacement.  Nest Labs will have no warranty 
obligations with respect to a returned Product if it determines, in its 
reasonable discretion after examination of the returned Product, 
that the Product is an Ineligible Product (defined below).  Nest Labs 
will bear all costs of return shipping to owner, except with respect to 
any Ineligible Product, for which owner will bear all shipping costs.


4. WHAT THIS LIMITED WARRANTY DOES NOT COVER 
This warranty does not cover the following (collectively “Ineligible 
Products”): Products marked as “sample” or sold “AS IS”; or 
Products that have been subject to: (a) modifications, alterations, 
tampering, or improper maintenance or repairs; (b) handling, 
storage, installation, testing, or use not in accordance with the 
Installation Guide or other instructions provided by Nest Labs; 
(c) abuse or misuse of the Product; (d) breakdowns, fluctuations, 
or interruptions in electric power or the telecommunications 
network; or (e) Acts of God, including lightning, fire, flood, tornado, 
earthquake, or hurricane.  This warranty does not cover consumable 
parts, including batteries, unless damage is due to defects in 
materials or workmanship of the Product, or software (even if 
packaged or sold with the product).  Nest Labs recommends that 
you use only authorized service providers for maintenance or 
repair. Unauthorized use of the Product or software can impair the 
Product’s performance and may invalidate this Limited Warranty.  
Nest Labs does not warrant that operation of the Product will be 
error-free or uninterrupted or that the Product will in every case 
process all data correctly.  


5. DISCLAIMER OF WARRANTIES 
EXCEPT AS STATED ABOVE IN THIS LIMITED WARRANTY, AND TO THE 
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, NEST LABS 
DISCLAIMS ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES 
AND CONDITIONS WITH RESPECT TO THE PRODUCT, INCLUDING 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE.  TP THE MAXIMUM EXTENT PERMITTED BY 
APPLICABLE LAW, NEST LABS ALSO LIMITS THE DURATION OF ANY 
IMPLIED WARRANTIES OR CONDITIONS TO THE DURATION OF THIS 
LIMITED WARRANTY.


6. LIMITATION OF DAMAGES 
IN ADDITION TO THE ABOVE WARRANTY DISCLAIMERS, IN NO EVENT 
WILL NEST LABS BE LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, 
EXEMPLARY, OR SPECIAL DAMAGES, INCLUDING ANY DAMAGES 
FOR LOST DATA OR LOST PROFITS, ARISING FROM OR RELATING TO 
THIS LIMITED WARRANTY OR THE PRODUCT, AND NEST LABS’ TOTAL 
CUMULATIVE LIABILITY ARISING FROM OR RELATED TO THIS LIMITED 
WARRANTY OR THE PRODUCT WILL NOT EXCEED THE AMOUNT 
ACTUALLY PAID FOR THE PRODUCT BY THE ORIGINAL PURCHASER.   


7. LIMITATION OF LIABILITY 
NEST LABS DISCLAIMS ALL LIABILITY OF ANY KIND OF NEST LABS’ 
SUPPLIERS.  THE NEST LABS ONLINE SERVICES (“SERVICES”) 
PROVIDE YOU INFORMATION (“PRODUCT INFORMATION”) 
REGARDING YOUR ENERGY USE AND YOUR HVAC EQUIPMENT OR 
OTHER PERIPHERALS CONNECTED TO YOUR PRODUCT (“PRODUCT 
PERIPHERALS”).  THE TYPE OF PRODUCT PERIPHERALS THAT MAY 
BE CONNECTED TO YOUR PRODUCT MAY CHANGE FROM TIME TO 
TIME.  THE SERVICES MAY BE USED TO CONTROL YOUR HEATING, 
VENTILATION, AND AC SYSTEM OR PRODUCT PERIPHERALS VIA 
THE PRODUCT.  WITHOUT LIMITING THE GENERALITY OF THE 
DISCLAIMERS ABOVE, ALL PRODUCT INFORMATION IS PROVIDED 
FOR YOUR CONVENIENCE, “AS IS”, AND “AS AVAILABLE”.  NEST LABS 
DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT PRODUCT 
INFORMATION WILL BE AVAILABLE, ACCURATE, OR RELIABLE 
OR THAT PRODUCT INFORMATION OR USE OF THE SERVICES OR 
PRODUCT WILL DECREASE THE ENERGY CONSUMPTION OF YOUR 
HOME.  YOU ARE SOLELY RESPONSIBLE FOR ALL ENERGY BILLS 
INCURRED BY YOUR HOME.  YOU USE ALL PRODUCT INFORMATION, 
THE SERVICES, AND THE PRODUCT AT YOUR OWN DISCRETION 
AND RISK.  YOU WILL BE SOLELY RESPONSIBLE FOR (AND NEST 
LABS DISCLAIMS) ANY AND ALL LOSS, LIABILITY, OR DAMAGES, 
INCLUDING TO YOUR HVAC SYSTEM, PLUMBING, HOME, PRODUCT, 
PRODUCT PERIPHERALS, COMPUTER, MOBILE DEVICE, AND ALL 
OTHER ITEMS AND PETS IN YOUR HOME, RESULTING FROM YOUR 
USE OF THE PRODUCT INFORMATION, SERVICES, OR PRODUCT.  
PRODUCT INFORMATION PROVIDED BY THE SERVICES IS NOT 
INTENDED AS A SUBSTITUTE FOR DIRECT MEANS OF OBTAINING 
THE INFORMATION.  FOR EXAMPLE, A TEMPERATURE READING IN 
THE PRODUCT INFORMATION PROVIDED BY THE SERVICES IS NOT 
INTENDED AS A SUBSITUTE FOR READING THE TEMPERATURE AS 
DIRECTLY DISPLAYED BY THE PRODUCT.


8. VARIATIONS THAT MIGHT APPLY TO THIS LIMITED WARRANTY 
Some jurisdictions do not allow limitations on how long an 
implied warranty lasts or exclusions/limitations on incidental or 
consequential damages, so some of the limitations set out above 
may not apply to you. 
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Appendix


IMPORTANT:
The installation of your TED Pro Home system is a several-step 
process.  The 1st step is the installation of the MTU Home.   After 
the MTU Home is installed, Step 2 is the installation of the ECC, 
and the last Step ... Footprints software.


If the equipment is used in a manner not 
specified by the manufacturer, the protection 
provided by the equipment may be impaired.
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Quick Start
IMPORTANT:  Quick Start instructions are a summary of the main aspects of 
MTU installation, and not to be considered a replacement for the complete 
Installation Instructions contained in this Manual.


CTs (Current Transformers):
Clip CTs around the conductor for each phase, with RED polarity dot facing 
source of power, i.e. the utility.  If loads are displayed as a negative number on 
Footprint’s Dashboard, swap A & B CT-inputs on the MTU.


Data Communication - PLC 
The method of communication is PLC (Power Line Carrier).  If possible, 
plug ECC into a Phase A outlet.  After the ECC has been configured with 
MTU ID, the PLC Link LEDs should turn solid green within 3-5 minutes.  


It is very important that the Installer 
verify operation before leaving the 
site by checking LINK LEDs and 
verifying reading on Footprints 
Dashboard.  
(See Page 11 for more diagnostics)


MTU Link LED ECC Link LED


Accessing TED FOOTPRINTS
Plug Ethernet cable from ECC to router or network drop.  Most Browsers (Internet 
Explorer, Chrome,  etc.) will recognize the ECC by typing “TED6000” into the address 
bar and pressing ENTER. If this does not open the Footprints page on your Browser, 
go to the TED website to Download and RUN the TED Installation Utility: 
http://www.theenergydetective.com/downloads-documents
This utility will detect TED devices on your Network.  Select “TED6000” when it appears 
in the window and click LAUNCH IN BROWSER.  
Note: For details on Footprints settings, download the ECC User’s Manual from the 
TED website.  
http://www.theenergydetective.com/downloads/ECCUsermanual.pdf


For MTU power cable connection, reference drawing on Page 8.







        © Copyright 2014      Energy, Inc.       All rights reserved                                                        www.theenergydetective.com


Page 4


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


Use
Condition


Temperature
Relative Humidity


Altitude
Voltage


 Maximum Power


Indoor
Dry


+10° +40°C
< 80%


 3,300M
95-277 VAC


5W


Indoor/Outdoor
 Dry /Damp


- 40°C to +50C
< 95%
3,300M


200-500 VAC
1.5W


Display & 
ECC MTU & CTs


SAFE OPERATING RANGE AND CONDITIONS:


Limitations


Please note the following limitations:
• MTU Home is suitable for use on 50 or 60 Hz, single phase services around the world up 


to 277V.
• MTU Home utilizes Power Line Communication (PLC) to transmit Energy data to the ECC. 


If you require Ethernet communication for your application, please use MTU Pro. 
• MTU Home is also suitable for use with solar/wind generation systems. You will need to 


purchase one additional MTU Home. When installed it will tell you Load, Generation and 
NET metering.


• MTU Home is suitable for use on single-phase services up to 400A.
o For services >200A optional accessories are required. See website for details.
o Accuracy when used on single-phase services is better than ±2%


• MTU Home is suitable for use on single-phase services derived from 3-phase) up to 200A.
o Accuracy when used on 3-phase services is better than ±5%.
o For 3-phase services you will need to purchase one additional CT.
o TED will not work on 3-phase services.
o For 3-phase services, see specifications for TED Pro MTU and TED Pro Lite MTU at 


www.theenergydetective.com


PA R T  I  –  I N T R O D U C T I O N
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SYSTEM COMPONENTS


Unpacking
Unpack TED and ensure that all parts are included in the package.


A)  One (1) Measuring Transmitting Unit (MTU Home)


D) Two (2) Model CT601B Current Transformers (CT’s)


B)  One (1) ECC (Energy Control Center).


C)  Power Cables for MTU Home and, ECC; Ethernet Cable.


G)  Installation Manual - Please Read Carefully


If you received the optional Wireless Display, let’s get the battery charging:
-  Plug the power adapter into a wall outlet
-  Connect the power cable to the charging stand.
-  Remove battery tab.
-  Install Display into charging stand.


E) (Optional) Wired Display and Flat, USB3 Type Data Cable


F) (Optional) Wireless Display, Stand, Power Adapter, and USNAP Zigbee 
Wireless Card seated firmly in bottom of ECC.
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PA R T  I I  –  S A F E T Y


The InsTallaTIon of TeD Is InTenDeD for professIonal elecTrIcIans or 
hIghly TechnIcal home owners only.


This brief manual summarizes the steps necessary to safely install the MTU and Current 
Transformers (CTs).  For detailed installation and operation of other components and software, 
please refer to the HELP Section of the TED Footprints Software, or see Support at:
                                                              www.theenergydetective.com


Every effort has been made in providing for the safe, secure installation of TED.  The installation of 
TED requires the cover of the main electrical circuit breaker panel to be removed.  After the circuit 
breaker panel cover has been removed, the potential hazard of shock, burn, or even electrocution 
now exists.  Do not attempt to complete this installation unless you are a licensed electrician familiar 
with the electrical components and operation of the circuit breaker panel.   Even when the main circuit 
breaker has been turned to the “OFF” position, certain areas within the circuit breaker panel may still 
be electrified.  Do not attempt installation unless you know where these electrified areas are.


This symbol will be found throughout 
the instructions where there is a po-
tential for electric shock, burn, or even 
electrocution. Do not attempt to com-
plete the noted section if you are not 
an electrician, or qualified installer.


WARNING - These servicing instructions are for use by qualified personnel only.  To reduce the risk of 
electric shock, DO NOT perform any servicing other than that contained in these operational instructions 
unless you are qualified to do so.


WARNING - The MTU must be connected to a switch or circuit breaker in close proximity to the equipment 
and within easy reach of the operator.  It must be marked as the disconnecting device for the MTU.


WARNING - If the equipment is used in a manner not specified in these instructions, the protection 
provided by the equipment may be impaired.


TESTED TO COMPLY WITH 
FCC STANDARDS


FOR HOME AND OFFICE USE 


EnErgy, Inc. ModEl TEd6000 / TEd Pro
                                                   HoME


This device complies with part 15 of the FCC Rules.  


Operation is subject to the following  two conditions:    


(1) This device may not cause harmful interference, 


and   (2) This device must accept any interference received, 


including interference that may cause undesired operations.  


FCC Part 15 SubPart B
EU/EN 61326-1
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B E F O R E  Y O U  S TA R T
• Do not begin installation until you have read the “Safety” section of this manual.
• Read all instructions before beginning installation.


Estimated Installation Time:
Professional Installer: 15 minutes


Equipment Needed:
-  Flathead screwdriver - small and large
-  Phillips screwdriver - small and large
-  Flashlight


Important Notes:


-  For services with Wind/Solar or Standby Generator, an additional MTU will be required to measure 
GENERATION and NET.


-  All wiring in the United States must be installed in accordance with the latest adopted edition of the 
National Electrical Code (ANSI/NFPA 70, NEC) and state or local requirements.  


-  All wiring in Canada must be installed in accordance with the latest adopted edition of the Canadian 
Electrical Code (CSA C22.2 CEC, Part I) and any provincial or local requirements.


-  Wiring in other countries and jurisdictions should be done in accordance with the rules and regulations in 
effect for the installing location. Contact your local power authority or local regulator for more information.


-  Turn off all power to the circuit breaker panel by turning off the main breaker or main switch.


Definitions:
- MTU – Measuring Transmitting Unit
- ECC – Energy Control Center
- DISP – LCD Display


PA R T  I I I  –  I N S TA L L AT I O N
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I n s t a l l a t i o n   Procedure


STEP 1 – Connecting the MTU Power Cable


A)  Turn off power.


B)  Remove circuit breaker panel cover.


C)  Note the Serial Number of the MTU as shown on the label. It consists of six digits in the form 
“12 34 56.”  You will need to know this number to connect the MTU to the ECC Network.


D)  Connect the black wire from the MTU power cord to a spare 15, 20 or 30 Amp single 
pole circuit breaker in the panel.
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 E)  If there is no spare circuit breaker, the black wires can be attached to any 15, 20 or 30 Amp 
single pole circuit breaker in the panel, provided that the circuit breaker is approved for 
2 conductors and this is acceptable to the “authority having jurisdiction in the installation 
location” (it is generally acceptable);


NOTE: For optimal PLC Communication, the ECC must be plugged into a circuit on 
the same phase as the black wire on the MTU power cable.  (If your readings 
display as negative, swap A & B CT-inputs on MTU.)


F)  Connect the white wire from the MTU to the neutral bus on the panel.


G)  Do not connect the Power Cable to the MTU until you have the CTs connected.


STEP 2 - Installing and Connecting the Current Transformers (CTS)


A) CAUTION – IF THIS IS A COMBINATION PANEL, THE LUGS ON THE PRIMARY SIDE OF 
THE MAIN  BREAKER ARE PROBABLY STILL HOT.  


B) Determine what type of system you have. 
     i.  Split single-phase 3-wire. Common in North America residential and
         small commercial buildings. There will be 2 power wires (usually black 
         and red) and one neutral wire (usually white). Voltage from the power wires 
         to neutral will be approximately 120V,  Voltage from one power wire to the 
         other will be double that, approximately 240V.


    Install 2-CTs, one over each of the power wires and plug into A & B ports on the MTU.


ii. Single-phase 2-wire. Common in Europe and many other countries. There will be one 
power wire (usually black or brown) and one neutral wire (usually white or blue).  


         Install one CT over the power wire and plug into A port on the MTU.


iii. Single-phase derived from 2 phases of a 3-phase system. (Sometimes called 2-phase).  
Typical in apartment or office buildings, common in many countries. Same as 3-phase   
except only 2 of the 3 phases are brought into the building or panel.  


      Install 2-CTs, one over each of the power wires and plug into A & C ports on the MTU.


Note 1: The CTs should be installed on the secondary side of the main switch or main circuit  
breaker, however, if this is not possible, such as in the case of a combination breaker 
panel, then install on the primary side of the main breaker.


Note 2:  The CTs must be installed with the red polarity dots facing towards the source of power 
(toward the utility meter or toward the generator of inverter if measuring generation). 


Note 3:  Do not install the CT over the neutral (N) (grounded) conductor..


Note 4: If you have solar, wind or standby generator, you will need an additional MTU if you 
want to measure: Generation, Load and Net Utility. Please see solar/wind section of our 
website for details.
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Note 5:  To install the CT:
•  Open the CT by lifting the locking tab on the side of the CT, over the restraining clip. 
•  Place the CT over the cable and close the locking tab. 
•  Insure that it is properly seated and the CT will not open with a gentle pull.
  (The CT will likely be loose around the wire - this is fine) 


STEP 4 - Installing the MTU


A)  Plug the power cord into the MTU


B)  Determine the best location to mount the MTU.
i.  Choose a location where it will not interfere with existing equipment or wiring.
ii.  The MTU may be attached using double-sided tape (if allowed in your jurisdiction), 


or with sheet metal or machine screws.
C)  Arrange and tie-wrap all wiring in a neat and tidy manner.
D) Turn on the power.
NOTE:  If you have more than one MTU, only power up one at a time. If you have a solar 
installation, do not power up the solar MTU now.  See Appendix A.


LEDs will begin to blink on the MTU
Do not close the electrical panel until you have completed the installation of the 
ECC and verified that correct data is being received from the MTU.


Close the Electrical Panel only after you have confirmed the correct operation of the TED 
Pro system.
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PA R T  I V  –  T E S T I N G  T H E  S Y S T E M


NOTE TO PROFESSIONAL INSTALLER:
Even if the customer chooses to configure the ECC, display and network, it is extremely 
important that the installing electrician verify correct operation and measurement prior 
to leaving the site. This can be done with an optional Display or using a laptop computer 
and Footprints software.


    MTU and ECC are paired at the factory and will begin to communicate on power-up. If not 
you may need to input the MTU ID in System Setup.  Refer to website for ECC operation 
manual.


1. ECC
- Plug ECC into suitable outlet. Do not choose an outlet that has a lot of electronic or 


computer equipment plugged into the same outlet. Insure that the MTU and ECC are 
connected to the same phase. 


2. DISPLAY (optional equipment).
a.  Wireless Display


• Plug power supply into suitable outlet. Connect power supply outlet to back of 
charging stand. 


• Remove battery protection tab from Display.
• Plug Display into charging stand.


b.  Wired Display  (Refer to Appendix C of ECC User Manual)
• Remove power from ECC
• Plug Display cable into rear of Display
• Plug other end of cable into Display port at rear of ECC
• After connecting Display, cycle power on ECC by unplugging/reinserting AC cord 


into wall outlet.


3. Check operation of Power Line Communication (PLC) Status LEDs.
MTU – There are two LEDs on the front of MTU


o Bottom LED – Link 
- Will blink on power-up.
- Will turn solid green when linked to ECC – Single-phase
- Will turn solid red when linked to ECC – Three-phase/Two-phase


o  Top LED – Send/Receive
- Blinks green when receives data from ECC
- Blinks red when transmits date to ECC
- In normal operation it will be constantly flashing red and green.


ECC – There are two LEDs on the left side of the ECC
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o Rear LED – Link 
- Will blink on power-up.
- Will turn solid red when network established
- Will turn solid green when ECC is linked and receiving data from at least one 


MTU
o Front LED – Send/Receive


- Blinks green when receives data from MTU
- Blinks red when transmits date to MTU
- In normal operation it will be constantly flashing red and green


TEST USING DISPLAY
Once installed, you should see values for kW demand and $ per/hour on the screen (default 
energy rate is $0.10 per kWh).


-  Turn on a known load (example 1200w microwave, Display should increase by 1.2kW)
-  Turn on a known 240V load (example an electric oven: Display should increase by a 


few kW. If it goes down, or only goes up by a few watts, then you have one of the CTs 
reversed. Make sure that the red dots are all facing towards the power source). 


TEST USING FOOTPRINTS SOFTWARE


NOTE: Once the Footprints Dashboard is accessed via one of the methods below, the 
User should review the additional documentation and information under the “HELP” 
button, or download the User’s Manual here:


    http://www.theenergydetective.com/prodocs


Direct PC Connection: For further detailed assistance visit: 
   (www.theenergydetective.com/tedprocomputer)


- Connect ECC to installer laptop with Ethernet cable. 
- Insure that IP address of Ethernet adapter is set at 192.168.7.1 (refer to Appendix A of 


User’s Manual for network support)
- In your web browser type “192.168.7.4” in the address bar.
- Should load footprints software and show power readings on the speedometer of the 


dashboard.
- If not, verify PLC Status LEDs and MTU ID in System Settings.  Disconnect / reconnect 


MTU from MTU Power Cable.
- Repeat load tests shown above.


Connection via customer’s router (if you are owner or have access to customer’s network) 
Here is a link for assistance:  http://www.theenergydetective.com/tedprorouter
- Connect ECC to router with Ethernet cable. 
- Insure that IP address of Ethernet adapter is set at DHCP on owner’s computer network 







        © Copyright 2014      Energy, Inc.       All rights reserved                                                        www.theenergydetective.com


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Page 13


     * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Rev 2.1


(refer to website for network support) 
- In your web browser type TED6000 in the address bar, or run Installation Utility to 


locate TED on the local network.  To download Installer: 
                  http://www.theenergydetective.com/downloads-documents
- Should load Footprints software and show power readings on the speedometer of 


the Dashboard.
- If not, Verify PLC status LEDs and MTU ID in System Settings.  Disconnect / reconnect 


MTU from MTU Power Cable.
-  If the loads on Dashboard are negative (and there is no Solar generation) switch the 


A & B CT-inputs on the MTU.
- Repeat load tests shown above.
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Appendix A


Solar, Wind or Auxiliary Generator  Installation Addendum


Installing the Solar/Wind, or Auxiliary Generator components (“Solar” for short) needs to be 
completed after the installation instructions have been followed for the installation of MTU 1 
(beginning on page 6 of this Instruction Guide).
  
Assuming that you have successfully installed MTU 1 as detailed above, it is time to connect 
MTU 2 to your Solar system.  While there are many different variations in Solar connections, 
we are presenting the installation of MTU 2 in the most common scenario.


Solar panels connect to an inverter which changes DC to AC.  In most cases it will be 
120/240V. The connection can tie into the main switch/Circuit Breaker, a transfer switch, a 
junction box, a splitter box, etc.  It really doesn’t make any difference. 


In the case of an auxiliary generator, it will likely tie into a transfer switch because generally 
speaking, a generator is not run in parallel with the utility.  


You will use both CTs if your inverter connects via 240v...otherwise, if it is 120V, you will only 
use one CT.


The MTU/CTs are connected similarly as connecting MTU 1.  (See image on Page 8).  If 
possible, both MTUs should be powered from the panel on the same circuit or phase as the 
ECC. This will give the cleanest Power Line Carrier signal.  (Try NOT to power the MTU from 
the inverter, as there will be a lot of line noise that could interfere with the signal).


Generation should display as a negative number.  Verify RED dots on CTs are 
facing the source of power.  If Generation is showing as a positive number, 
switch the A & B inputs on the MTU.
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Emissions
Property


TBD


201 Hubbell Ave


Syracyse , NY 13207


 


Weather:Syracuse, NY


The Montage


DOE House noSolar FINAL.blg


Organization


MBT Design


(845)520-9110


Michelle Tinner


 


Builder


Montage Builders - NF


Emissions By End-Use


Site-to-source energy multipliers and air emission data were taken from the US EPA eGRID2007 database.


REM/Rate - Residential Energy Analysis and Rating Software v14.4.1


This information does not constitute any warranty of energy cost or savings.


© 1985-2014 Architectural Energy Corporation, Boulder, Colorado.


HERS


Projected Rating


3/17/14


Rating No:1


Rater ID:2636162


Carbon Dioxide (CO2) - tons/year
Heating 6.0 1.0 5.0 84.0%


Sulfur Dioxide (SO2) - lbs/year
Heating 0.5 2.5 -2.0 -374.2%


Nitrogen Oxide (NOx) - lbs/year
Heating 14.8 1.4 13.4 90.6%


Cooling 0.0 0.0


Cooling 0.0 0.0


Cooling 0.0 0.0


WaterHeating 1.1 0.5 0.6 55.9%


WaterHeating 0.0 1.3 -1.3 -11317.8%


WaterHeating 2.9 0.7 2.1 74.4%


LightsAppliances 1.9 1.8 0.1 6.8%


LightsAppliances 4.9 4.6 0.3 6.8%


LightsAppliances 2.8 2.6 0.2 6.8%


Photovoltaics 0.0 0.0


Photovoltaics 0.0 0.0


Photovoltaics 0.0 0.0


Total 9.1 3.2 5.8 64.2%


Total 5.5 8.4 -2.9 -53.6%


Total 20.5 4.7 15.7 77.0%


Baseline Montage The Montage Savings %Saved








IntellaMaxx
Controller Series


The digital controller is the brain of a SunMaxx solar hot water or heating system. Controllers read the temperatures at the 
solar collector and inside the storage tank. When heating of the tank is needed, and the collectors can provide the heat, the 
controller will activate the circulator pump(s), and vice-versa. The solar controller handles all of this automatically. SunMaxx 
offers a number of industry-leading solar hot water and heating sytsem controllers. 


Whether it be a small system, a large system, a pool heater or somewhere in between, there is an IntellaMaxx Controller 
that will pair with your system perfectly. And with a large range of features, our controllers monitor your system flawlessly. 


IntellaMaxx DHW Controller
The IntellaMaxx DHW controller is a simple differential controller used in standard solar thermal 
systems. The controller offers a clear operating concept and is equipped with the illuminated 
display with system-monitoring. Flashing symbols for sensors, pumps and valves enable an 
immediate display of temperatures, temperature differences and active outputs. Adjustment 
and control of the solar system can be easily carried out. The controller offers functions such 
as a drainback function. 


Features
•	 Illuminated system-monitoring-display
•	Up to 4 Pt1000 temperature sensors
•	Solar operating hours counter
•	Thermostat function
•	Up to 3 basic systems selectable
•	Tube collector function


•	Drainback option including booster 
function 


•	Heat dump function
•	VBus®
•	Programming and remote control 


of the system via ServiceCenter 
Software possible







SunMaxx Solar   56 Broome  Corp. Pkwy, Conklin, NY 13748  |  1.877.786.6299  1.800.786.0329 fax  |  www.sunmaxxsolar.com


© 2010 SunMaxx Solar, Inc. Specifications subject to change without notice.


IntellaMaxx DHW-Plus Controller
The IntellaMaxx DHW-Plus system controller is pre-programmed for different systems and 
is equipped with a energy metering function, a realtime clock and the VBus®. The multi-
functional and illuminated display enables system-monitoring for intuitive and safe controller 
configuration and comprehensive visualization of the system status. Simple pictograms provide 
information on function and operating status of the controller and the system. This version 
is equipped with 4 inputs for Pt1000 temperature sensors, tank temperature limitation and 
manual operation mode. The central element is the 3-key-field below the display.


Features
•	2 Heat sources (collector fields)
•	2-tank priority logic
•	Thermostat function
•	 Illuminated system-monitoring display
•	Up to 4 Pt1000 temperature sensors
•	2 relays for pump speed control
•	Second differential
•	Drainback option including booster function


•	Heat dump function
•	10 systems selectable
•	Energy metering
•	Function control
•	VBus®
•	Programming and remote control 


of the system via ServiceCenter 
software possible


•	Up to 10 PT1000 temperature 
sensor inputs


•	Tube collector function
•	7 relay outputs
•	Function control
•	VBus®
•	Housing with outstanding design
•	User-friendly operation


IntellaMaxx Combi Controller
The IntellaMaxx Combi controller is a simple differential controller used in standard solar 
thermal systems. The controller offers a clear operating concept and is equipped with the 
illuminated display with system-monitoring. Flashing symbols for sensors, pumps and valves 
enable an immediate display of temperatures, temperature differences and active outputs. 
Adjustment and control of the solar system can be easily carried out. The controller offers 
functions such as a drainback function. 


Features
•	2 Heat sources (collector fields)
•	2-Tank priority logic
•	7 basic solar systems are possible
•	Pump speed control, solar operating hours 


counter and energy metering
•	 Internal calorimeter
•	4 weather-compensated heating circuits


IntellaMaxx Combi-Plus Controller
The IntellaMaxx Combi-Plus controller is equipped with a multi-lingual menu, 9 relay outputs 
and 12 sensor inputs as well as a multitude of add-on functions and options, which enable the 
adaptation of the controller to individual solar and heatingsystems. The controller is equipped 
with an interface for communication with the ServiceCenter Software.


Features
•	2 Heat sources (collector fields)
•	2-Tank priority logic
•	 Illuminated text display with menu navigation
•	Up to 12 PT1000 temperature sensor inputs
•	9 relay outputs
•	7 variable basic solar systems
•	4 weather-compensated heating circuits
•	2 Flowmeter inputs
•	Tube collector function


•	1 remote control option
•	Additional add-on options and 


functions
•	Free allocation for temperature 


difference and thermostat 
functions


•	VBus® and RS232-interface
•	User-friendly operation
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Project Report
  


General Project Information
Project Title: DOE Challenge Home Montage Builders
Designed By: Montage Builders - Northern Forest
Project Date: Friday, March 14, 2014
  
  
  


Design Data
Reference City: Syracuse, New York
Building Orientation: Front door faces West
Daily Temperature Range: Medium
Latitude: 43 Degrees
Elevation: 410 ft.
Altitude Factor: 0.985
  
  
  


Outdoor Outdoor Outdoor Indoor Indoor Grains
Dry Bulb Wet Bulb Rel.Hum Rel.Hum Dry Bulb Difference


Winter: 2 1.28 n/a n/a 70 n/a
Summer: 87 71 46% 50% 75 24
  
  
  


Check Figures
Total Building Supply CFM: 652 CFM Per Square ft.: 0.217
Square ft. of Room Area: 3,004 Square ft. Per Ton: 2,153
Volume (ft³) of Cond. Space: 26,213
  


Building Loads
Total Heating Required Including Ventilation Air: 13,979 Btuh 13.979 MBH
Total Sensible Gain: 14,314 Btuh 85 %
Total Latent Gain: 2,429 Btuh 15 %
Total Cooling Required Including Ventilation Air: 16,743 Btuh 1.40 Tons (Based On Sensible + Latent)
  
  
  
  


Notes
Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data at 
your design conditions.
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Miscellaneous Report
  


System 1 Main
Input Data


Outdoor
Dry Bulb


Outdoor
Wet Bulb


Outdoor
Rel.Hum


Indoor
Rel.Hum


Indoor
Dry Bulb


Grains
Difference


Winter: 2 1.28 80% n/a 70 n/a
Summer: 87 71 46% 50% 75 24.33
  


Duct Sizing Inputs
Main Trunk Runouts


Calculate: Yes Yes
Use Schedule: No No
Roughness Factor: 0.00300 0.01000
Pressure Drop: 0.1000 in.wg./100 ft. 0.1000 in.wg./100 ft.
Minimum Velocity: 650 ft./min 450 ft./min
Maximum Velocity: 900 ft./min 750 ft./min
Minimum Height: 0 in. 0 in.
Maximum Height: 0 in. 0 in.
  


Outside Air Data
Winter Summer


Infiltration Specified: 0.061 AC/hr 0.061 AC/hr
27 CFM 27 CFM


  


Infiltration Actual: 0.000 AC/hr 0.000 AC/hr
Above Grade Volume: Cu.ft. Cu.ft.X    26,213 X    26,213


0 Cu.ft./hr 0 Cu.ft./hr
X  0.0167 X  0.0167


Total Building Infiltration: 0 CFM 0 CFM
Total Building Ventilation: 67 CFM 67 CFM
  
  
  


   ---System 1---
Infiltration & Ventilation Sensible Gain Multiplier: 13.01  =  (1.10 X 0.985 X 12.00 Summer Temp. Difference)
Infiltration & Ventilation Latent Gain Multiplier: 16.30  =  (0.68 X 0.985 X 24.33 Grains Difference)
Infiltration & Ventilation Sensible Loss Multiplier: 73.70  =  (1.10 X 0.985 X 68.00 Winter Temp. Difference)
Winter Infiltration Specified: 0.061 AC/hr (27 CFM)
Summer Infiltration Specified: 0.061 AC/hr (27 CFM)
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Load Preview Report
  


Scope
Net
Ton


ft.²
/Ton Area


Sen
Gain


Lat
Gain


Net
Gain


Sen
Loss


Sys
Htg


CFM


Sys
Clg


CFM


Sys
Act


CFM


Duct
Size


Building 1.40 2,153 3,004 14,314 2,429 16,743 13,979 171 652 652  


 System 1 1.40 2,153 3,004 14,314 2,429 16,743 13,979 171 652 652 10x14


  Ventilation 174 1,092 1,266 988


  Zone 1 3,004 14,140 1,337 15,477 12,991 171 652 652 10x14


   1-Living Room / Kitchen 406 3,986 937 4,923 958 13 184 184 2--6


   2-Dining Room 168 1,620 0 1,620 1,680 22 75 75 1--5


   3-Away Room 122 708 0 708 1,084 14 33 33 1--3


   4-Bath 1 102 34 0 34 98 1 2 2 1--1


   5-Mud Room 97 441 0 441 804 11 20 20 1--3


   6-Entry Way 193 286 0 286 808 11 13 13 1--2


   7-Bedroom - 1 133 691 0 691 652 9 32 32 1--3


   8-Bedroom 2 137 867 0 867 1,046 14 40 40 1--4


   9-Bedroom 3 269 1,530 400 1,930 1,365 18 71 71 1--5


   10-Bath Master 50 267 0 267 346 5 12 12 1--2


   11-Bath Shared 85 91 0 91 212 3 4 4 1--2


   12-Stair 2nd Floor 49 112 0 112 292 4 5 5 1--2


   13-Hall Way 2nd Floor 101 107 0 107 246 3 5 5 1--2


   14-Basement 1,092 3,400 0 3,400 3,400 45 157 157 2--5
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Duct Size Preview
  


Room or 
Duct Name Source


Minimum
Velocity


Maximum
Velocity


Rough.
Factor


Design
L/100


SP
Loss


Duct
Velocity


Duct
Length


Htg
Flow


Clg
Flow


Act.
Flow


Duct
Size


System 1


  Supply Runouts


    Zone 1


      1-Living Room / Kitchen Built-In 450 750 0.01 0.1 468.3 13 184 184 2--6


      2-Dining Room Built-In 450 750 0.01 0.1 548.1 22 75 75 1--5


      3-Away Room Built-In 450 750 0.01 0.1 665.4 14 33 33 1--3


      4-Bath 1 Built-In 450 750 0.01 0.1 287.6 1 2 2 1--1


      5-Mud Room Built-In 450 750 0.01 0.1 414.5 11 20 20 1--3


      6-Entry Way Built-In 450 750 0.01 0.1 604.8 11 13 13 1--2


      7-Bedroom - 1 Built-In 450 750 0.01 0.1 649.4 9 32 32 1--3


      8-Bedroom 2 Built-In 450 750 0.01 0.1 458.4 14 40 40 1--4


      9-Bedroom 3 Built-In 450 750 0.01 0.1 517.7 18 71 71 1--5


      10-Bath Master Built-In 450 750 0.01 0.1 564.6 5 12 12 1--2


      11-Bath Shared Built-In 450 750 0.01 0.1 192.4 3 4 4 1--2


      12-Stair 2nd Floor Built-In 450 750 0.01 0.1 236.8 4 5 5 1--2


      13-Hall Way 2nd Floor Built-In 450 750 0.01 0.1 226.3 3 5 5 1--2


      14-Basement Built-In 450 750 0.01 0.1 575.2 45 157 157 2--5


  Other Ducts in System 1


      Supply Main Trunk Built-In 650 900 0.003 0.1 671 171 652 652 10x14
  
  


SummarySummarySummarySummarySummarySummarySummarySummary


System 1


  Heating Flow: 171


  Cooling Flow: 652
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System 1 - Main - Psychrometric Chart
ZC Zone (Room) Condition OC Outdoor Condition
LC Leaving Coil Condition EC Entering Coil Condition
SD Supply Duct Temperature Rise DTF Draw Through Fan Sensible Gain
HRV Heat Recovery Ventilator
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Project Bill of Materials
  


Part No. Description
Req.
Qty.


Qty.
Unit


Unit
Matl.
Cost


Matl.
Cost


Unit
Shop
Labor
Hours


Unit
Field
Labor
Hours


Total
Labor


Cost


Total
Cost


Ductwork Accessories


Subtotal - Ductwork Accessories $0.00 $0.00 $0.00


HVAC Equipment


Subtotal - HVAC Equipment $0.00 $0.00 $0.00


Grand Total $0.00 $0.00 $0.00
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Total Building Summary Loads
  


Component
Description


Area
Quan


Sen
Loss


Lat
Gain


Sen
Gain


Total
Gain


Window: Glazing-operable window, e=0.20 on surface 2, 
metal frame no break, light color blinds at 45° with 
25% coverage, u-value 0.3, SHGC 0.35


99.2 2,026 0 2,402 2,402


Window: Glazing- 43.2 883 0 495 495
Window - DS: Glazing-operable window, e=0.20 on 


surface 2, metal frame no break, light color blinds at 
45° with 25% coverage, u-value 0.3, SHGC 0.35


28 571 0 363 363


Window - DE: Glazing- 28 571 0 1,019 1,019
Window - W: Glazing-operable window, e=0.20 on 


surface 2, metal frame no break, light color blinds at 
45° with 25% coverage, u-value 0.3, SHGC 0.35


27.6 564 0 366 366


Window - S: Glazing- 13.5 276 0 258 258
Window: Glazing-operable window, e=0.20 on surface 2, 


metal frame no break, light color blinds at 45° with 
25% coverage, in partition wall, u-value 0.3, SHGC 
0.35


9 54 0 54 54


Window: Glazing- 9 54 0 54 54
Door: Door-Metal - Polystyrene Core With Storm 42 600 0 202 202
AGW 2x6 CE w/4" Poly: Wall- 1863.6 2,788 0 962 962
SW: Part- 1206 1,108 0 1,108 1,108
Ceiling: Roof/Ceiling- 265 415 0 225 225
R-60 CE: Roof/Ceiling-Under Attic with Insulation on Attic 


Floor (also use for Knee Walls and Partition 
Ceilings), Custom, R-56 insulation


824.3 897 0 488 488


CustomFloor4: Partition Floor (STD=20, WTD=20)-
Basement, Custom, My fourth example custom floor


1092 2,184 0 2,184 2,184


  


Subtotals for structure: 12,991 0 10,180 10,180
People: 4 800 920 1,720
Equipment: 537 3,040 3,577
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 0, Summer CFM: 0 0 0 0 0
Ventilation: Winter CFM: 67, Summer CFM: 67 988 1,092 174 1,266
  


Total Building Load Totals: 13,979 2,429 14,314 16,743
  
  
  


Check Figures
Total Building Supply CFM: 652 CFM Per Square ft.: 0.217
Square ft. of Room Area: 3,004 Square ft. Per Ton: 2,153
Volume (ft³) of Cond. Space: 26,213
  


Building Loads
Total Heating Required Including Ventilation Air: 13,979 Btuh 13.979 MBH
Total Sensible Gain: 14,314 Btuh 85 %
Total Latent Gain: 2,429 Btuh 15 %
Total Cooling Required Including Ventilation Air: 16,743 Btuh 1.40 Tons (Based On Sensible + Latent)
  


Notes
Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data at 
your design conditions.
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Building Pie Chart
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System 1 Main Summary Loads
  


Component
Description


Area
Quan


Sen
Loss


Lat
Gain


Sen
Gain


Total
Gain


Window: Glazing-operable window, e=0.20 on surface 2, 
metal frame no break, light color blinds at 45° with 
25% coverage, u-value 0.3, SHGC 0.35


99.2 2,026 0 2,402 2,402


Window: Glazing- 43.2 883 0 495 495
Window - DS: Glazing-operable window, e=0.20 on 


surface 2, metal frame no break, light color blinds at 
45° with 25% coverage, u-value 0.3, SHGC 0.35


28 571 0 363 363


Window - DE: Glazing- 28 571 0 1,019 1,019
Window - W: Glazing-operable window, e=0.20 on 


surface 2, metal frame no break, light color blinds at 
45° with 25% coverage, u-value 0.3, SHGC 0.35


27.6 564 0 366 366


Window - S: Glazing- 13.5 276 0 258 258
Window: Glazing-operable window, e=0.20 on surface 2, 


metal frame no break, light color blinds at 45° with 
25% coverage, in partition wall, u-value 0.3, SHGC 
0.35


9 54 0 54 54


Window: Glazing- 9 54 0 54 54
Door: Door-Metal - Polystyrene Core With Storm 42 600 0 202 202
AGW 2x6 CE w/4" Poly: Wall- 1863.6 2,788 0 962 962
SW: Part- 1206 1,108 0 1,108 1,108
Ceiling: Roof/Ceiling- 265 415 0 225 225
R-60 CE: Roof/Ceiling-Under Attic with Insulation on Attic 


Floor (also use for Knee Walls and Partition 
Ceilings), Custom, R-56 insulation


824.3 897 0 488 488


CustomFloor4: Partition Floor (STD=20, WTD=20)-
Basement, Custom, My fourth example custom floor


1092 2,184 0 2,184 2,184


  


Subtotals for structure: 12,991 0 10,180 10,180
People: 4 800 920 1,720
Equipment: 537 3,040 3,577
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 0, Summer CFM: 0 0 0 0 0
Ventilation: Winter CFM: 67, Summer CFM: 67 988 1,092 174 1,266
  


System 1 Main Load Totals: 13,979 2,429 14,314 16,743
  
  
  


Check Figures
Supply CFM: 652 CFM Per Square ft.: 0.217
Square ft. of Room Area: 3,004 Square ft. Per Ton: 2,153
Volume (ft³) of Cond. Space: 26,213
  


System Loads
Total Heating Required Including Ventilation Air: 13,979 Btuh 13.979 MBH
Total Sensible Gain: 14,314 Btuh 85 %
Total Latent Gain: 2,429 Btuh 15 %
Total Cooling Required Including Ventilation Air: 16,743 Btuh 1.40 Tons (Based On Sensible + Latent)
  


Notes
Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data at 
your design conditions.
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System 1 Main Pie Chart
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Detailed Room Loads - Room 1 - Living Room / Kitchen (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 15.6 ft. System Number: 1
Room Width: 26.0 ft. Zone Number: 1
Area: 405.6 sq.ft. Supply Air: 184 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 3.0 AC/hr
Volume: 3,650.4 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 2 Actual Winter Vent.: 5 CFM
Runout Air: 92 CFM Percent of Supply.: 3 %
Runout Duct Size: 6 in. Actual Summer Vent.: 19 CFM
Runout Air Velocity: 468 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 468 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.139 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Wall-AGW 2x6 CE w/4" Poly 
15.6 X 9


127.9 0.022 1.5 191 0.5 0 66


S -Wall-AGW 2x6 CE w/4" Poly 
15.6 X 9


124.4 0.022 1.5 186 0.5 0 64


S -Gls-Window shgc-0.35 0%S (2) 16 0.300 20.4 326 14.3 0 228
N -Gls-Window shgc-0.35 100%S 12.5 0.300 20.4 255 10.2 0 128
  


Subtotals for Structure: 958 0 486
Infil.: Win.: 0.0, Sum.: 0.0 281 0.000 0 0.000 0 0
People: 200 lat/per, 230 sen/per: 2 400 460
Equipment: 537 3,040
  


Room Totals: 958 937 3,986
  
  
  
  


 Equipment Cooling Loads
  


 Item Name


Continuous
Output


Sensible
Btuh


Continuous
Output
Latent


Btuh


Average
In-Use
Output


Percent
Used


per Hour


Sensible
Load
Btuh


Latent
Load
Btuh


Refrigerator or freezer - 16 
cubic feet


1000 0 100 100 1000 0


Coffee maker - brewer 1331 717 100 25 333 179
Dishwasher 4096 1433 100 25 1024 358
Color television 683 0 100 100 683 0
Cooking range with hood - 


four burners on high heat
0 0 100 100 0 0


  


Total 3040 537
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Detailed Room Loads - Room 2 - Dining Room (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 10.3 ft. System Number: 1
Room Width: 16.4 ft. Zone Number: 1
Area: 168.1 sq.ft. Supply Air: 75 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 3.0 AC/hr
Volume: 1,512.9 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 9 CFM
Runout Air: 75 CFM Percent of Supply.: 12 %
Runout Duct Size: 5 in. Actual Summer Vent.: 8 CFM
Runout Air Velocity: 548 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 548 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.244 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


S -Wall-AGW 2x6 CE w/4" Poly 
10.2 X 9


64.2 0.022 1.5 96 0.5 0 33


E -Wall-AGW 2x6 CE w/4" Poly 
16.4 X 9


119.6 0.022 1.5 179 0.5 0 62


S -Gls-Window - DS shgc-0.35 
19%S


28 0.300 20.4 571 13.0 0 363


E -Gls-Window - DE shgc-0.35 0%S 28 0.300 20.4 571 36.4 0 1,019
UP-Ceil-Ceiling 10.2 X 16.4 168.1 0.023 1.6 263 0.9 0 143
  


Subtotals for Structure: 1,680 0 1,620
Infil.: Win.: 0.0, Sum.: 0.0 240 0.000 0 0.000 0 0
  


Room Totals: 1,680 0 1,620
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Detailed Room Loads - Room 3 - Away Room (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 8.7 ft. System Number: 1
Room Width: 14.0 ft. Zone Number: 1
Area: 121.8 sq.ft. Supply Air: 33 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 1,096.2 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 6 CFM
Runout Air: 33 CFM Percent of Supply.: 17 %
Runout Duct Size: 3 in. Actual Summer Vent.: 3 CFM
Runout Air Velocity: 665 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 665 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.739 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


W -Wall-AGW 2x6 CE w/4" Poly 14 
X 9


98.4 0.022 1.5 147 0.5 0 51


S -Wall-AGW 2x6 CE w/4" Poly 8.7 
X 9


64.8 0.022 1.5 97 0.5 0 33


W -Gls-Window - W shgc-0.35 
72%S (2)


27.6 0.300 20.4 564 13.3 0 366


S -Gls-Window - S shgc-0.35 0%S 
(2)


13.5 0.300 20.4 276 19.1 0 258


  


Subtotals for Structure: 1,084 0 708
Infil.: Win.: 0.0, Sum.: 0.0 204 0.000 0 0.000 0 0
  


Room Totals: 1,084 0 708
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Detailed Room Loads - Room 4 - Bath 1 (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 7.3 ft. System Number: 1
Room Width: 14.0 ft. Zone Number: 1
Area: 102.2 sq.ft. Supply Air: 2 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 0.1 AC/hr
Volume: 919.8 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 1 CFM
Runout Air: 2 CFM Percent of Supply.: 32 %
Runout Duct Size: 1 in. Actual Summer Vent.: 0 CFM
Runout Air Velocity: 288 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 288 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.743 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


S -Wall-AGW 2x6 CE w/4" Poly 7.3 
X 9


65.7 0.022 1.5 98 0.5 0 34


  


Subtotals for Structure: 98 0 34
Infil.: Win.: 0.0, Sum.: 0.0 66 0.000 0 0.000 0 0
  


Room Totals: 98 0 34
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Detailed Room Loads - Room 5 - Mud Room (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 10.2 ft. System Number: 1
Room Width: 9.5 ft. Zone Number: 1
Area: 96.9 sq.ft. Supply Air: 20 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 1.4 AC/hr
Volume: 872.1 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 4 CFM
Runout Air: 20 CFM Percent of Supply.: 20 %
Runout Duct Size: 3 in. Actual Summer Vent.: 2 CFM
Runout Air Velocity: 414 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 414 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.291 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Wall-AGW 2x6 CE w/4" Poly 
10.2 X 9


91.8 0.022 1.5 137 0.5 0 47


E -Wall-AGW 2x6 CE w/4" Poly 9.5 
X 9


58.2 0.022 1.5 87 0.5 0 30


E -Door-Door 3 X 7 21 0.210 14.3 300 4.8 0 101
E -Gls-Window shgc-0.35 0%S 6.2 0.300 20.4 128 29.0 0 181
UP-Ceil-Ceiling 10.2 X 9.5 96.9 0.023 1.6 152 0.9 0 82
  


Subtotals for Structure: 804 0 441
Infil.: Win.: 0.0, Sum.: 0.0 177 0.000 0 0.000 0 0
  


Room Totals: 804 0 441
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Detailed Room Loads - Room 6 - Entry Way (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.1 ft. System Number: 1
Room Width: 12.0 ft. Zone Number: 1
Area: 193.2 sq.ft. Supply Air: 13 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 0.5 AC/hr
Volume: 1,738.8 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 4 CFM
Runout Air: 13 CFM Percent of Supply.: 32 %
Runout Duct Size: 2 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 605 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 605 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 1.108 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Wall-AGW 2x6 CE w/4" Poly 
16.1 X 9


142.7 0.022 1.5 213 0.5 0 74


W -Wall-AGW 2x6 CE w/4" Poly 12 
X 9


80.8 0.022 1.5 121 0.5 0 42


W -Door-Door 3 X 7 21 0.210 14.3 300 4.8 0 101
W -Gls-Window shgc-0.35 100%S 6.2 0.300 20.4 128 7.4 0 46
N -Gls-Window shgc-0.35 100%S 2.2 0.300 20.4 46 10.2 0 23
  


Subtotals for Structure: 808 0 286
Infil.: Win.: 0.0, Sum.: 0.0 253 0.000 0 0.000 0 0
  


Room Totals: 808 0 286
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Detailed Room Loads - Room 7 - Bedroom - 1 (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.3 ft. System Number: 1
Room Width: 10.8 ft. Zone Number: 1
Area: 132.8 sq.ft. Supply Air: 32 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 1,062.7 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 3 CFM
Runout Air: 32 CFM Percent of Supply.: 11 %
Runout Duct Size: 3 in. Actual Summer Vent.: 3 CFM
Runout Air Velocity: 649 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 649 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.705 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


W -Wall-AGW 2x6 CE w/4" Poly 
10.8 X 8


66.4 0.022 1.5 99 0.5 0 34


W -Gls-Window shgc-0.35 0%S (2) 20 0.300 20.4 408 28.9 0 578
UP-Ceil-R-60 CE 12.3 X 10.8 132.8 0.016 1.1 145 0.6 0 79
  


Subtotals for Structure: 652 0 691
Infil.: Win.: 0.0, Sum.: 0.0 86 0.000 0 0.000 0 0
  


Room Totals: 652 0 691
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Detailed Room Loads - Room 8 - Bedroom 2 (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.3 ft. System Number: 1
Room Width: 11.2 ft. Zone Number: 1
Area: 137.1 sq.ft. Supply Air: 40 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 2.2 AC/hr
Volume: 1,097.2 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 5 CFM
Runout Air: 40 CFM Percent of Supply.: 13 %
Runout Duct Size: 4 in. Actual Summer Vent.: 4 CFM
Runout Air Velocity: 458 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 458 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.235 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


W -Wall-AGW 2x6 CE w/4" Poly 
11.1 X 8


69.2 0.022 1.5 104 0.5 0 36


S -Wall-AGW 2x6 CE w/4" Poly 
12.3 X 8


85.9 0.022 1.5 129 0.5 0 44


W -Gls-Window shgc-0.35 0%S (2) 20 0.300 20.4 408 28.9 0 578
S -Gls-Window shgc-0.35 100%S 


(2)
12.5 0.300 20.4 256 10.2 0 128


UP-Ceil-R-60 CE 12.3 X 11.1 137.1 0.016 1.1 149 0.6 0 81
  


Subtotals for Structure: 1,046 0 867
Infil.: Win.: 0.0, Sum.: 0.0 188 0.000 0 0.000 0 0
  


Room Totals: 1,046 0 867
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Detailed Room Loads - Room 9 - Bedroom 3 (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 15.8 ft. System Number: 1
Room Width: 17.0 ft. Zone Number: 1
Area: 268.6 sq.ft. Supply Air: 71 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 2.0 AC/hr
Volume: 2,148.8 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 7 CFM
Runout Air: 71 CFM Percent of Supply.: 10 %
Runout Duct Size: 5 in. Actual Summer Vent.: 7 CFM
Runout Air Velocity: 518 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 518 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.218 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


E -Wall-AGW 2x6 CE w/4" Poly 17 
X 8


116 0.022 1.5 174 0.5 0 60


S -Wall-AGW 2x6 CE w/4" Poly 
15.8 X 8


110.4 0.022 1.5 165 0.5 0 57


E -Gls-Window shgc-0.35 0%S (2) 20 0.300 20.4 408 28.9 0 578
S -Gls-Window shgc-0.35 63%S (2) 16 0.300 20.4 326 13.5 0 216
UP-Ceil-R-60 CE 15.8 X 17 268.6 0.016 1.1 292 0.6 0 159
  


Subtotals for Structure: 1,365 0 1,070
Infil.: Win.: 0.0, Sum.: 0.0 262 0.000 0 0.000 0 0
People: 200 lat/per, 230 sen/per: 2 400 460
  


Room Totals: 1,365 400 1,530
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Detailed Room Loads - Room 10 - Bath Master (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 5.9 ft. System Number: 1
Room Width: 8.5 ft. Zone Number: 1
Area: 50.2 sq.ft. Supply Air: 12 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 401.2 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 2 CFM
Runout Air: 12 CFM Percent of Supply.: 14 %
Runout Duct Size: 2 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 565 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 565 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.967 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


E -Wall-AGW 2x6 CE w/4" Poly 8.5 
X 8


61.8 0.022 1.5 92 0.5 0 32


N -Wall-AGW 2x6 CE w/4" Poly 5.9 
X 8


47.2 0.022 1.5 71 0.5 0 24


E -Gls-Window shgc-0.35 0%S 6.2 0.300 20.4 128 29.0 0 181
UP-Ceil-R-60 CE 5.9 X 8.5 50.2 0.016 1.1 55 0.6 0 30
  


Subtotals for Structure: 346 0 267
Infil.: Win.: 0.0, Sum.: 0.0 115 0.000 0 0.000 0 0
  


Room Totals: 346 0 267
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Detailed Room Loads - Room 11 - Bath Shared (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 10.0 ft. System Number: 1
Room Width: 8.5 ft. Zone Number: 1
Area: 85.0 sq.ft. Supply Air: 4 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 0.4 AC/hr
Volume: 680.0 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 1 CFM
Runout Air: 4 CFM Percent of Supply.: 26 %
Runout Duct Size: 2 in. Actual Summer Vent.: 0 CFM
Runout Air Velocity: 192 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 192 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.118 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Wall-AGW 2x6 CE w/4" Poly 10 
X 8


80 0.022 1.5 120 0.5 0 41


UP-Ceil-R-60 CE 10 X 8.5 85 0.016 1.1 92 0.6 0 50
  


Subtotals for Structure: 212 0 91
Infil.: Win.: 0.0, Sum.: 0.0 80 0.000 0 0.000 0 0
  


Room Totals: 212 0 91
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Detailed Room Loads - Room 12 - Stair 2nd Floor (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.3 ft. System Number: 1
Room Width: 4.0 ft. Zone Number: 1
Area: 49.2 sq.ft. Supply Air: 5 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 0.8 AC/hr
Volume: 393.6 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 2 CFM
Runout Air: 5 CFM Percent of Supply.: 29 %
Runout Duct Size: 2 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 237 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 237 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.176 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


W -Wall-AGW 2x6 CE w/4" Poly 4 
X 8


32 0.022 1.5 48 0.5 0 17


N -Wall-AGW 2x6 CE w/4" Poly 
12.3 X 8


96.2 0.022 1.5 144 0.5 0 50


N -Gls-Window shgc-0.35 100%S 2.2 0.300 20.4 46 7.1 0 16
UP-Ceil-R-60 CE 12.3 X 4 49.2 0.016 1.1 54 0.6 0 29
  


Subtotals for Structure: 292 0 112
Infil.: Win.: 0.0, Sum.: 0.0 130 0.000 0 0.000 0 0
  


Room Totals: 292 0 112
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Detailed Room Loads - Room 13 - Hall Way 2nd Floor (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 26.0 ft. System Number: 1
Room Width: 3.9 ft. Zone Number: 1
Area: 101.4 sq.ft. Supply Air: 5 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 0.4 AC/hr
Volume: 811.2 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 1 CFM
Runout Air: 5 CFM Percent of Supply.: 26 %
Runout Duct Size: 2 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 226 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 226 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.161 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Wall-AGW 2x6 CE w/4" Poly 3.9 
X 8


29 0.022 1.5 43 0.5 0 15


S -Wall-AGW 2x6 CE w/4" Poly 3.9 
X 8


31.2 0.022 1.5 47 0.5 0 16


N -Gls-Window shgc-0.35 100%S 2.2 0.300 20.4 46 7.1 0 16
UP-Ceil-R-60 CE 26 X 3.9 101.4 0.016 1.1 110 0.6 0 60
  


Subtotals for Structure: 246 0 107
Infil.: Win.: 0.0, Sum.: 0.0 62 0.000 0 0.000 0 0
  


Room Totals: 246 0 107
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Detailed Room Loads - Room 14 - Basement (Average Load Procedure)
  


General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 42.0 ft. System Number: 1
Room Width: 26.0 ft. Zone Number: 1
Area: 1,092.0 sq.ft. Supply Air: 157 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 1.0 AC/hr
Volume: 9,828.0 cu.ft. Req. Vent. Clg: 0 CFM
Number of Registers: 2 Actual Winter Vent.: 18 CFM
Runout Air: 78 CFM Percent of Supply.: 11 %
Runout Duct Size: 5 in. Actual Summer Vent.: 16 CFM
Runout Air Velocity: 575 ft./min. Percent of Supply: 10 %
Runout Air Velocity: 575 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.269 in.wg./100 ft. Actual Summer Infil.: 0 CFM
  


Item
Description


Area
Quantity


-U-
Value


Htg
HTM


Sen
Loss


Clg
HTM


Lat
Gain


Sen
Gain


N -Part-20°/20°-SW 42 X 9 369 0.046 0.9 339 0.9 0 339
S -Part-20°/20°-SW 42 X 9 369 0.046 0.9 339 0.9 0 339
W -Part-20°/20°-SW 26 X 9 234 0.046 0.9 215 0.9 0 215
E -Part-20°/20°-SW 26 X 9 234 0.046 0.9 215 0.9 0 215
N -Gls-Window in partition (2) 9 0.300 6.0 54 6.0 0 54
S -Gls-Window in partition (2) 9 0.300 6.0 54 6.0 0 54
Floor-Part-CustomFloor4 26 X 42 1092 0.100 2.0 2,184 2.0 0 2,184
  


Subtotals for Structure: 3,400 0 3,400
Infil.: Win.: 0.0, Sum.: 0.0 1,224 0.000 0 0.000 0 0
  


Room Totals: 3,400 0 3,400


C:\Users\Arthur Pakatar\Desktop\0314 Manual J v7 - Final.rh9 Saturday, March 15, 2014, 9:14 PM







Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Stonehenge Associates DOE Challenge Home Montage Builders
Troy, NY  12180 Page 27
  


Room Cooling and Heating Loads Bar Graphs
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Room Cooling and Heating Loads Bar Graphs
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Room Cooling Loads Bar Graphs
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Room Cooling Loads Bar Graphs
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System 1 Room Load Summary
  


No
Room
Name


Area
SF


Htg
Sens
Btuh


Min
Htg


CFM


Run
Duct
Size


Run
Duct


Vel


Clg
Sens
Btuh


Clg
Lat


Btuh


Min
Clg


CFM


Act
Sys


CFM
---Zone 1---


1 Living Room / 
Kitchen


406 958 13 2-6 468 3,986 937 184 184


2 Dining Room 168 1,680 22 1-5 548 1,620 0 75 75
3 Away Room 122 1,084 14 1-3 665 708 0 33 33
4 Bath 1 102 98 1 1-1 288 34 0 2 2
5 Mud Room 97 804 11 1-3 414 441 0 20 20
6 Entry Way 193 808 11 1-2 605 286 0 13 13
7 Bedroom - 1 133 652 9 1-3 649 691 0 32 32
8 Bedroom 2 137 1,046 14 1-4 458 867 0 40 40
9 Bedroom 3 269 1,365 18 1-5 518 1,530 400 71 71


10 Bath Master 50 346 5 1-2 565 267 0 12 12
11 Bath Shared 85 212 3 1-2 192 91 0 4 4
12 Stair 2nd Floor 49 292 4 1-2 237 112 0 5 5
13 Hall Way 2nd 


Floor
101 246 3 1-2 226 107 0 5 5


14 Basement 1,092 3,400 45 2-5 575 3,400 0 157 157
  


Ventilation 988 174 1,092
  


System 1 total 3,004 13,979 171 14,314 2,429 652 652
  


System 1 Main Trunk Size: 10x14 in.
Velocity: 671 ft./min
Loss per 100 ft.: 0.082 in.wg
  


Cooling System Summary
  


Cooling
Tons


Sensible/Latent
Split


Sensible
Btuh


Latent
Btuh


Total
Btuh


Net Required: 1.40 85% / 15% 14,314 2,429 16,743
Actual: 1.50 75% / 25% 13,500 4,500 18,000
  


Equipment Data
Heating System Cooling System


Type: Air Source Heat Pump Air Source Heat Pump
Model: DZ14SA0181A* DZ14SA0181A*
Indoor Model: CHPF2430B6C*+TXV
Brand: DAIKIN DAIKIN
Description: Air Source Heat Pump Air Source Heat Pump
Efficiency: 8.1 HSPF 15 SEER
Sound: 0 0
Capacity: 16,800 Btuh 18,000 Btuh
Sensible Capacity: n/a 13,500 Btuh
Latent Capacity: n/a 4,500 Btuh
AHRI Reference No.: n/a 6547452


This system's equipment was selected in accordance with ACCA Manual S.
Manual S equipment sizing data:  SODB: 87F, SOWB: 71F, WODB: 2F, SIDB: 75F, SIRH: 50%, WIDB: 70F, Sen. gain: 
14,314 Btuh, Lat. gain: 2,429 Btuh, Sen. loss: 13,979 Btuh, Entering clg. coil DB: 75.3F, Entering clg. coil WB: 63.1F, 
Entering htg. coil DB: 64.7F, Clg. coil TD: 20F, Htg. coil TD: 70F, Req. clg. airflow: 652 CFM, Req. htg. airflow: 171 CFM
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Residential Plans Examiner Review Form
for HVAC System Design (Loads, Equipment, Ducts)


Form


RPER 1.01


8 Mar 10


County, Town, Municipality, Jurisdiction
Header Information


Contractor


Mechanical License #


Building Plan #


Home Address (Street or Lot#, Block, Subdivision)


REQUIRED ATTACHMENTS¹


Manual J1 Form (and supporting worksheets):


or MJ1AE Form² (and supporting worksheets):


OEM performance data (heating, cooling, blower):


Manual D Friction Rate Worksheet:


Duct distribution system sketch:


ATTACHED


Yes No
Yes No
Yes No
Yes No


Yes No


HVAC LOAD CALCULATION (IRC M1401.3)
Design Conditions


Winter Design Conditions


Outdoor temperature 2 °F


Indoor temperature 70 °F


Total heat loss 13979 Btu/h


Summer Design Conditions


Outdoor temperature 87 °F


Indoor temperature 75 °F


Grains difference 24 Gr @ 50 % Rh


Sensible heat gain 14314 Btu/h


Latent heat gain 2429 Btu/h


Total heat gain 16743 Btu/h


Building Construction Information
Building
Orientation (Front door faces) West


North, East, West,  South, Northeast, Northwest, Southeast, Southwest


Number of bedrooms 3
Conditioned floor area 3004 Sq Ft


Number of occupants 4
Windows


Eave overhang depth 2.6 Ft


Internal shade
Blinds, drapes, etc


Blinds


Number of skylights 0
HVAC EQUIPMENT SELECTION  (IRC M1401.3)


Heating Equipment Data
Equipment type Heat pump


Furnace, Heat pump, Boiler, etc.


Model DZ14SA0181A*


Heating output capacity 16800 Btu/h
Heat pumps - capacity at winter design outdoor conditions


Auxiliary heat output capacity Btu/h


Cooling Equipment Data
Equipment type Heat pump


Air Conditioner, Heat pump, etc


Model DZ14SA0181A*


Sensible cooling capacity 13500 Btu/h


Latent cooling capacity 4500 Btu/h


Total cooling capacity 18000 Btu/h


Blower Data


Heating CFM 652 CFM


Cooling CFM 652 CFM


HVAC DUCT DISTRIBUTION SYSTEM DESIGN (IRC M1601.1)


Design airflow CFM


External Static Pressure (ESP) IWC


Component Pressure Losses (CPL) IWC


Available Static Pressure (ASP) IWC
ASP = ESP - CPL


Longest supply duct: Ft


Longest return duct: Ft


Total Effective Length (TEL) Ft


Friction Rate: IWC
Friction Rate = (ASP × 100) ÷ TEL


Duct Materials Used (circle)


Trunk Duct:  Duct board, Flex, Sheet metal,
 Lined sheet metal,  Other  (specify)


Branch Duct:  Duct board, Flex, Sheet metal,
Lined sheet metal,  Other (specify)


I declare the load calculation, equipment selection, and duct system design were rigorously performed based on the building plan listed


above,  I understand the claims made on these forms will be subject to review and verification.


Contractor's Printed Name Date


Contractor's Signature


Reserved for use by County, Town, Municipality, or Authority having jurisdiction.
¹  The AHJ shall have the discretion to accept Required Attachments printed from approved ACCA software vendors, see list on page 2 of instructions.
²  If abridged version of Manual J is used for load calculation, then verify residence meets requirements, see Abridged Edition Checklist on page 13 of instructions.


Form generated by ACCA-approved Manual J Eighth Edition Version 2 Elite Software Rhvac program.








Emissions
Property


TBD


201 Hubbell Ave


Syracyse , NY 13207


 


Weather:Syracuse, NY


The Montage Solar


DOE House wSolar FINAL.blg


Organization


MBT Design


(845)520-9110


Michelle Tinner


 


Builder


Montage Builders - NF


Emissions By End-Use


Site-to-source energy multipliers and air emission data were taken from the US EPA eGRID2007 database.


REM/Rate - Residential Energy Analysis and Rating Software v14.4.1


This information does not constitute any warranty of energy cost or savings.


© 1985-2014 Architectural Energy Corporation, Boulder, Colorado.


HERS


Projected Rating


3/17/14


Rating No:1


Rater ID:2636162


Carbon Dioxide (CO2) - tons/year
Heating 1.0 0.9 0.0 2.6%


Sulfur Dioxide (SO2) - lbs/year
Heating 2.5 2.4 0.1 2.6%


Nitrogen Oxide (NOx) - lbs/year
Heating 1.4 1.4 0.0 2.6%


Cooling 0.0 0.0


Cooling 0.0 0.0


Cooling 0.0 0.0


WaterHeating 0.5 0.0 0.5 98.2%


WaterHeating 1.3 0.0 1.3 98.2%


WaterHeating 0.7 0.0 0.7 98.2%


LightsAppliances 1.8 1.8


LightsAppliances 4.6 4.6


LightsAppliances 2.6 2.6


Photovoltaics 0.0 -3.3 3.3


Photovoltaics 0.0 -8.4 8.4


Photovoltaics 0.0 -4.7 4.7


Total 3.2 -0.5 3.8 116.4%


Total 8.4 -1.4 9.8 116.4%


Total 4.7 -0.8 5.5 116.4%


The Montage The Montage Solar Savings %Saved








SunMaxx
ThermoPower-VHP Collector


OPTIMUM PERFORMANCE 
Industry-leading absorptive coating features 92% efficiency


STRENGTH BY DESIGN
Double wall vacuum tubes eliminate risk of vacuum loss


UNBEATABLE VALUE
More BTUs per $ than any other vacuum tube collector on 
the market


SRCC CERTIFIED
OG-100 certification qualifies for incentives and rebates







SPECIFICATIONS SunMaxx-VHP10 SunMaxx-VHP20 SunMaxx-VHP25 SunMaxx-VHP30
Dimensions (in) 37.5 x 79.0 70.2 x 79.0 86.5 x 79.0 102.9  x 79.0
Net Aperture Area (ft2) 10.01 20.03 25.03 30.04
Dry Weight (lbs.) 88 170 212 252
Fluid Capacity (gal) 0.18 0.40 .50 .61
Recommended Flow Rate Per Collector 
(gpm) 0.28 0.56 0.70 0.84


SRCC Clear C Rating (KBTU per panel per 
day) 14 28 35 42


Recommended Max # of Tubes in Series 150
Tilt Angle (deg) 15-75


Stagnation Temperature (deg F) 428


Operating Pressure (psi) 20-70 (Recommended)
150 (Maximum)


An Investment
with Real Returns


2


1


4


5


3


SunMaxx Vacuum Heat Pipe (VHP) vacuum tube collectors 
feature cutting-edge design and are constructed of the highest 
quality materials to provide optimal performance and durability 
while remaining affordable to maximize your return on investment.


1. Manifold
2. Double Wall Vacuum Tube
3. 1” Male NPT Brass Connection
4. Temperature Sensor Well
5. Free Standing Extruded Aluminum 


Adjustable Frame (included)


•	SRCC OG-100 Certified
•	Solar Keymark Certified
•	10-Year Warranty (when installed by a certified installer)
•	Impact-resistant borosilicate glass
•	Includes all mounting hardware for flush or tilt mount
•	Industry’s highest BTU per $


SunMaxx Solar   56 Broome  Corp. Pkwy, Conklin, NY 13748  |  1.877.786.6299  1.800.786.0329 fax  |  www.sunmaxxsolar.com 


© 2010 SunMaxx Solar, Inc. Specifications subject to change without notice.






Renewable Energy Ready Home Solar Photovoltaic Checklist



		

Home Location: 201 Hubbell Street 

		

City: Syracuse

		

State: New York



		RERH Checklist

(See  Renewable Energy Ready Home (RERH) specifications for details)

		Builder

Verified

		

NA



		1 Building/Array Site  Assessment



		1.1

		Designate a proposed array location and square footage on architectural diagram:  	507   sq. ft.

		■

		



		1.2

		Identify orientation  (azimuth) of proposed array location:  177	degrees.

		■

		



		1.3

		Identify inclination of proposed array location:  40	degrees.

		■

		



		1.4

		Conduct a shading study documenting impacts on proposed array location:  5	% adjusted annual shading impact.

If using monthly values as verified through the solar path assessments, check here:  	.

		

■

		



		1.5

		Assess if proposed array location supports a solar resource potential of more than 75 percent of the optimal solar resource potential for the same location using the online RERH Solar Site Assessment Tool (SSAT).

Yes  ■ This home meets the minimum recommended solar resource potential  of 75 percent per the RERH SSAT results; continue with

Section 2 below.

No  This home does not meet the recommended solar resource potential  per the RERH SSAT results; this location is not a good host for a future solar energy system and should not be made renewable energy ready.

		





■

		



		2 Structural and  Safety Considerations: Solar  Photovoltaics



		2.1

		Provide code-compliant documentation of the maximum allowable  dead load and live load ratings of the existing roof; recommended allowable dead load rating can support an additional 6 lbs/sq. ft. for future solar system.

		

■

		



		2.2

		Install permanent roof anchor fall safety system (NA for roof pitch ≤ 3:12).

		■

		



		3 Renewable Energy  Ready  Home  Infrastructure: Solar  Photovoltaics



		3.1

		Install and label a 4’ x 4’ plywood panel area for mounting an inverter and balance of system components.

		■

		



		3.2

		Install  a 1” metal conduit for the DC wire  run from the designated  array location  to the designated  inverter location

(cap and label both ends).

		

■

		



		3.3

		Install a 1” metal conduit from designated inverter location to electrical service panel (cap and label both ends).

		■

		



		3.4

		Install and label a 70-amp dual pole circuit breaker in the electrical service panel for use by the PV system (label the service panel).

		■

		



		3.5

		Provide architectural  drawing and riser diagram of RERH solar  PV system  components.

		■

		



		4 Homeowner Education



		4.1

		Provide to the homeowner a copy of this checklist and all the support documents listed below (to be provided to future solar designer).



		

		- Copy of the Renewable Energy Ready Home Specification guide

		■

		



		

		- Fully completed RERH checklist (all sections)

		■

		



		

		- Architectural drawings detailing proposed array location and square footage

		■

		



		

		- Electrical drawings and riser diagram of RERH PV system components that detail the dedicated location for the mounting of the balance components

		

■

		



		

		- Shading study with percent monthly or adjusted annual shading impact(s)

		■

		



		

		- Site assessment record generated by the online RERH SSAT indicating that the proposed site meets a minimum solar resource potential of 75 percent of optimal

		

■

		



		

		- Code-compliant documentation of the maximum allowable dead load and live load ratings of the roof

		■

		



		4.2

		Record electric utility  service providers contact information: National Grid 1-800-642-4272



		

		Electric utility service providers name and Web address: National Grid https://www1.nationalgridus.com/NewYork



		5 Builder Best  Practices (Optional Elements)



		5.1

		Develop a detailed landscape plan with a clear emphasis on low-growth  vegetation

		■

		



		5.2

		Place roof penetrations above or north of the proposed array to prevent casting shadows on the array location

		■

		



		Builder Completion Date:      3/29/2014

		Builder Company Name:  Northern Forest



		Builder Employee Name:   Michael Walczyk

		Builder Employee Signature: Michael Walczyk



		[bookmark: _GoBack]Interested in Solar Incentives? Please visit: http://www.dsireusa.org/solar/















 	Renewable Energy Ready Home   SOLAR PHOTOVOLTAIC SPECIFICATION, CHECKLIST AND GUIDE 
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Grid-Connected System: Simulation parameters


PVsyst Licensed to  Constellation Energy  (USA)


Project : Net Zero_rev0
Geographical Site Syracuse Hancock Int'l Arpt Country United States


Situation Latitude 43.1°N Longitude 76.1°W
Time defined as Legal Time Time zone UT-5 Altitude 125 m


Albedo  0.20
Meteo data: Syracuse Hancock Int'l Arpt TMY - NREL: TMY3 hourly DB (1991-2005)


Simulation variant : Net Zero Baseline_rev0
Simulation date 23/03/14 00h33


Simulation parameters


Collector Plane Orientation Tilt 40° Azimuth -3°


Models used Transposition Perez Diffuse Imported


Horizon Free Horizon


Near Shadings According to strings Electrical effect 100 %
Shadings of thin objects Electrical effect 40 %


PV Arrays Characteristics   (2  kinds of array defined)


PV module Si-mono Model Sunmodule Plus SW 275 mono
Manufacturer SolarWorld AG


Sub-array "Sub-array #1" In series 9 modules In parallel 1 strings
Total number of PV modules Nb. modules 9 Unit Nom. Power 275 Wp
Array global power Nominal (STC) 2475 Wp At operating cond. 2209 Wp (50°C)
Array operating characteristics (50°C) U mpp 250 V I mpp 8.8 A


Sub-array "Sub-array #2" In series 9 modules In parallel 2 strings
Total number of PV modules Nb. modules 18 Unit Nom. Power 275 Wp
Array global power Nominal (STC) 4950 Wp At operating cond. 4418 Wp (50°C)
Array operating characteristics (50°C) U mpp 250 V I mpp 18 A


Total Arrays global power Nominal (STC) 7 kWp Total 27 modules
Module area 45.3 m²


Sub-array "Sub-array #1" :  Inverter Model Sunny Boy SB 3000TL-US-22 - 240V
Manufacturer SMA


Characteristics Operating Voltage 175-480 V Unit Nom. Power 3.0 kW AC


Sub-array "Sub-array #2" :  Inverter Model Sunny Boy SB 5000TL-US-22 - 240V
Manufacturer SMA


Characteristics Operating Voltage 175-480 V Unit Nom. Power 5 kW AC


PV Array loss factors
Array Soiling Losses Loss Fraction 0.0 %Jan.


18.0%
Feb.


14.0%
Mar.
9.0%


Apr.
2.0%


May
0.0%


June
0.0%


July
0.0%


Aug.
0.0%


Sep.
0.0%


Oct.
0.2%


Nov.
5.0%


Dec.
16.0%


Thermal Loss factor Uc (const) 20.0 W/m²K Uv (wind) 0.0 W/m²K / m/s
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Grid-Connected System: Simulation parameters (continued)


PVsyst Licensed to  Constellation Energy  (USA)


Wiring Ohmic Loss Array#1 477 mOhm Loss Fraction 1.5 % at STC
Array#2 239 mOhm Loss Fraction 1.5 % at STC


Global Loss Fraction 1.5 % at STC
LID - Light Induced Degradation Loss Fraction 1.0 %
Module Quality Loss Loss Fraction -0.8 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Incidence effect, ASHRAE parametrization IAM = 1 - bo (1/cos i - 1) bo Param. 0.05


System loss factors
Wires 2 m 2x4 mm² Loss Fraction 0.3 % at STC


Unavailability of the system 3.7 days, 3 periods Time fraction 1.0 %


User's needs : Unlimited load (grid)
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Grid-Connected System: Near shading definition


PVsyst Licensed to  Constellation Energy  (USA)


Project : Net Zero_rev0
Simulation variant : Net Zero Baseline_rev0


Main system parameters System type Grid-Connected


Near Shadings According to strings Electrical effect 100 %
Shadings of thin objects Electrical effect 40 %


PV Field Orientation tilt 40° azimuth -3°
PV modules Model Sunmodule Plus SW 275 mono 275 Wp
PV Array Nb. of modules 27 Pnom total 7.43 kWp
Inverter Sunny Boy SB 3000TL-US-22 - 240V Pnom 3000 W ac
Inverter Sunny Boy SB 5000TL-US-22 - 240V Pnom 5.00 kW ac
Inverter pack Nb. of units 2.0 Pnom total 8.00 kW ac
User's needs Unlimited load (grid)


Perspective of the PV-field and surrounding shading scene


West
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Iso-shadings diagram
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Net Zero_rev0


Beam shading factor (according to strings) : Iso-shadings curves


1: 22 june
2: 22 may - 23 july
3: 20 apr - 23 aug
4: 20 mar - 23 sep
5: 21 feb - 23 oct
6: 19 jan - 22 nov
7: 22 december


6h


7h


8h


9h


10h


11h


12h
13h


14h


15h


16h


17h


18h


19h


1
2


3


4


5


6
7


Behind
the plane


Behind
the plane


Shading loss: 1 %
Shading loss: 5 %
Shading loss: 10 %
Shading loss: 20 %
Shading loss: 40 %


Attenuation for diffuse: 0.021
and albedo: 0.334
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Grid-Connected System: Main results


PVsyst Licensed to  Constellation Energy  (USA)


Project : Net Zero_rev0
Simulation variant : Net Zero Baseline_rev0


Main system parameters System type Grid-Connected


Near Shadings According to strings Electrical effect 100 %
Shadings of thin objects Electrical effect 40 %


PV Field Orientation tilt 40° azimuth -3°
PV modules Model Sunmodule Plus SW 275 mono 275 Wp
PV Array Nb. of modules 27 Pnom total 7.43 kWp
Inverter Sunny Boy SB 3000TL-US-22 - 240V Pnom 3000 W ac
Inverter Sunny Boy SB 5000TL-US-22 - 240V Pnom 5.00 kW ac
Inverter pack Nb. of units 2.0 Pnom total 8.00 kW ac
User's needs Unlimited load (grid)


Main simulation results
System Production Produced Energy 8.84 MWh/year Specific prod. 1190 kWh/kWp/year


Performance Ratio PR 77.8 %
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0


1


2


3


4


5


6


7


N
or


m
al


iz
ed


 E
ne


rg
y 


[k
W


h/
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Normalized productions (per installed kWp):  Nominal power 7.43 kWp


Yf : Produced useful energy  (inverter output)  3.26 kWh/kWp/day
Ls : System Loss  (inverter, ...)                        0.16 kWh/kWp/day
Lc : Collection Loss (PV-array losses)              0.78 kWh/kWp/day


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.0
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Performance Ratio PR


PR : Performance Ratio (Yf / Yr) :  0.778


Net Zero Baseline_rev0


Balances and main results


GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m² °C kWh/m² kWh/m² MWh MWh % %


January 49.6 -3.34 76.1 59.1 0.430 0.412 12.49 11.97
February 71.3 -3.69 98.6 80.7 0.585 0.562 13.10 12.59
March 107.8 3.02 136.7 118.9 0.826 0.796 13.35 12.86
April 137.7 8.85 147.1 137.8 0.911 0.877 13.67 13.16
May 183.5 15.48 179.4 171.2 1.096 1.013 13.49 12.47
June 180.6 19.12 164.9 156.4 1.006 0.947 13.47 12.68
July 186.8 22.08 175.6 167.1 1.045 1.007 13.15 12.67
August 159.9 19.98 167.5 160.0 1.011 0.975 13.33 12.85
September 115.8 15.95 139.9 134.0 0.861 0.830 13.60 13.11
October 80.0 9.72 110.3 104.6 0.695 0.668 13.90 13.37
November 47.8 4.95 69.2 61.8 0.424 0.397 13.55 12.68
December 43.5 -2.36 65.7 52.0 0.372 0.355 12.51 11.96


Year 1364.2 9.22 1530.9 1403.7 9.260 8.838 13.36 12.75


Legends: GlobHor Horizontal global irradiation
T Amb Ambient Temperature
GlobInc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings


EArray Effective energy at the output of the array
E_Grid Energy injected into grid
EffArrR Effic. Eout array / rough area
EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram


PVsyst Licensed to  Constellation Energy  (USA)


Project : Net Zero_rev0
Simulation variant : Net Zero Baseline_rev0


Main system parameters System type Grid-Connected


Near Shadings According to strings Electrical effect 100 %
Shadings of thin objects Electrical effect 40 %


PV Field Orientation tilt 40° azimuth -3°
PV modules Model Sunmodule Plus SW 275 mono 275 Wp
PV Array Nb. of modules 27 Pnom total 7.43 kWp
Inverter Sunny Boy SB 3000TL-US-22 - 240V Pnom 3000 W ac
Inverter Sunny Boy SB 5000TL-US-22 - 240V Pnom 5.00 kW ac
Inverter pack Nb. of units 2.0 Pnom total 8.00 kW ac
User's needs Unlimited load (grid)


Loss diagram over the whole year


Horizontal global irradiation1364 kWh/m²
+12.2% Global incident in coll. plane


-2.0% Near Shadings: irradiance loss


-2.8% IAM factor on global


-3.7% Soiling loss factor


Effective irradiance on collectors1404 kWh/m² * 45 m² coll.


efficiency at STC = 16.55% PV conversion


Array nominal energy (at STC effic.)10.51 MWh
-2.4% PV loss due to irradiance level


-5.6% PV loss due to temperature


-0.6% Shadings: Electrical Loss acc. to strings
+0.8% Module quality loss


-1.0% LID - Light induced degradation
-1.0% Module array mismatch loss
-0.9% Ohmic wiring loss


Array virtual energy at MPP9.42 MWh


-3.5% Inverter Loss during operation (efficiency)


-1.8% Inverter Loss over nominal inv. power
-0.0% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold


Available Energy at Inverter Output8.93 MWh


-0.8% System unavailability
-0.1% AC ohmic loss


Energy injected into grid8.84 MWh








Home Energy Rating Certificate
 


201 Hubbell Ave


Syracyse , NY 13207


5 Stars Plus


Projected Rating


HERS Index: -5


The Home Energy Rating Standard Disclosure for this home is available from the rating provider.


REM/Rate - Residential Energy Analysis and Rating Software v14.4.1


This information does not constitute any warranty of energy cost or savings.


© 1985-2014 Architectural Energy Corporation, Boulder, Colorado.


Projected Rating: Based on Plans - Field Confirmation Required.


General Information
Conditioned Area 1924 sq. ft. House Type Single-family detached


Mechanical Systems Features
Heating: Air-source heat pump, Electric, 3.7 COP.


Building Shell Features
Ceiling Flat R-60.0 Slab R-21.3 Edge, R-20.0 Under


Lights and Appliance Features
Percent Interior Lighting 100.00 Range/Oven Fuel Electric


 


TITLE


Estimated Annual Energy Cost
Use MMBtu Cost Percent


Heating 11.0 $321 1573%


Conditioned Volume 26052 cubic ft. Foundation Conditioned basement


Water Heating: Heat pump, Electric, 2.00 EF, 80.0 Gal.


Sealed Attic NA Exposed Floor NA


Percent Garage Lighting 100.00 Clothes Dryer Fuel Electric


Company


Cooling 0 $0 0%


Bedrooms 3


Duct Leakage to Outside NA


Vaulted Ceiling R-43.0 Window Type U-Value: 0.300, SHGC: 0.300


Refrigerator (kWh/yr) 479.00 Clothes Dryer EF 3.01


Address


Hot Water 0.1 $3 15%


Ventilation System Balanced: ERV, 49 cfm, 16.8 watts.


Above Grade Walls R-45.3 Infiltration Rate Htg: 1.00 Clg: 1.00 ACH50


Dishwasher Energy Factor 0.46 Ceiling Fan (cfm/Watt) 29.00


City, State, Zip


Lights/Appliances 20.8 $610 2986%


Programmable Thermostat Heat=Yes; Cool=No


Foundation Walls R-21.3 Method Blower door test


Phone #


Photovoltaics -38.1 $-1118 -5473%


Fax #


Service Charges $204 999%


 


Total -4.3 $20 100%


Registry ID


Rating Number 1


Certified Energy Rater Michelle Tinner


Rating Date 3/17/14


Rating Ordered For TBD


 


Criteria
This home meets or exceeds the minimum criteria for the following:
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 Stack Const. - Version #3A Q47015R3A


MiTek® Online Plus™  APPROX. TRUSS WEIGHT: 135.8 LBS


Scale: 0.164" = 1'


 Online Plus -- Version 30.0.023
 RUN DATE: 14-MAR-14 
      CSI -Size- ----Lumber---- 
 TC  0.90  2x 4  SPF-1650f-1.5E 
 BC  0.82  2x 4  SPF-2100f-1.8E 
 WB  0.58  2x 4  SPF-#2 
 --  0.44  2x 4  SPF-STUD 
     F -E   D -G 
 SL  0.13  2x 6  SPF-#2 
 Brace truss as follows: 
       O.C.     From      To 
  TC  Cont.    0- 0- 0 26- 0- 0 
  or   30.0"   0- 0- 0 26- 0- 0 
  BC  120.0"   0- 0- 0 26- 0- 0 
 psf-Ld  Dead  Live 
 TC      10.0  38.5 
 BC      10.0   0.0 
 TC+BC   20.0  38.5 
 Total   58.5   Spacing  24.0" 
 Lumber Duration Factor  1.15 
 Plate  Duration Factor  1.15 
 TC Fb=1.15  Fc=1.10  Ft=1.10 
 BC Fb=1.10  Fc=1.10  Ft=1.10 
 Total Load Reactions (Lbs) 
 Jt  Down  Uplift  Horiz- 
 A   1971   286 U   260 R 
 C   1971   286 U   260 R 
 Jt   Brg Size   Required 
 A       3.5"       2.5" 
 C       3.5"       2.5" 
 Plus  6 Wind Load Case(s) 
 Plus  2 Unbalanced Load Cases 
 Plus  1 UBC LL Load Case(s) 
 Plus  1 BC LL Load Case(s) 
 Plus  1 DL Load Case(s) 
 Membr  CSI  P Lbs  Axl-CSI-Bnd 
 ----------Top Chords---------- 
 A -H  0.80   773 C  0.00  0.80 
 H -F  0.83  1912 C  0.03  0.80 
 F -S3 0.58  1866 C  0.02  0.56 
 S3-B  0.90  1666 C  0.04  0.86 
 B -S2 0.90  1666 C  0.04  0.86 


 S2-G  0.58  1866 C  0.02  0.56 
 G -I  0.83  1912 C  0.03  0.80 
 I -C  0.80   773 C  0.00  0.80 
 --------Bottom Chords--------- 
 A -E  0.82  1449 T  0.13  0.69 
 E -S1 0.45  1007 T  0.08  0.37 
 S1-D  0.48  1007 T  0.09  0.39 
 D -C  0.82  1449 T  0.13  0.69 
 -------------Webs------------- 
 F -E  0.44   499 C 
 E -B  0.58   861 T 
 B -D  0.58   861 T 
 D -G  0.44   499 C 
 -----------Sliders------------ 
 A -H  0.13  1516 C 
 I -C  0.13  1516 C 
 TL Defl  -0.42" in E -D  L/729 
 LL Defl  -0.26" in E -D  L/999 
 Shear // Grain  in H -H   0.82 
 Plates for each ply each face. 
 Plate - MT20 20 Ga, Gross Area 
 Plate - MT2H 20 Ga, Gross Area 
 Plate - HNGE 18 Ga, Gross Area 
 Plate - MT8H 18 Ga, Gross Area 
 Jt Type  Plt Size  X   Y   JSI 
 A  MT20  3.0x12.0 1.5 0.5 0.78 
 H  MT20  3.0x 6.0-1.1-0.9 0.50 
 F  MT20  2.0x 4.0 Ctr Ctr 0.38 
 S3 MT20  3.0x 6.0 Ctr Ctr 0.61 
 B  MT20  4.0x 5.0 Ctr-0.5 0.82 
 S2 MT20  3.0x 6.0 Ctr Ctr 0.61 
 G  MT20  2.0x 4.0 Ctr Ctr 0.38 
 I  MT20  3.0x 6.0 1.1-0.9 0.50 
 C  MT20  3.0x12.0-1.5 0.5 0.78 
 E  MT20  3.0x 6.0 1.0 Ctr 0.96 
 S1 MT20  3.0x 6.0 Ctr Ctr 0.39 
 D  MT20  3.0x 6.0-1.0 Ctr 0.96 
 REFER TO ONLINE PLUS GENERAL
 NOTES AND SYMBOLS SHEET FOR
 ADDITIONAL SPECIFICATIONS.
 NOTES: 
 Trusses Manufactured by: 
   FABCO BUILDING COMPONENTS 
 Analysis Conforms To: 
   IBC/IRC2006 


   TPI 2002 
 OH Loading 
   Soffit psf 2.0 
 This truss has been designed 
   for 20.0  psf LL on the B.C. 
   in areas where a rectangle 
    3- 6- 0 tall by 
    2- 0- 0 wide 
   will fit between the B.C. 
   and any other member. 
 Design checked for 10 psf non- 
   concurrent LL on BC. 
 Wind Loads - ANSI / ASCE 7-05 
 Truss is designed as a Main 
  Wind-Force Resistance System. 
   Wind Speed:           90 mph 
   Mean Roof Height:  25-0 
   Exposure  Category:    C 
   Occupancy Factor  : 1.00 
   Building Type: Enclosed 
   Zone location: Exterior 
   TC Dead Load :       6.0 psf 
   BC Dead Load :       6.0 psf 
 Roof Snow Load per ASCE 7-05 
   Ground Snow Load =  50.0 psf 
   Rain Load        =   0.0 psf 
        Importance Factor  1.00 
           Thermal Factor  1.10 
          Exposure Factor  1.00 
     Balanced Load Factor  0.72 
   Unbal snow loads checked 
   Par-to-ridge not req'd 
 Max comp. force     1912 Lbs 
 Max tens. force     1449 Lbs 
 Connector Plate Fabrication 
   Tolerance = 20% 
 This truss is designed for a 
   creep factor of 1.5  which 
   is used to calculate total 
   load deflection. 
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 Stack Const. - Version #3A Q47015R3A


MiTek® Online Plus™  APPROX. TRUSS WEIGHT: 183.9 LBS


Scale: 0.155" = 1'


 Online Plus -- Version 30.0.023
 RUN DATE: 14-MAR-14 
      CSI -Size- ----Lumber---- 
 TC  0.08  2x 4  SPF-1650f-1.5E 
 BC  0.08  2x 4  SPF-2100f-1.8E 
 GW  0.17  2x 4  SPF-STUD 
 --  0.17  2x 4  SPF-#2 
     M -L   O -N   P -B   R -Q 
     T -S 
 SL  0.01  2x 6  SPF-#2 
 Brace truss as follows: 
       O.C.     From      To 
  TC  Cont.    0- 0- 0 26- 0- 0 
  or   48.0"   0- 0- 0 26- 0- 0 
  BC  120.0"   0- 0- 0 26- 0- 0 
 One 2x3 T-Brace 
   M -L   O -N   R -Q   T -S 
 One 2x4 T-Brace 
   P -B 
 Attach to 1-1/2" edge w/10d 
   nails at 6" o.c.  T-Brace 
   must cover 90% of web length 
   and have a MOE >= 1.40E6. 
 psf-Ld  Dead  Live 
 TC      10.0  38.5 
 BC      10.0   0.0 
 TC+BC   20.0  38.5 
 Total   58.5   Spacing  24.0" 
 Lumber Duration Factor  1.15 
 Plate  Duration Factor  1.15 
 TC Fb=1.15  Fc=1.10  Ft=1.10 
 BC Fb=1.10  Fc=1.10  Ft=1.10 
 Total Load Reactions (Lbs) 
 Jt  Down  Uplift  Horiz- 
 A   3446   573 U   260 R 
 Jt   Brg Size   Required 
 A     312.0"     0"-to- 312" 
 Plus  6 Wind Load Case(s) 
 Plus  2 Unbalanced Load Cases 
 Plus  1 UBC LL Load Case(s) 
 Plus  1 DL Load Case(s) 
 Membr  CSI  P Lbs  Axl-CSI-Bnd 
 ----------Top Chords---------- 
 A -AA 0.05    98 C  0.00  0.05 
 AA-F  0.07   180 C  0.00  0.07 
 F -H  0.07   134 C  0.00  0.07 
 H -J  0.05   116 C  0.00  0.05 
 J -L  0.07   190 T  0.00  0.07 
 L -N  0.08   290 T  0.00  0.08 
 N -B  0.08   367 T  0.00  0.08 
 B -Q  0.08   367 T  0.00  0.08 
 Q -S  0.08   290 T  0.00  0.08 
 S -U  0.07   190 T  0.00  0.07 
 U -W  0.05   116 C  0.00  0.05 


 W -Y  0.07   134 C  0.00  0.07 
 Y -BB 0.07   180 C  0.00  0.07 
 BB-C  0.05    98 C  0.00  0.05 
 --------Bottom Chords--------- 
 A -G  0.08     3 T  0.00  0.08 
 G -I  0.02     0 T  0.00  0.02 
 I -K  0.01     0 T  0.00  0.01 
 K -M  0.01     0 T  0.00  0.01 
 M -S1 0.01     0 T  0.00  0.01 
 S1-O  0.01     0 T  0.00  0.01 
 O -P  0.01     0 T  0.00  0.01 
 P -R  0.01     0 T  0.00  0.01 
 R -T  0.01     0 T  0.00  0.01 
 T -V  0.01     0 T  0.00  0.01 
 V -X  0.01     0 T  0.00  0.01 
 X -Z  0.02     0 T  0.00  0.02 
 Z -C  0.08     3 T  0.00  0.08 
 ----------Gable Webs---------- 
 G -F  0.06   223 C 
 I -H  0.09   186 C 
 K -J  0.17   194 C 
 M -L  0.08   251 C       1T-Br 
 O -N  0.13   307 C       1T-Br 
 P -B  0.17   392 C       1T-Br 
 R -Q  0.13   307 C       1T-Br 
 T -S  0.08   251 C       1T-Br 
 V -U  0.17   194 C 
 X -W  0.09   186 C 
 Z -Y  0.06   223 C 
 -----------Sliders------------ 
 A -AA 0.01   190 C 
 BB-C  0.01   190 C 
 TL Defl   0.00" in A -G  L/999 
 LL Defl   0.00" in A -G  L/999 
 Shear // Grain  in N -B   0.22 
 Plates for each ply each face. 
 Plate - MT20 20 Ga, Gross Area 
 Plate - MT2H 20 Ga, Gross Area 
 Plate - HNGE 18 Ga, Gross Area 
 Plate - MT8H 18 Ga, Gross Area 
 Jt Type  Plt Size  X   Y   JSI 
 A  MT20  3.0x10.0 1.5 0.7 0.49 
 AA MT20  3.0x 6.0-1.1-0.9 0.19 
 F  MT20  2.0x 4.0 Ctr Ctr 0.00 
 H  MT20  2.0x 4.0 Ctr Ctr 0.00 
 J  MT20  4.0x 5.0-0.7 0.9 0.42 
 L  MT20  2.0x 4.0 Ctr Ctr 0.00 
 N  MT20  2.0x 4.0 Ctr Ctr 0.00 
 B  MT20  4.0x 5.0 Ctr Ctr 0.37 
 Q  MT20  2.0x 4.0 Ctr Ctr 0.00 
 S  MT20  2.0x 4.0 Ctr Ctr 0.00 
 U  MT20  4.0x 5.0 0.7 0.9 0.42 
 W  MT20  2.0x 4.0 Ctr Ctr 0.00 
 Y  MT20  2.0x 4.0 Ctr Ctr 0.00 
 BB MT20  3.0x 6.0 1.1-0.9 0.19 
 C  MT20  3.0x10.0-1.5 0.7 0.49 
 G  MT20  2.0x 4.0 Ctr Ctr 0.00 
 I  MT20  2.0x 4.0 Ctr Ctr 0.00 
 K  MT20  2.0x 4.0 Ctr Ctr 0.00 


 M  MT20  2.0x 4.0 Ctr Ctr 0.00 
 S1 MT20  3.0x 6.0 Ctr Ctr 0.39 
 O  MT20  2.0x 4.0 Ctr Ctr 0.00 
 P  MT20  2.0x 4.0 Ctr Ctr 0.00 
 R  MT20  2.0x 4.0 Ctr Ctr 0.00 
 T  MT20  2.0x 4.0 Ctr Ctr 0.00 
 V  MT20  2.0x 4.0 Ctr Ctr 0.00 
 X  MT20  2.0x 4.0 Ctr Ctr 0.00 
 Z  MT20  2.0x 4.0 Ctr Ctr 0.00 
 REFER TO ONLINE PLUS GENERAL
 NOTES AND SYMBOLS SHEET FOR
 ADDITIONAL SPECIFICATIONS.
 NOTES: 
 Trusses Manufactured by: 
   FABCO BUILDING COMPONENTS 
 Analysis Conforms To: 
   IBC/IRC2006 
   TPI 2002 
 OH Loading 
   Soffit psf 2.0 
 Design checked for 10 psf non- 
   concurrent LL on BC. 
 Truss designed for wind loads 
   in the plane of the truss 
   only.  For studs exposed to 
   wind (normal to the face), 
   see Standard Industry Gable 
   End Details as applicable, 
   or consult qualified 
   Building Designer as per 
   ANSI/TPI 1. 
 Wind Loads - ANSI / ASCE 7-05 
 Truss is designed as a Main 
  Wind-Force Resistance System. 
   Wind Speed:           90 mph 
   Mean Roof Height:  25-0 
   Exposure  Category:    C 
   Occupancy Factor  : 1.00 
   Building Type: Enclosed 
   Zone location: Exterior 
   TC Dead Load :       6.0 psf 
   BC Dead Load :       6.0 psf 
 Roof Snow Load per ASCE 7-05 
   Ground Snow Load =  50.0 psf 
   Rain Load        =   0.0 psf 
        Importance Factor  1.00 
           Thermal Factor  1.10 
          Exposure Factor  1.00 
     Balanced Load Factor  0.72 
   Unbal snow loads checked 
   Par-to-ridge not req'd 
 Max comp. force      392 Lbs 
 Max tens. force      367 Lbs 
 Connector Plate Fabrication 
   Tolerance = 20% 
 This truss is designed for a 
   creep factor of 1.5  which 
   is used to calculate total 
   load deflection. 
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Account: 
Job: N140052TR3A
Designer: 
Checker: 
Date: 03-14-14


Roof Loading
TC Live:  38.50 psf
TC Dead:  10.00 psf
BC Live:  0.00 psf
BC Dead:  10.00 psf
TC Stress Inc:  15.00
BC Stress Inc: 15.00
Spacing: 2- 0- 0 o.c.


FABCO BUILDING COMPONENTS
       Watertown New York
  315-782-5283  fax: 315-788-9481
   Roof Truss Placement Plan
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Home Energy Rating Certificate
 


201 Hubbell Ave


Syracyse , NY 13207


5 Stars Plus


Projected Rating


HERS Index: 44


The Home Energy Rating Standard Disclosure for this home is available from the rating provider.


REM/Rate - Residential Energy Analysis and Rating Software v14.4.1


This information does not constitute any warranty of energy cost or savings.


© 1985-2014 Architectural Energy Corporation, Boulder, Colorado.


Projected Rating: Based on Plans - Field Confirmation Required.


General Information
Conditioned Area 1924 sq. ft. House Type Single-family detached


Mechanical Systems Features
Heating: Air-source heat pump, Electric, 3.7 COP.


Building Shell Features
Ceiling Flat R-60.0 Slab R-21.3 Edge, R-20.0 Under


Lights and Appliance Features
Percent Interior Lighting 100.00 Range/Oven Fuel Electric


 


TITLE


Estimated Annual Energy Cost
Use MMBtu Cost Percent


Heating 11.3 $330 25%


Conditioned Volume 26052 cubic ft. Foundation Conditioned basement


Water Heating: Heat pump, Electric, 2.00 EF, 80.0 Gal.


Sealed Attic NA Exposed Floor NA


Percent Garage Lighting 100.00 Clothes Dryer Fuel Electric


Company


Cooling 0 $0 0%


Bedrooms 3


Duct Leakage to Outside NA


Vaulted Ceiling R-43.0 Window Type U-Value: 0.300, SHGC: 0.300


Refrigerator (kWh/yr) 479.00 Clothes Dryer EF 3.01


Address


Hot Water 5.9 $174 13%


Ventilation System Balanced: ERV, 49 cfm, 16.8 watts.


Above Grade Walls R-46.0 Infiltration Rate Htg: 1.00 Clg: 1.00 ACH50


Dishwasher Energy Factor 0.46 Ceiling Fan (cfm/Watt) 29.00


City, State, Zip


Lights/Appliances 20.8 $610 46%


Programmable Thermostat Heat=Yes; Cool=No


Foundation Walls R-21.3 Method Blower door test


Phone #


Photovoltaics -0.0 $-0 -0%


Fax #


Service Charges $204 15%


 


Total 40.0 $1317 100%


Registry ID


Rating Number 1


Certified Energy Rater Michelle Tinner


Rating Date 3/17/14


Rating Ordered For TBD


 


Criteria
This home meets or exceeds the minimum criteria for the following:









Version 1.1 WaterSense Labeled New Home 
Inspection Checklist 


Version 1.1 WaterSense® Labeled New Home  
Inspection Checklist 


Builder Name: 


Lot Number/Street Address/Unit Number: 


City, State, Zip: 


Inspection Information 
Inspection Company: 


Inspector Name: 


Date: 


Time Started: Time Completed:


Sampling Protocol Information Yes No
Is this home being sampled and inspected as part of a sampling protocol for multiple homes in a 
planned community, subdivision, or multi-family building? 
Were the first seven homes in this planned community, subdivision, or multi-family building all 
directly inspected and certified? 
Was this home randomly selected for sampling from a group of seven homes that are scheduled 
for completion within 30 days of one another? (Provide additional information as indicated below 
for the homes covered by this sampling protocol.) 


Building Information Yes No
Is the home being inspected as a unit within a multi-family building? 
If yes, are all applicable building requirements met? (Provide responses to the requirements listed 
below.) 


Item Prerequisite Multi-Family Building Criteria Yes No NI* Doc†


Metering 3.9 Water metering/tracking for each unit 


Common use clothes 
washers 3.7.2 


ENERGY STAR® qualified Req. 
Water factor ≤ 6.0 Req. 


Notes on Multi-Family Building Criteria 


By affixing my signature below, I do hereby declare that I have inspected the home in accordance with the Version 1.1 
WaterSense New Home Specification and the Version 1.1 Inspection and Verification Guidance for WaterSense Labeled New 
Homes and will provide, if requested, the necessary supporting documents. 
Inspector Name: Company: 


Signature: Date: 


* Not installed (NI) 
† Documentation required (Req.) to be provided by the builder 


1 August 30, 2012 


Version 1.1 WaterSense Labeled New Home 
Inspection Checklist


Item Home or Unit Criteria Yes No NI* Doc†


Indoor Water-Efficiency Criteria


Leaks 3.1


Pressure-loss test on all water supplies detected no leaks


No visible leaks from hot water delivery system


No visible leaks from toilets/urinals


No visible leaks from bathroom faucets


No visible leaks from kitchen faucets


No visible leaks from showerheads


No visible leaks from other fixtures or appliances


Service pressure 3.2


Single-family: Pressure tank installed and set ≤ 60 psi OR 
Single-family: PRV installed upstream of fixtures and pressure test
≤ 60 psi  OR 
Single family: Pressure test ≤ 60 psi and written documentation from
water supplier that pressure ≤ 60 psi Req.


Multi family: Pressure test ≤ 60 psi 


Hot water delivery 3.3
Acceptable system type


10°F temp. change within ≤ 0.6 gallons 


Toilets 3.4.1 WaterSense labeled Req.


Flushing urinals 3.4.2 WaterSense labeled Req.


Bathroom sink
faucets 3.5.1


WaterSense labeled Req.


Measured flow rate–max 1.5 gpm (Flow test maximum: 0.25 gal)


Kitchen sink
faucets 3.5.2 Measured flow rate–max 2.2 gpm (Flow test maximum: 0.4 gal)


Showerheads 3.6


WaterSense labeled Req.
Measured flow rate–max 2.0 gpm water per shower compartment
≤ 2,160 in2 (Flow test max: 0.35 gal/compartment)
Separate controls for showerheads if > 2160 in2


Dishwashers 3.7.1 ENERGY STAR qualified Req.


Clothes washers 3.7.2
ENERGY STAR qualified Req.


Water factor ≤ 6.0 Req.


Evaporative
cooling system


3.8.1 Acceptable system type Req.
Maximum 3.5 gal/water/ton hour cooling, max 3 blowdowns/24 hr Req.
Controls blowdown through conductivity or a basin temperature-
based controller Req.


Water softeners 3.8.2 Certified to NSF/ANSI Standard 44, including voluntary efficiency
rating standards in Section 7 Req.


Drinking water
treatment systems 3.8.3 NSF/ANSI certified, minimum efficiency rating 85% Req.


Notes on Indoor Water-Efficiency Criteria


* Not installed (NI) 
† Documentation required (Req.) to be provided by the builder 


2 August 30, 2012 


Version 1.1 WaterSense Labeled New Home 
Inspection Checklist 


Yes No NI* Doc†Item Home or Unit Criteria


Outdoor Water-Efficiency Criteria


Landscape design


4.1


Single-family: Front yard landscaped


All improved upon areas landscaped


Temporary landscape installed


4.1.1 Landscapable area of lot ≤ 1,000 ft2 and exempt from
landscape design criteria


4.1.1.1
Water budget tool calculations verified Req.


Landscape complies with water budget design Req.


Slopes 4.1.2 Slopes ≥ 4:1 are vegetated 


Mulching 4.1.3
No exposed soil


All mulch is 2 to 3 inches deep


Pools/spas 4.1.4


Single-family: Cover installed


Multi-family: Independently metered


Multi-family: Gutter or grate system


Multi-family: Sorptive media or cartridge filtration system
Ornamental water
feature 4.1.5 Recirculates water and serves beneficial use


Irrigation system 4.2


Weather-based irrigation controllers or approved soil
moisture sensor-based controller; weather-based irrigation
controllers shall be WaterSense labeled as of June 1, 2013


Req.


Multi-family: Independently metered


Designed or installed by WaterSense irrigation partner Req.


Provided waiver for design/installation Req.


System audited by WaterSense irrigation partner Req.


Irrigation System Audit Checklist completed by WaterSense
irrigation partner Reg.


Provided waiver for audit Req.
Notes on Outdoor Water-Efficiency Criteria


* Not installed (NI) 
† Documentation required (Req.) to be provided by the builder 


3 August 30, 2012 


Item Home or Unit Criteria Yes No NI* Doc†


Homeowner or Resident and Building Management Education Criteria 


Single-family/ 
occupant operating 
manual 5.2


Written operating and maintenance manual (or chapter) for 
all water-using equipment/controls installed in house, unit, 
yard, or common use outdoor area 


General information on water-efficient dishwashers and 
clothes washers if they are not installed 


Building operating 
manual 5.3 


Multi family: Manual for all water-using equipment and 
controls outside of individual dwellings or inside of individual 
dwellings that are maintained by building management 


Irrigation system 5.2 


Schematic, itemized list of irrigation components, copies of 
irrigation schedules, and information on reprogramming 
schedules included in operating manual for homeowners of 
single family homes and for building managers for multi-
family buildings 


Pools/spas 4.1.4 
Multi family: Detailed information on filtration equipment and 
manufacturer’s recommended maintenance schedule to 
building management 


Notes on Homeowner Education Criteria 


Version 1.1 WaterSense Labeled New Home 
Inspection Checklist 


* Not installed (NI) 
† Documentation required (Req.) to be provided by the builder 


4 August 30, 2012 


Montage Builders - Northern Forest


201 Hubbell Ave


Syracuse, NY 13207


Steven Winters Associates, Inc.
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Montage Builders - NF MBT Design


201 Hubbell Ave


Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3


Slab: R-41.3AGWall: R-46.0


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1


Ceiling Fans: 2


Dishwashers: 1


Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home


44


Projected Rating: Based on Plans - Field Confirmation Required.
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Montage Builders - NF MBT Design


201 Hubbell Ave


Syracyse , NY 13207


2636162
3/17/14


3.0


Htg: 1.00 Clg: 1.00 ACH50


Ceiling: R-60.0 FndWall: R-21.3


Slab: R-41.3AGWall: R-45.3


U-Value: 0.300, SHGC: 0.300


NA


NA


Air-source heat pump, Electric, 3.7 COP.


None


Refrigerators: 1


Ceiling Fans: 2


Dishwashers: 1


Exhaust Fans: 1


Heat pump, Electric, 2.00 EF, 80.0 Gal.


100%


The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined through
independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes.


Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using a sampling
protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the values presented on this
certificate. The actual values for your home may differ, but offer equivalent or better performance.
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v14.4.1. © 1985-2013 Architectural Energy Corporation, Boulder, Colorado.


Learn more at www.energystargov/homefeatures


This Home
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Projected Rating: Based on Plans - Field Confirmation Required.








SUNNY BOY 3000TL-US / 3800TL-US /4000TL-US / 5000TL-US
Setting new heights in residential inverter performance
The Sunny Boy 3000TL-US/3800TL-US/4000TL-US/5000TL-US represents the next step in performance for UL certified 
inverters. Its transformerless design means high efficiency and reduced weight. Maximum power production is derived from 
wide input voltage and operating temperature ranges. Multiple MPP trackers and OptiTrac™ Global Peak mitigate the effect 
of shade and allow for installation at challenging sites. The unique Secure Power Supply feature provides daytime power in 
the event of a grid outage. High performance, flexible design and innovative features make the Sunny Boy TL-US series the 
first choice among solar professionals.


Certified
• UL 1741 and 1699B compliant
• Integrated AFCI meets the require-


ments of NEC 2011 690.11
 


Powerful
• 97.2% maximum efficiency
• Wide input voltage range
• Shade management with OptiTrac 


Global Peak MPP tracking
 


Flexible
• Two MPP trackers provide  


numerous design options
• Extended operating  


temperature range


Innovative
• Secure Power Supply provides 


daytime power in case of  
grid outage


 


 
SUNNY BOY 3000TL-US / 3800TL-US / 
4000TL-US / 5000TL-US
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Transformerless design


The Sunny Boy 3000TL-US / 3800TL-US / 
4000TL-US / 5000TL-US are transformerless 
inverters, which means owners and installers 
benefit from high efficiency and lower weight. 
A wide input voltage range also means the 
inverters will produce high amounts of power 
under a number of conditions.


Additionally, transformerless inverters have 
been shown to be among the safest string 
inverters on the market. An industry first, the 
TL-US series has been tested to UL 1741 and 
UL1699B and is in compliance with the arc 
fault requirements of NEC 2011. 


Increased energy production


OptiTrac™ Global Peak, SMA’s shade-
tolerant MPP tracking algorithm, quickly 
adjusts to changes in solar irradiation, 
which mitigates the effects of shade and 
results in higher total power output. And, 
with two MPP trackers, the TL-US series can 
ably handle complex roofs with multiple 
orientations or string lengths. 


An extended operating temperature range 
of -40 °F to +140 °F ensures power is 
produced in all types of climates and for 
longer periods of time than with most 
traditional string inverters.


The new SUnny Boy TL-
US reSiDenTiAL SerieS hAS 
yeT AGAin reDeFineD The 
CATeGory.


A New GeNerATION OF INNOVATION







Secure Power Supply


One of many unique features of the TL-US 
residential series is its innovative Secure 
Power Supply ability. With most grid-tied 
inverters, when the grid goes down, so does 
the solar-powered home. SMA’s solution 
provides daytime energy to a dedicated 
power outlet during prolonged grid outages, 
providing homeowners with access to power 
as long as the sun shines. 


Simple installation


As a transformerless inverter, the TL-US 
residential series is lighter in weight than 
it’s transformer-based counterparts, which 
makes lifting and transporting the new 
inverter easier than before. A new wall 
mounting plate features anti-theft security 
and makes hanging the inverter quick and 
easy. A simplified DC wiring concept allows 
the DC Disconnect to be used as a wire 
raceway, saving labor and materials.


The new 3800TL-US model allows installers 
to maximize system size and energy 
production for customers with 100 A service 
panels.  


Leading monitoring  
and control solutions


The new TL-US residential line features 
more than high performance and a large 
graphic display. The monitoring and control 
options provide users with an outstanding 
degree of flexibility. Integrated Zigbee®, 
a wireless communications standard often 
used for home energy management, and 
numerous wired options allows for a highly 
controllable inverter and one that can be 
monitored on Sunny Portal from anywhere 
on the planet via an Internet connection. 
Whether communicating through Zigbee®, 
RS485, or SMA’s new wired, plug-and-play 
WebConnect, installers can find an optimal 
solution to their monitoring needs.


More efficient


Broad temperature range


Shade management


Secure Power Supply


easier


Flexible communications







SMA America, LLC
Toll Free +1 888 4 SMA USA
www.SMA-America.com
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Technical data
Sunny Boy 3000TL-US Sunny Boy 3800TL-US Sunny Boy 4000TL-US Sunny Boy 5000TL-US


208 V AC 240 V AC 208 V AC 240 V AC 208 V AC 240 V AC 208 V AC 240 V AC
Input (DC)
Max. DC power (@ cos ϕ = 1) 3200 W 4200 W 4200 W 5300 W
Max. DC voltage 600 V 600 V 600 V 600 V
Rated MPPT voltage range 175 – 480 V 175 – 480 V 175 – 480 V 175 – 480 V
MPPT operating voltage range 125 V – 500 V 125 V – 500 V 125 V – 500 V 125 V – 500 V
Min. DC voltage / start voltage 125 V / 150 V 125 V / 150 V 125 V / 150 V 125 V / 150 V
Max. input current / per MPP tracker 18 A / 15 A 24 A / 15 A 24 A / 15 A 30 A / 15 A
Number of MPP trackers / strings per MPP tracker 2 / 2
Output (AC)
AC nominal power 3000 W 3330 W 3840 W 4000 W 4550 W 5000 W
Max. AC apparent power 3000 VA 3330 VA 3840 VA 4000 VA 4550 VA 5000 VA
Nominal AC voltage / adjustable 208 V / ● 240 V / ● 208 V / ● 240 V / ● 208 V / ● 240 V / ● 208 V / ● 240 V / ●
AC voltage range 183 – 229 V 211 – 264 V 183 – 229 V 211 – 264 V 183 – 229 V 211 – 264 V 183 – 229 V 211 – 264 V
AC grid frequency; range 60 Hz / 59.3 – 60.5 Hz 60 Hz / 59.3 – 60.5 Hz 60 Hz / 59.3 – 60.5 Hz 60 Hz / 59.3 – 60.5 Hz
Max. output current 15 A 16 A 20 A 22 A
Power factor (cos ϕ) 1 1 1 1
Output phases / line connections 1 / 2 1 / 2 1 / 2 1 / 2
Harmonics < 4% < 4% < 4% < 4%
Efficiency
Max. efficiency 96.8% 97.1% 96.8% 97.2% 96.8% 97.2% 96.8% 97.1%
CEC efficiency 96% 96.5% 96% 96.5% 96% 96.5% 96% 96.5%
Protection devices
DC disconnection device ●
DC reverse-polarity protection ●
Ground fault monitoring / Grid monitoring ● / ●
AC short circuit protection ●
All-pole sensitive residual current monitoring unit ●
Arc fault circuit interrupter (AFCI) compliant to UL 1699B ●
Protection class / overvoltage category I / IV
General data
Dimensions (W / H / D) in mm (in) 490 / 519 / 185  (19.3 / 20.5 / 7.3)
DC Disconnect dimensions (W / H / D) in mm (in) 187 / 297 / 190  (7.4 / 11.7 / 7.5)
Packing dimensions (W / H / D) in mm (in) 617 / 597 / 266  (24.3 / 23.5 / 10.5)
DC Disconnect packing dimensions (W / H / D) in mm (in) 370 / 240 / 280  (14.6 / 9.4 / 11.0)
Weight / DC Disconnect weight 24 kg  (53 lb) / 3.5 kg  (8 lb)
Packing weight / DC Disconnect packing weight 27 kg  (60 lb) / 3.5 kg  (8 lb)
Operating temperature range –40 °C ... +60 °C  (–40 °F ... +140 °F)
Noise emission (typical) ≤ 25 dB(A) < 25 dB(A) < 25 dB(A) < 29 dB(A)
Internal consumption at night < 1 W < 1 W < 1 W < 1 W
Topology Transformerless Transformerless Transformerless Transformerless
Cooling concept Convection Convection Convection Convection
Electronics protection rating NEMA 3R NEMA 3R NEMA 3R NEMA 3R
Features 
Secure Power Supply ● ● ● ●
Display: graphic ● ● ● ●
Interfaces: RS485 / Speedwire/Webconnect ○/○ ○/○ ○/○ ○/○
Interface: ZigBee ○ ○ ○ ○
Warranty: 10 / 15 / 20 years ●/○/○ ●/○/○ ●/○/○ ●/○/○
Certificates and permits (more available on request) UL 1741, UL 1998, UL 1699B, IEEE1547, FCC Part 15 (Class A & B), CAN/CSA C22.2 107.1-1
NOTE: US inverters ship with gray lids
Type designation SB 3000TL-US-22 SB 3800TL-US-22 SB 4000TL-US-22 SB 5000TL-US-22


Speedwire/Webconnect 
interface  
SWDM-US-10


RS485 interface  
DM-485CB-US-10


Accessories


Fan kit 
FANKIT02-10


● Standard feature  ○ Optional feature  — Not available
Data at nominal conditions






Sheet1

		Single Family Price and Cost Breakdowns 

		2011 National Results

				Average Lot Size		20,614 sf		Lot Size

				Average Finished Area		2,311 sf		Finished Area		1900 sf

		I. Sales Price Breakdown		Average		Share of Price		The Montage		Share of Price

		A. Finished Lot Cost (including financing costs)		$67,551.00		21.7%		$21,700.00		6.7%

		B. Total Construction Cost		$184,125.00		59.3%		$243,082.10		75.5%

		C. Financing Cost		$6,669.00		2.1%		$6,710.01		2.1%

		D. Overhead and General Expenses		$16,306.00		5.2%		$16,615.25		5.2%

		E. Marketing Cost		$4,645.00		1.5%		$1,597.62		0.5%

		F. Sales Commission		$10,174.00		3.3%		$10,544.30		3.3%

		G. Profit		$21,148.00		6.8%		$21,727.64		6.7%

		Total Sales Price		$310,618.00		100.0%		$321,976.92		100.0%

		II. Construction Cost Breakdown		Average		Share of Construction Cost		The Montage		Share of Construction Cost		% Difference		$ Difference

		Building Permit Fees		$3,107.00		1.7%		$3,205.25		1.3%		-0.4%		$98.25

		Survey 		$0.00		0.0%		$500.00		0.2%		0.2%		$500.00

		Impact Fee		$2,850.00		1.5%		$0.00		0.0%		-1.5%		-$2,850.00

		Water and Sewer Inspection		$2,952.00		1.6%		$0.00		0.0%		-1.6%		-$2,952.00

		Excavation, Foundation, and Backfill		$17,034.00		9.2%		$24,426.40		10.0%		0.9%		$7,392.40

		Steel		$1,012.00		0.5%		$96.88		0.0%		-0.5%		-$915.12

		Framing, Sheathing, and Trusses		$27,046.00		14.6%		$24,371.27		10.0%		-4.6%		-$2,674.73

		Windows		$6,148.00		3.3%		$11,147.61		4.6%		1.3%		$4,999.61

		Exterior Doors		$2,150.00		1.2%		$1,362.26		0.6%		-0.6%		-$787.74

		Interior Doors and Hardware		$2,883.00		1.6%		$2,195.46		0.9%		-0.7%		-$687.54

		Stairs		$1,052.00		0.6%		$5,273.00		2.2%		1.6%		$4,221.00

		Roofing		$5,256.00		2.8%		$9,690.30		4.0%		1.2%		$4,434.30

		Siding		$8,739.00		4.7%		$14,771.23		6.1%		1.4%		$6,032.23

		Gutters and Downspouts		$870.00		0.5%		$0.00		0.0%		-0.5%		-$870.00

		Plumbing		$10,990.00		5.9%		$16,766.73		6.9%		1.0%		$5,776.73

		Electrical Wiring		$8,034.00		4.3%		$8,900.00		3.7%		-0.7%		$866.00

		Lighting Fixtures		$2,193.00		1.2%		$2,172.39		0.9%		-0.3%		-$20.61

		HVAC		$8,760.00		4.7%		$17,725.25		7.3%		2.6%		$8,965.25

		Insulation		$3,399.00		1.8%		$13,570.20		5.6%		3.7%		$10,171.20

		Drywall		$8,125.00		4.4%		$8,600.00		3.5%		-0.8%		$475.00

		Painting		$6,005.00		3.2%		$9,000.00		3.7%		0.5%		$2,995.00

		Cabinets and Countertops		$10,395.00		5.6%		$8,568.00		3.5%		-2.1%		-$1,827.00

		Appliances		$3,619.00		2.0%		$1,716.72		0.7%		-1.2%		-$1,902.28

		Flooring		$8,363.00		4.5%		$9,730.50		4.0%		-0.5%		$1,367.50

		Trim Material		$3,736.00		2.0%		$11,993.56		4.9%		2.9%		$8,257.56

		Landscaping		$6,491.00		3.5%		$489.59		0.2%		-3.3%		-$6,001.41

		Wood Deck		$1,918.00		1.0%		$3,707.00		1.5%		0.5%		$1,789.00

		Driveway		$2,729.00		1.5%		$0.00		0.0%		-1.5%		-$2,729.00

		Solar PV		$0.00		0.0%		$22,100.00		9.1%		9.1%		$22,100.00

		Rating Fees		$0.00		0.0%		$1,150.00		0.5%		0.5%		$1,150.00

		Contingency		$0.00		0.0%		$7,000.00		2.9%		2.9%		$7,000.00

		Other		$19,487.00		10.5%		$2,852.50		1.2%		-9.3%		-$16,634.50

		Total		$185,343.00		100.0%		$243,082.10		100.0%



NAHB National Average	Building Permit Fees	Survey 	Impact Fee	Water and Sewer Inspection	Excavation, Foundation, and Backfill	Steel	Framing, Sheathing, and Trusses	Windows	Exterior Doors	Interior Doors and Hardware	Stairs	Roofing	Siding	Gutters and Downspouts	Plumbing	Electrical Wiring	Lighting Fixtures	HVAC	Insulation	Drywall	Painting	Cabinets and Countertops	Appliances	Flooring	Trim Material	Landscaping	Wood Deck	Driveway	Solar PV	Rating Fees	Contingency	Other	3107	0	2850	2952	17034	1012	27046	6148	2150	2883	1052	5256	8739	870	10990	8034	2193	8760	3399	8125	6005	10395	3619	8363	3736	6491	1918	2729	0	0	0	19487	The Montage	Building Permit Fees	Survey 	Impact Fee	Water and Sewer Inspection	Excavation, Foundation, and Backfill	Steel	Framing, Sheathing, and Trusses	Windows	Exterior Doors	Interior Doors and Hardware	Stairs	Roofing	Siding	Gutters and Downspouts	Plumbing	Electrical Wiring	Lighting Fixtures	HVAC	Insulation	Drywall	Painting	Cabinets and Countertops	Appliances	Flooring	Trim Material	Landscaping	Wood Deck	Driveway	Solar PV	Rating Fees	Contingency	Other	3205.25	500	0	0	24426.400000000001	96.88	24371.27	11147.61	1362.26	2195.46	5273	9690.2999999999993	14771.23	0	16766.73	8900	2172.39	17725.25	13570.2	8600	9000	8568	1716.72	9730.5	11993.56	489.59	3707	0	22100	1150	7000	2852.5	NAHB

A. Finished Lot Cost (including financing costs)	B. Total Construction Cost	C. Financing Cost	D. Overhead and General Expenses	E. Marketing Cost	F. Sales Commission	G. Profit	0.21747290884623557	0.59276989743028419	2.1470101539511555E-2	5.2495347983697017E-2	1.4954059326890264E-2	3.2754058039134885E-2	6.808	3626834246569E-2	The Montage

A. Finished Lot Cost (including financing costs)	B. Total Construction Cost	C. Financing Cost	D. Overhead and General Expenses	E. Marketing Cost	F. Sales Commission	G. Profit	6.7396135101857615E-2	0.75496746785452828	2.0840034124185051E-2	5.1603854089914275E-2	4.9619084498354728E-3	3.2748620615415537E-2	6.7481979764263844E-2	
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  Montage Builders – Northern Forest 
  Scope of Work Documents 


 


This is a Zero waste work site, all contractors are required to abide by the “carry in carry out” 
backwoods mandatory requirements. Contractors are required to request that all materials brought to 
the site have no excess packaging. All packaging shall be requested to be removed by the delivery agent. 


This is a Zero tolerance smoking site. 


This is a LEED for Homes and ICC-700 NGBS project and all contractors and subcontractors are required 
to abide the measures identified in both the LEED checklist and the ICC-700 designer report. Access to 
these documents are provided by quick response codes (QR-Code) and plan documents found on site. 


 Just in time delivery must be utilized by all contractors as coordinated by Montage Builders – Northern 
Forest. 


Site contractor is to comply with all requirements and sequencing of the Storm Water Pollution 
Prevention Plan as developed by Montage Builders- Northern Forests. 


Excavation contractor is to sequence events to minimize disturbance to the site and meet all DEC site 
requirements. 


Foundation contractor is to apply for all required road permits and traffic control devices necessary to 
deliver and install pre-manufactured components. Site and roadway shall be left in clean and safe 
conditions. 


Flatwork contractors must use the prepared concrete wash out area as detailed on the site plan, no 
wash off allowed on site unless directed to this site. 


Painting contractor is to comply with all requirements of the LEED for Homes checklist VOC 
specifications. And no clean up to be onsite with disposal of paint products. 


All storage of materials on site must use the staging area provided. 


All contractors are invited to inform Montage Builders of any innovative measures and methods to 
improve the efficiency of their work. 


  






Without PV

		=		=		=		=		=		=		=						{GETNUMBER ENTER PRINCIPLE AMOUNT ,G8}~

		LOAN AMORTIZATION CALCULATOR																		{GETNUMBER ENTER TERM IN MONTHS ,G9}~

																				{GETNUMBER ENTER INTEREST RATE (IN DECIMAL) ,G10}~

		=		=		=		=		=		=		=						{GETLABEL ENTER FIRST PAYMENT DATE (MM/DD/YY) ,N35}~

		Assumptions:																		{MENU}RFA17..A1000~1~1~G9~

		=		=		=		=		=		=		=						{GOTO}B18~

				First Payment Date										42005.0						{MENU}CB18..G18~{TAB}{LEFT}{END}{DOWN}{RIGHT}~

				Principal Amount:								--->		282,761.01		482,539.04				{CALC}{GOTO}A1~												Total value of mortage without PV to be included here

				Term in months:								--->		360						{GETLABEL DO YOU WANT TO PRINT SCHEDULE (YES OR NO),I40}~

				Beginning Interest Rate:								--->		4.50%		2.88%				{IF @LENGTH(I40)=3}{BRANCH PRINT}

				Payment:								--->		$1,432.71

														666		8				{MENU}RNDTABLE~

		Amortization Table:												-9203		106				{MENU}RNCTABLE~A1..G14~

		=		=		=		=		=		=		=						{menu}RNCTABLE~{end}{down}~

		Payment		  Payment		       Current				 Interest		 Principal		 Principal						{GETLABEL ALIGN PAPER THEN HIT RETURN,I50}~

		 Number		   Date		    Rate		 Payment		 Portion		  Portion		  Balance						{SERVICES}PSSRTABLE~QAGPQ~

		1		42005.0		4.50%		$1,432.71		$1,060.35		$372.35		$282,388.66		$0.00		1,051		{GOTO}A1~												17193

		2		42036.0		4.50%		1432.71		1058.96		373.75		282,014.91		34707.0		1,051

		3		42064.0		4.50%		1432.71		1057.56		375.15		281,639.76				1,052

		4		42095.0		4.50%		1432.71		1056.15		376.56		281,263.20				1,052

		5		42125.0		4.50%		1432.71		1054.74		377.97		280,885.22		jen frosh ends		1,053

		6		42156.0		4.50%		1432.71		1053.32		379.39		280,505.84				1,054

		7		42186.0		4.50%		1432.71		1051.90		380.81		280,125.02				1,054

		8		42217.0		4.50%		1432.71		1050.47		382.24		279,742.78				1,055				150		1

		9		42248.0		4.50%		1432.71		1049.04		383.67		279,359.11				1,055				155		2

		10		42278.0		4.50%		1432.71		1047.60		385.11		278,974.00		12,456.95		1,056				159		3

		11		42309.0		4.50%		1432.71		1046.15		386.56		278,587.44				1,056				164		4

		12		42339.0		4.50%		1432.71		1044.70		388.01		278,199.44		12,140.13		1,057		12,178		169		5						4562		12631

		13		42370.0		4.50%		1432.71		1043.25		389.46		277,809.98		1,011.68		1,057				174		6						4771		12421

		14		42401.0		4.50%		1432.71		1041.79		390.92		277,419.06				1,058				179		7						4990		12202

		15		42430.0		4.50%		1432.71		1040.32		392.39		277,026.67				1,058				184		8						5220		11973

		16		42461.0		4.50%		1432.71		1038.85		393.86		276,632.81				1,059				190		9						5459		11733

		17		42491.0		4.50%		1432.71		1037.37		395.34		276,237.47		jen sop ends		1,059				196		10						5710		11482

		18		42522.0		4.50%		1432.71		1035.89		396.82		275,840.66				1,060				 								5972		11220

		19		42552.0		4.50%		1432.71		1034.40		398.31		275,442.35				1,060												6247		10946

		20		42583.0		4.50%		1432.71		1032.91		399.80		275,042.55				1,061												6534		10659

		21		42614.0		4.50%		1432.71		1031.41		401.30		274,641.25				1,061												6834		10358

		22		42644.0		4.50%		1432.71		1029.90		402.80		274,238.45				1,062												7148		10045

		23		42675.0		4.50%		1432.71		1028.39		404.31		273,834.13				1,062												7476		9716

		24		42705.0		4.50%		1432.71		1026.88		405.83		273,428.30				1,063		n										7820		9373

		25		42736.0		4.50%		1432.71		1025.36		407.35		273,020.95				1,064												8179		9013

		26		42767.0		4.50%		1432.71		1023.83		408.88		272,612.07		31.00		1,064												8555		8638

		27		42795.0		4.50%		1432.71		1022.30		410.41		272,201.66		28.00		1,065												8948		8245

		28		42826.0		4.50%		1432.71		1020.76		411.95		271,789.71		1,010.88		1,065				1,208.56								9359		7834

		29		42856.0		4.50%		1432.71		1019.21		413.50		271,376.21		1,014.98		1,066				1,204.46								9789		7404

		30		42887.0		4.50%		1432.71		1017.66		415.05		270,961.16		1,019.10		1,066				1,200.34								10238		6954

		31		42917.0		4.50%		1432.71		1016.10		416.60		270,544.56		1,023.23		1,067				1,196.20								10709		6484

		32		42948.0		4.50%		1432.71		1014.54		418.17		270,126.39		1,027.39		1,067				1,192.05								11201		5992

		33		42979.0		4.50%		1432.71		1012.97		419.73		269,706.66		1,031.56		1,068				1,187.88								11715		5477

		34		43009.0		4.50%		1432.71		1011.40		421.31		269,285.35		1,035.74		1,069				1,183.69								12254		4939

		35		43040.0		4.50%		1432.71		1009.82		422.89		268,862.46		1,039.95		1,069				1,179.49								12816		4376

		36		43070.0		4.50%		1432.71		1008.23		424.47		268,437.98		1,044.17		1,070		34,324		1,175.27								13405		3787

		37		43101.0		4.50%		1432.71		1006.64		426.07		268,011.92		1,048.41		1,070				1,171.03								14021		3171

		38		43132.0		4.50%		1432.71		1005.04		427.66		267,584.25		1,052.66		1,071				1,166.77								14665		2527

		39		43160.0		4.50%		1432.71		1003.44		429.27		267,154.99		1,056.94		1,071				1,162.50								15339		1854

		40		43191.0		4.50%		1432.71		1001.83		430.88		266,724.11		1,061.23		1,072				1,158.21								16044		1149

		41		43221.0		4.50%		1432.71		1000.22		432.49		266,291.62		1,065.53		1,073				1,153.90								16781		412

		42		43252.0		4.50%		1432.71		998.59		434.11		265,857.50		1,069.86		1,073				1,149.58								282761		233014		515775		515775

		43		43282.0		4.50%		1432.71		996.97		435.74		265,421.76		1,074.20		1,074				1,145.24

		44		43313.0		4.50%		1432.71		995.33		437.38		264,984.38		1,078.56		1,074				1,140.87

		45		43344.0		4.50%		1432.71		993.69		439.02		264,545.36		1,082.94		1,075				1,136.50

		46		43374.0		4.50%		1432.71		992.05		440.66		264,104.70		1,087.34		1,076				1,132.10

		47		43405.0		4.50%		1432.71		990.39		442.32		263,662.39		1,091.75		1,076				1,127.68

		48		43435.0		4.50%		1432.71		988.73		443.97		263,218.41		1,096.19		1,077				1,123.25

		49		43466.0		4.50%		1432.71		987.07		445.64		262,772.77		1,100.64		1,077				1,118.80

		50		43497.0		4.50%		1432.71		985.40		447.31		262,325.46		1,105.10		1,078				1,114.33

		51		43525.0		4.50%		1432.71		983.72		448.99		261,876.47		1,109.59		1,079				1,109.85

		52		43556.0		4.50%		1432.71		982.04		450.67		261,425.80		1,114.10		1,079				1,105.34

		53		43586.0		4.50%		1432.71		980.35		452.36		260,973.44		1,118.62		1,080				1,100.82

		54		43617.0		4.50%		1432.71		978.65		454.06		260,519.38		1,123.16		1,080				1,096.28

		55		43647.0		4.50%		1432.71		976.95		455.76		260,063.62		1,127.72		1,081				1,091.72

		56		43678.0		4.50%		1432.71		975.24		457.47		259,606.15		1,132.30		1,082				1,087.14

		57		43709.0		4.50%		1432.71		973.52		459.19		259,146.96		1,136.90		1,082				1,082.54

		58		43739.0		4.50%		1432.71		971.80		460.91		258,686.06		1,141.52		1,083				1,077.92

		59		43770.0		4.50%		1432.71		970.07		462.64		258,223.42		1,146.15		1,083				1,073.29

		60		43800.0		4.50%		1432.71		968.34		464.37		257,759.05		1,150.80		1,084		53,834		1,068.63

		61		43831.0		4.50%		1432.71		966.60		466.11		257,292.94		1,155.48		1,085		1067		1,063.96

		62		43862.0		4.50%		1432.71		964.85		467.86		256,825.08		1,160.17		1,085				1,059.27

		63		43891.0		4.50%		1432.71		963.09		469.61		256,355.46		1,164.88		1,086

		64		43922.0		4.50%		1432.71		961.33		471.38		255,884.09		1,169.61		1,087				1,049.83

		65		43952.0		4.50%		1432.71		959.57		473.14		255,410.95		1,174.36		1,087				1,045.08

		66		43983.0		4.50%		1432.71		957.79		474.92		254,936.03		1,179.13		1,088				1,040.31

		67		44013.0		4.50%		1432.71		956.01		476.70		254,459.33		1,183.92		1,089				1,035.52

		68		44044.0		4.50%		1432.71		954.22		478.49		253,980.84		1,188.73		1,089				1,030.71

		69		44075.0		4.50%		1432.71		952.43		480.28		253,500.56		1,193.55		1,090				1,025.88

		70		44105.0		4.50%		1432.71		950.63		482.08		253,018.48		1,198.40		1,060				1,021.04

		71		44136.0		4.50%		1432.71		948.82		483.89		252,534.59		1,203.27		1,061				1,016.17

		72		44166.0		4.50%		1432.71		947.00		485.70		252,048.89		1,208.16		1,061				1,011.28

		73		44197.0		4.50%		1432.71		945.18		487.53		251,561.36		1,213.06		1,062				1,006.38

		74		44228.0		4.50%		1432.71		943.36		489.35		251,072.01		1,217.99		1,063				1,001.45

		75		44256.0		4.50%		1432.71		941.52		491.19		250,580.82		1,222.94		1,064

		76		44287.0		4.50%		1432.71		939.68		493.03		250,087.79		1,227.90		1,046

		77		44317.0		4.50%		1432.71		937.83		494.88		249,592.91		1,232.89		1,058

		78		44348.0		4.50%		1432.71		935.97		496.74		249,096.18		1,237.90		1,058

		79		44378.0		4.50%		1432.71		934.11		498.60		248,597.58		1,242.93		1,059

		80		44409.0		4.50%		1432.71		932.24		500.47		248,097.11		1,247.98		1,060

		81		44440.0		4.50%		1432.71		930.36		502.34		247,594.77		1,253.04		1,061

		82		44470.0		4.50%		1432.71		928.48		504.23		247,090.54		1,258.13		1,061

		83		44501.0		4.50%		1432.71		926.59		506.12		246,584.42		1,263.24		1,062

		84		44531.0		4.50%		1432.71		924.69		508.02		246,076.40		1,268.38		1,063		70,700

		85		44562.0		4.50%		1432.71		922.79		509.92		245,566.48		1,273.53		1,064

		86		44593.0		4.50%		1432.71		920.87		511.83		245,054.65		1,278.70		1,064

		87		44621.0		4.50%		1432.71		918.95		513.75		244,540.89		1,283.90		1,065

		88		44652.0		4.50%		1432.71		917.03		515.68		244,025.21		1,289.11		1,066

		89		44682.0		4.50%		1432.71		915.09		517.61		243,507.60		1,294.35		1,067

		90		44713.0		4.50%		1432.71		913.15		519.56		242,988.04		1,299.61		1,067

		91		44743.0		4.50%		1432.71		911.21		521.50		242,466.54		1,304.89		1,068

		92		44774.0		4.50%		1432.71		909.25		523.46		241,943.08		523.46		1,069

		93		44805.0		4.50%		1432.71		907.29		525.42		241,417.66		525.42		1,070

		94		44835.0		4.50%		1432.71		905.32		527.39		240,890.27		527.39		1,071

		95		44866.0		4.50%		1432.71		903.34		529.37		240,360.90		529.37		1,071

		96		44896.0		4.50%		1432.71		901.35		531.36		239,829.54		531.36		1,072

		97		44927.0		4.50%		1432.71		899.36		533.35		239,296.19		533.35		1,073

		98		44958.0		4.50%		1432.71		897.36		535.35		238,760.85		535.35		1,074

		99		44986.0		4.50%		1432.71		895.35		537.36		238,223.49		537.36		1,075

		100		45017.0		4.50%		1432.71		893.34		539.37		237,684.12		539.37		1,075

		101		45047.0		4.50%		1432.71		891.32		541.39		237,142.73		541.39		1,076

		102		45078.0		4.50%		1432.71		889.29		543.42		236,599.30		543.42		1,077

		103		45108.0		4.50%		1432.71		887.25		545.46		236,053.84		545.46		1,078

		104		45139.0		4.50%		1432.71		885.20		547.51		235,506.34				1,079

		105		45170.0		4.50%		1432.71		883.15		549.56		234,956.78				1,079

		106		45200.0		4.50%		1432.71		881.09		551.62		234,405.16				1,080

		107		45231.0		4.50%		1432.71		879.02		553.69		233,851.47				1,081

		108		45261.0		4.50%		1432.71		876.94		555.77		233,295.70				1,082

		109		45292.0		4.50%		1432.71		874.86		557.85		232,737.85				1,083

		110		45323.0		4.50%		1432.71		872.77		559.94		232,177.91				1,084

		111		45352.0		4.50%		1432.71		870.67		562.04		231,615.87				1,084

		112		45383.0		4.50%		1432.71		868.56		564.15		231,051.72				1,085

		113		45413.0		4.50%		1432.71		866.44		566.26		230,485.46				1,086

		114		45444.0		4.50%		1432.71		864.32		568.39		229,917.07				1,087

		115		45474.0		4.50%		1432.71		862.19		570.52		229,346.55				1,088

		116		45505.0		4.50%		1432.71		860.05		572.66		228,773.89				1,089

		117		45536.0		4.50%		1432.71		857.90		574.81		228,199.08				1,090

		118		45566.0		4.50%		1432.71		855.75		576.96		227,622.12				1,090

		119		45597.0		4.50%		1432.71		853.58		579.13		227,043.00				1,091

		120		45627.0		4.50%		1432.71		851.41		581.30		226,461.70				1,092		60.5yrs old

		121		45658.0		4.50%		1432.71		849.23		583.48		225,878.22				1,093

		122		45689.0		4.50%		1432.71		847.04		585.67		225,292.56				1,094

		123		45717.0		4.50%		1432.71		844.85		587.86		224,704.69				1,095

		124		45748.0		4.50%		1432.71		842.64		590.07		224,114.63				1,096

		125		45778.0		4.50%		1432.71		840.43		592.28		223,522.35				1,097

		126		45809.0		4.50%		1432.71		838.21		594.50		222,927.85				1,097

		127		45839.0		4.50%		1432.71		835.98		596.73		222,331.12				1,098

		128		45870.0		4.50%		1432.71		833.74		598.97		221,732.15				1,099

		129		45901.0		4.50%		1432.71		831.50		601.21		221,130.94				1,100

		130		45931.0		4.50%		1432.71		829.24		603.47		220,527.47				1,101

		131		45962.0		4.50%		1432.71		826.98		605.73		219,921.74				1,102

		132		45992.0		4.50%		1432.71		824.71		608.00		219,313.74				1,103

		133		46023.0		4.50%		1432.71		822.43		610.28		218,703.46				1,104

		134		46054.0		4.50%		1432.71		820.14		612.57		218,090.89				1,105

		135		46082.0		4.50%		1432.71		817.84		614.87		217,476.02				1,106

		136		46113.0		4.50%		1432.71		815.54		617.17		216,858.85				1,106

		137		46143.0		4.50%		1432.71		813.22		619.49		216,239.36				1,107

		138		46174.0		4.50%		1432.71		810.90		621.81		215,617.55				1,108

		139		46204.0		4.50%		1432.71		808.57		624.14		214,993.41				1,109

		140		46235.0		4.50%		1432.71		806.23		626.48		214,366.92				1,110

		141		46266.0		4.50%		1432.71		803.88		628.83		213,738.09				1,111

		142		46296.0		4.50%		1432.71		801.52		631.19		213,106.90				1,112

		143		46327.0		4.50%		1432.71		799.15		633.56		212,473.34				1,113

		144		46357.0		4.50%		1432.71		796.78		635.93		211,837.41				1,114

		145		46388.0		4.50%		1432.71		794.39		638.32		211,199.09				1,115

		146		46419.0		4.50%		1432.71		792.00		640.71		210,558.38				1,116

		147		46447.0		4.50%		1432.71		789.59		643.11		209,915.26				1,117

		148		46478.0		4.50%		1432.71		787.18		645.53		209,269.74				1,118

		149		46508.0		4.50%		1432.71		784.76		647.95		208,621.79				1,119

		150		46539.0		4.50%		1432.71		782.33		650.38		207,971.41				1,120

		151		46569.0		4.50%		1432.71		779.89		652.82		207,318.60				1,121

		152		46600.0		4.50%		1432.71		777.44		655.26		206,663.33				1,122

		153		46631.0		4.50%		1432.71		774.99		657.72		206,005.61				1,123

		154		46661.0		4.50%		1432.71		772.52		660.19		205,345.43				1,124

		155		46692.0		4.50%		1432.71		770.05		662.66		204,682.76				1,125

		156		46722.0		4.50%		1432.71		767.56		665.15		204,017.61				1,126

		157		46753.0		4.50%		1432.71		765.07		667.64		203,349.97				1,127

		158		46784.0		4.50%		1432.71		762.56		670.15		202,679.83				1,128

		159		46813.0		4.50%		1432.71		760.05		672.66		202,007.17				1,129

		160		46844.0		4.50%		1432.71		757.53		675.18		201,331.98				1,130

		161		46874.0		4.50%		1432.71		754.99		677.71		200,654.27				1,131

		162		46905.0		4.50%		1432.71		752.45		680.26		199,974.02				1,132

		163		46935.0		4.50%		1432.71		749.90		682.81		199,291.21				1,133

		164		46966.0		4.50%		1432.71		747.34		685.37		198,605.84				1,134

		165		46997.0		4.50%		1432.71		744.77		687.94		197,917.91				1,135

		166		47027.0		4.50%		1432.71		742.19		690.52		197,227.39				1,136

		167		47058.0		4.50%		1432.71		739.60		693.11		196,534.28				1,137

		168		47088.0		4.50%		1432.71		737.00		695.70		195,838.58				1,138

		169		47119.0		4.50%		1432.71		734.39		698.31		195,140.27				1,139

		170		47150.0		4.50%		1432.71		731.78		700.93		194,439.33				1,140

		171		47178.0		4.50%		1432.71		729.15		703.56		193,735.77				1,141

		172		47209.0		4.50%		1432.71		726.51		706.20		193,029.57				1,142

		173		47239.0		4.50%		1432.71		723.86		708.85		192,320.73				1,143

		174		47270.0		4.50%		1432.71		721.20		711.51		191,609.22				1,144

		175		47300.0		4.50%		1432.71		718.53		714.17		190,895.05				1,145				0.033

		176		47331.0		4.50%		1432.71		715.86		716.85		190,178.19				1,146

		177		47362.0		4.50%		1432.71		713.17		719.54		189,458.65				1,147

		178		47392.0		4.50%		1432.71		710.47		722.24		188,736.41				1,149

		179		47423.0		4.50%		1432.71		707.76		724.95		188,011.47				1,150

		180		47453.0		4.50%		1432.71		705.04		727.67		187,283.80		 		1,151

		181		47484.0		4.50%		1432.71		702.31		730.39		186,553.41				1,152		95325

		182		47515.0		4.50%		1432.71		699.58		733.13		185,820.27				1,153

		183		47543.0		4.50%		1432.71		696.83		735.88		185,084.39				1,154		ERROR:#REF!

		184		47574.0		4.50%		1432.71		694.07		738.64		184,345.75				1,155

		185		47604.0		4.50%		1432.71		691.30		741.41		183,604.34				1,156

		186		47635.0		4.50%		1432.71		688.52		744.19		182,860.15				100,319

		187		47665.0		4.50%		1432.71		685.73		746.98		182,113.16				1,158

		188		47696.0		4.50%		1432.71		682.92		749.78		181,363.38				1,160

		189		47727.0		4.50%		1432.71		680.11		752.60		180,610.78				1,161

		190		47757.0		4.50%		1432.71		677.29		755.42		179,855.37				1,162

		191		47788.0		4.50%		1432.71		674.46		758.25		179,097.11				1,163

		192		47818.0		4.50%		1432.71		671.61		761.09		178,336.02				1,164

		193		47849.0		4.50%		1432.71		668.76		763.95		177,572.07

		194		47880.0		4.50%		1432.71		665.90		766.81		176,805.26

		195		47908.0		4.50%		1432.71		663.02		769.69		176,035.57

		196		47939.0		4.50%		1432.71		660.13		772.58		175,262.99

		197		47969.0		4.50%		1432.71		657.24		775.47		174,487.52

		198		48000.0		4.50%		1432.71		654.33		778.38		173,709.14

		199		48030.0		4.50%		1432.71		651.41		781.30		172,927.84

		200		48061.0		4.50%		1432.71		648.48		784.23		172,143.61

		201		48092.0		4.50%		1432.71		645.54		787.17		171,356.44

		202		48122.0		4.50%		1432.71		642.59		790.12		170,566.32

		203		48153.0		4.50%		1432.71		639.62		793.08		169,773.24

		204		48183.0		4.50%		1432.71		636.65		796.06		168,977.18

		205		48214.0		4.50%		1432.71		633.66		799.04		168,178.13

		206		48245.0		4.50%		1432.71		630.67		802.04		167,376.09

		207		48274.0		4.50%		1432.71		627.66		805.05		166,571.04

		208		48305.0		4.50%		1432.71		624.64		808.07		165,762.98

		209		48335.0		4.50%		1432.71		621.61		811.10		164,951.88

		210		48366.0		4.50%		1432.71		618.57		814.14		164,137.74

		211		48396.0		4.50%		1432.71		615.52		817.19		163,320.55

		212		48427.0		4.50%		1432.71		612.45		820.26		162,500.29

		213		48458.0		4.50%		1432.71		609.38		823.33		161,676.96

		214		48488.0		4.50%		1432.71		606.29		826.42		160,850.54

		215		48519.0		4.50%		1432.71		603.19		829.52		160,021.02

		216		48549.0		4.50%		1432.71		600.08		832.63		159,188.39

		217		48580.0		4.50%		1432.71		596.96		835.75		158,352.64

		218		48611.0		4.50%		1432.71		593.82		838.89		157,513.75

		219		48639.0		4.50%		1432.71		590.68		842.03		156,671.72

		220		48670.0		4.50%		1432.71		587.52		845.19		155,826.53

		221		48700.0		4.50%		1432.71		584.35		848.36		154,978.17

		222		48731.0		4.50%		1432.71		581.17		851.54		154,126.63

		223		48761.0		4.50%		1432.71		577.97		854.73		153,271.90

		224		48792.0		4.50%		1432.71		574.77		857.94		152,413.96

		225		48823.0		4.50%		1432.71		571.55		861.16		151,552.80

		226		48853.0		4.50%		1432.71		568.32		864.39		150,688.42

		227		48884.0		4.50%		1432.71		565.08		867.63		149,820.79

		228		48914.0		4.50%		1432.71		561.83		870.88		148,949.91

		229		48945.0		4.50%		1432.71		558.56		874.15		148,075.76

		230		48976.0		4.50%		1432.71		555.28		877.42		147,198.34

		231		49004.0		4.50%		1432.71		551.99		880.71		146,317.63

		232		49035.0		4.50%		1432.71		548.69		884.02		145,433.61

		233		49065.0		4.50%		1432.71		545.38		887.33		144,546.28

		234		49096.0		4.50%		1432.71		542.05		890.66		143,655.62

		235		49126.0		4.50%		1432.71		538.71		894.00		142,761.62

		236		49157.0		4.50%		1432.71		535.36		897.35		141,864.26

		237		49188.0		4.50%		1432.71		531.99		900.72		140,963.55

		238		49218.0		4.50%		1432.71		528.61		904.10		140,059.45

		239		49249.0		4.50%		1432.71		525.22		907.49		139,151.97

		240		49279.0		4.50%		1432.71		521.82		910.89		138,241.08

		241		49310.0		4.50%		1432.71		518.40		914.30		137,326.77

		242		49341.0		4.50%		1432.71		514.98		917.73		136,409.04

		243		49369.0		4.50%		1432.71		511.53		921.17		135,487.86

		244		49400.0		4.50%		1432.71		508.08		924.63		134,563.24

		245		49430.0		4.50%		1432.71		504.61		928.10		133,635.14

		246		49461.0		4.50%		1432.71		501.13		931.58		132,703.56

		247		49491.0		4.50%		1432.71		497.64		935.07		131,768.49

		248		49522.0		4.50%		1432.71		494.13		938.58		130,829.92

		249		49553.0		4.50%		1432.71		490.61		942.10		129,887.82

		250		49583.0		4.50%		1432.71		487.08		945.63		128,942.19

		251		49614.0		4.50%		1432.71		483.53		949.18		127,993.01

		252		49644.0		4.50%		1432.71		479.97		952.73		127,040.28

		253		49675.0		4.50%		1432.71		476.40		956.31		126,083.97

		254		49706.0		4.50%		1432.71		472.81		959.89		125,124.08

		255		49735.0		4.50%		1432.71		469.22		963.49		124,160.59

		256		49766.0		4.50%		1432.71		465.60		967.11		123,193.48

		257		49796.0		4.50%		1432.71		461.98		970.73		122,222.75

		258		49827.0		4.50%		1432.71		458.34		974.37		121,248.37

		259		49857.0		4.50%		1432.71		454.68		978.03		120,270.35

		260		49888.0		4.50%		1432.71		451.01		981.69		119,288.65

		261		49919.0		4.50%		1432.71		447.33		985.38		118,303.27

		262		49949.0		4.50%		1432.71		443.64		989.07		117,314.20

		263		49980.0		4.50%		1432.71		439.93		992.78		116,321.42

		264		50010.0		4.50%		1432.71		436.21		996.50		115,324.92

		265		50041.0		4.50%		1432.71		432.47		1000.24		114,324.68

		266		50072.0		4.50%		1432.71		428.72		1003.99		113,320.69

		267		50100.0		4.50%		1432.71		424.95		1007.76		112,312.93

		268		50131.0		4.50%		1432.71		421.17		1011.54		111,301.40

		269		50161.0		4.50%		1432.71		417.38		1015.33		110,286.07

		270		50192.0		4.50%		1432.71		413.57		1019.14		109,266.93

		271		50222.0		4.50%		1432.71		409.75		1022.96		108,243.98

		272		50253.0		4.50%		1432.71		405.91		1026.79		107,217.18

		273		50284.0		4.50%		1432.71		402.06		1030.64		106,186.54

		274		50314.0		4.50%		1432.71		398.20		1034.51		105,152.03

		275		50345.0		4.50%		1432.71		394.32		1038.39		104,113.64

		276		50375.0		4.50%		1432.71		390.43		1042.28		103,071.36

		277		50406.0		4.50%		1432.71		386.52		1046.19		102,025.17

		278		50437.0		4.50%		1432.71		382.59		1050.11		100,975.05

		279		50465.0		4.50%		1432.71		378.66		1054.05		99,921.00

		280		50496.0		4.50%		1432.71		374.70		1058.00		98,863.00

		281		50526.0		4.50%		1432.71		370.74		1061.97		97,801.03

		282		50557.0		4.50%		1432.71		366.75		1065.95		96,735.07

		283		50587.0		4.50%		1432.71		362.76		1069.95		95,665.12

		284		50618.0		4.50%		1432.71		358.74		1073.96		94,591.15

		285		50649.0		4.50%		1432.71		354.72		1077.99		93,513.16

		286		50679.0		4.50%		1432.71		350.67		1082.03		92,431.13

		287		50710.0		4.50%		1432.71		346.62		1086.09		91,345.04

		288		50740.0		4.50%		1432.71		342.54		1090.16		90,254.87

		289		50771.0		4.50%		1432.71		338.46		1094.25		89,160.62

		290		50802.0		4.50%		1432.71		334.35		1098.36		88,062.26

		291		50830.0		4.50%		1432.71		330.23		1102.48		86,959.79

		292		50861.0		4.50%		1432.71		326.10		1106.61		85,853.18

		293		50891.0		4.50%		1432.71		321.95		1110.76		84,742.42

		294		50922.0		4.50%		1432.71		317.78		1114.92		83,627.49

		295		50952.0		4.50%		1432.71		313.60		1119.11		82,508.39

		296		50983.0		4.50%		1432.71		309.41		1123.30		81,385.09

		297		51014.0		4.50%		1432.71		305.19		1127.51		80,257.57

		298		51044.0		4.50%		1432.71		300.97		1131.74		79,125.83

		299		51075.0		4.50%		1432.71		296.72		1135.99		77,989.84

		300		51105.0		4.50%		1432.71		292.46		1140.25		76,849.60

		301		51136.0		4.50%		1432.71		288.19		1144.52		75,705.07

		302		51167.0		4.50%		1432.71		283.89		1148.81		74,556.26

		303		51196.0		4.50%		1432.71		279.59		1153.12		73,403.14

		304		51227.0		4.50%		1432.71		275.26		1157.45		72,245.69

		305		51257.0		4.50%		1432.71		270.92		1161.79		71,083.90

		306		51288.0		4.50%		1432.71		266.56		1166.14		69,917.76

		307		51318.0		4.50%		1432.71		262.19		1170.52		68,747.24

		308		51349.0		4.50%		1432.71		257.80		1174.91		67,572.34

		309		51380.0		4.50%		1432.71		253.40		1179.31		66,393.02

		310		51410.0		4.50%		1432.71		248.97		1183.73		65,209.29

		311		51441.0		4.50%		1432.71		244.53		1188.17		64,021.12

		312		51471.0		4.50%		1432.71		240.08		1192.63		62,828.49

		313		51502.0		4.50%		1432.71		235.61		1197.10		61,631.38

		314		51533.0		4.50%		1432.71		231.12		1201.59		60,429.79

		315		51561.0		4.50%		1432.71		226.61		1206.10		59,223.70

		316		51592.0		4.50%		1432.71		222.09		1210.62		58,013.08

		317		51622.0		4.50%		1432.71		217.55		1215.16		56,797.92

		318		51653.0		4.50%		1432.71		212.99		1219.72		55,578.20

		319		51683.0		4.50%		1432.71		208.42		1224.29		54,353.91

		320		51714.0		4.50%		1432.71		203.83		1228.88		53,125.03

		321		51745.0		4.50%		1432.71		199.22		1233.49		51,891.54

		322		51775.0		4.50%		1432.71		194.59		1238.12		50,653.43

		323		51806.0		4.50%		1432.71		189.95		1242.76		49,410.67

		324		51836.0		4.50%		1432.71		185.29		1247.42		48,163.25

		325		51867.0		4.50%		1432.71		180.61		1252.10		46,911.15

		326		51898.0		4.50%		1432.71		175.92		1256.79		45,654.36

		327		51926.0		4.50%		1432.71		171.20		1261.50		44,392.86

		328		51957.0		4.50%		1432.71		166.47		1266.24		43,126.62

		329		51987.0		4.50%		1432.71		161.72		1270.98		41,855.64

		330		52018.0		4.50%		1432.71		156.96		1275.75		40,579.89

		331		52048.0		4.50%		1432.71		152.17		1280.53		39,299.35

		332		52079.0		4.50%		1432.71		147.37		1285.34		38,014.02

		333		52110.0		4.50%		1432.71		142.55		1290.16		36,723.86

		334		52140.0		4.50%		1432.71		137.71		1294.99		35,428.87

		335		52171.0		4.50%		1432.71		132.86		1299.85		34,129.02

		336		52201.0		4.50%		1432.71		127.98		1304.72		32,824.29

		337		52232.0		4.50%		1432.71		123.09		1309.62		31,514.67

		338		52263.0		4.50%		1432.71		118.18		1314.53		30,200.15

		339		52291.0		4.50%		1432.71		113.25		1319.46		28,880.69

		340		52322.0		4.50%		1432.71		108.30		1324.41		27,556.28

		341		52352.0		4.50%		1432.71		103.34		1329.37		26,226.91

		342		52383.0		4.50%		1432.71		98.35		1334.36		24,892.55

		343		52413.0		4.50%		1432.71		93.35		1339.36		23,553.19

		344		52444.0		4.50%		1432.71		88.32		1344.38		22,208.81

		345		52475.0		4.50%		1432.71		83.28		1349.43		20,859.38

		346		52505.0		4.50%		1432.71		78.22		1354.49		19,504.90

		347		52536.0		4.50%		1432.71		73.14		1359.57		18,145.33

		348		52566.0		4.50%		1432.71		68.04		1364.66		16,780.67

		349		52597.0		4.50%		1432.71		62.93		1369.78		15,410.89

		350		52628.0		4.50%		1432.71		57.79		1374.92		14,035.97

		351		52657.0		4.50%		1432.71		52.63		1380.07		12,655.89

		352		52688.0		4.50%		1432.71		47.46		1385.25		11,270.65

		353		52718.0		4.50%		1432.71		42.26		1390.44		9,880.20

		354		52749.0		4.50%		1432.71		37.05		1395.66		8,484.54

		355		52779.0		4.50%		1432.71		31.82		1400.89		7,083.65

		356		52810.0		4.50%		1432.71		26.56		1406.14		5,677.51

		357		52841.0		4.50%		1432.71		21.29		1411.42		4,266.09

		358		52871.0		4.50%		1432.71		16.00		1416.71		2,849.38

		359		52902.0		4.50%		1432.71		10.69		1422.02		1,427.36

		360		52932.0		4.50%		1432.71		5.35		1427.36		0.00

								515775		233014		282761





With PV

		=		=		=		=		=		=		=						{GETNUMBER ENTER PRINCIPLE AMOUNT ,G8}~

		LOAN AMORTIZATION CALCULATOR																		{GETNUMBER ENTER TERM IN MONTHS ,G9}~

																				{GETNUMBER ENTER INTEREST RATE (IN DECIMAL) ,G10}~

		=		=		=		=		=		=		=						{GETLABEL ENTER FIRST PAYMENT DATE (MM/DD/YY) ,N35}~

		Assumptions:																		{MENU}RFA17..A1000~1~1~G9~

		=		=		=		=		=		=		=						{GOTO}B18~

				First Payment Date										42005.0						{MENU}CB18..G18~{TAB}{LEFT}{END}{DOWN}{RIGHT}~

				Principal Amount:								--->		308,816.91		527,004.11				{CALC}{GOTO}A1~												Total amount of Mortage inclusive of PV cost to be included here

				Term in months:								--->		360						{GETLABEL DO YOU WANT TO PRINT SCHEDULE (YES OR NO),I40}~

				Beginning Interest Rate:								--->		4.50%		2.88%				{IF @LENGTH(I40)=3}{BRANCH PRINT}

				Payment:								--->		$1,564.73

														666		8				{MENU}RNDTABLE~

		Amortization Table:												-10787		106				{MENU}RNCTABLE~A1..G14~

		=		=		=		=		=		=		=						{menu}RNCTABLE~{end}{down}~

		Payment		  Payment		       Current				 Interest		 Principal		 Principal						{GETLABEL ALIGN PAPER THEN HIT RETURN,I50}~

		 Number		   Date		    Rate		 Payment		 Portion		  Portion		  Balance						{SERVICES}PSSRTABLE~QAGPQ~

		1		42005.0		4.50%		$1,564.73		$1,158.06		$406.67		$308,410.25		$0.00		1,148		{GOTO}A1~										P &I		18777

		2		42036.0		4.50%		1564.73		1156.54		408.19		308,002.06		34707.0		1,148												County Tax		3457

		3		42064.0		4.50%		1564.73		1155.01		409.72		307,592.33				1,149												Insurance		427

		4		42095.0		4.50%		1564.73		1153.47		411.26		307,181.07				1,149												Utilities		30

		5		42125.0		4.50%		1564.73		1151.93		412.80		306,768.27		jen frosh ends		1,150

		6		42156.0		4.50%		1564.73		1150.38		414.35		306,353.93				1,151

		7		42186.0		4.50%		1564.73		1148.83		415.90		305,938.02				1,151														22691

		8		42217.0		4.50%		1564.73		1147.27		417.46		305,520.56				1,152				150		1								33%

		9		42248.0		4.50%		1564.73		1145.70		419.03		305,101.53				1,152				155		2

		10		42278.0		4.50%		1564.73		1144.13		420.60		304,680.93		13,604.84		1,153				159		3

		11		42309.0		4.50%		1564.73		1142.55		422.18		304,258.76				1,153				164		4

		12		42339.0		4.50%		1564.73		1140.97		423.76		303,835.00		13,258.82		1,154		13,300		169		5						4982		13795

		13		42370.0		4.50%		1564.73		1139.38		425.35		303,409.65		1,104.90		1,155				174		6						5211		13566

		14		42401.0		4.50%		1564.73		1137.79		426.94		302,982.70				1,155				179		7						5450		13327

		15		42430.0		4.50%		1564.73		1136.19		428.54		302,554.16				1,156				184		8						5701		13076

		16		42461.0		4.50%		1564.73		1134.58		430.15		302,124.01				1,156				190		9						5962		12814

		17		42491.0		4.50%		1564.73		1132.97		431.76		301,692.24		jen sop ends		1,157				196		10						6236		12540

		18		42522.0		4.50%		1564.73		1131.35		433.38		301,258.86				1,157				 								6523		12254

		19		42552.0		4.50%		1564.73		1129.72		435.01		300,823.85				1,158												6822		11954

		20		42583.0		4.50%		1564.73		1128.09		436.64		300,387.21				1,159												7136		11641

		21		42614.0		4.50%		1564.73		1126.45		438.28		299,948.93				1,159												7464		11313

		22		42644.0		4.50%		1564.73		1124.81		439.92		299,509.01				1,160												7807		10970

		23		42675.0		4.50%		1564.73		1123.16		441.57		299,067.44				1,160												8165		10611

		24		42705.0		4.50%		1564.73		1121.50		443.23		298,624.21				1,161		n										8540		10236

		25		42736.0		4.50%		1564.73		1119.84		444.89		298,179.32				1,162												8933		9844

		26		42767.0		4.50%		1564.73		1118.17		446.56		297,732.77		31.00		1,162												9343		9434

		27		42795.0		4.50%		1564.73		1116.50		448.23		297,284.53		28.00		1,163												9772		9004

		28		42826.0		4.50%		1564.73		1114.82		449.91		296,834.62		1,048.84		1,163				1,302.62								10221		8556

		29		42856.0		4.50%		1564.73		1113.13		451.60		296,383.02		1,053.08		1,164				1,298.38								10691		8086

		30		42887.0		4.50%		1564.73		1111.44		453.29		295,929.73		1,057.34		1,165				1,294.12								11182		7595

		31		42917.0		4.50%		1564.73		1109.74		454.99		295,474.73		1,061.62		1,165				1,289.84								11696		7081

		32		42948.0		4.50%		1564.73		1108.03		456.70		295,018.03		1,065.92		1,166				1,285.54								12233		6544

		33		42979.0		4.50%		1564.73		1106.32		458.41		294,559.62		1,070.23		1,166				1,281.22								12795		5982

		34		43009.0		4.50%		1564.73		1104.60		460.13		294,099.49		1,074.57		1,167				1,276.89								13383		5394

		35		43040.0		4.50%		1564.73		1102.87		461.86		293,637.63		1,078.92		1,168				1,272.54								13998		4779

		36		43070.0		4.50%		1564.73		1101.14		463.59		293,174.04		1,083.28		1,168		37,487		1,268.18								14641		4136

		37		43101.0		4.50%		1564.73		1099.40		465.33		292,708.72		1,087.67		1,169				1,263.79								15313		3464

		38		43132.0		4.50%		1564.73		1097.66		467.07		292,241.64		1,092.07		1,170				1,259.39								16017		2760

		39		43160.0		4.50%		1564.73		1095.91		468.82		291,772.82		1,096.49		1,170				1,254.97								16752		2024

		40		43191.0		4.50%		1564.73		1094.15		470.58		291,302.24		1,100.93		1,171				1,250.53								17522		1255

		41		43221.0		4.50%		1564.73		1092.38		472.35		290,829.89		1,105.39		1,171				1,246.07								18327		450

		42		43252.0		4.50%		1564.73		1090.61		474.12		290,355.77		1,109.86		1,172				1,241.60								308817		254486		563303		563303

		43		43282.0		4.50%		1564.73		1088.83		475.90		289,879.88		1,114.36		1,173				1,237.10

		44		43313.0		4.50%		1564.73		1087.05		477.68		289,402.20		1,118.87		1,173				1,232.59

		45		43344.0		4.50%		1564.73		1085.26		479.47		288,922.73		1,123.40		1,174				1,228.06

		46		43374.0		4.50%		1564.73		1083.46		481.27		288,441.46		1,127.95		1,175				1,223.51

		47		43405.0		4.50%		1564.73		1081.66		483.07		287,958.38		1,132.51		1,175				1,218.95								 

		48		43435.0		4.50%		1564.73		1079.84		484.89		287,473.50		1,137.10		1,176				1,214.36

		49		43466.0		4.50%		1564.73		1078.03		486.70		286,986.79		1,141.70		1,177				1,209.76

		50		43497.0		4.50%		1564.73		1076.20		488.53		286,498.26		1,146.32		1,177				1,205.14

		51		43525.0		4.50%		1564.73		1074.37		490.36		286,007.90		1,150.96		1,178				1,200.49

		52		43556.0		4.50%		1564.73		1072.53		492.20		285,515.70		1,155.63		1,179				1,195.83

		53		43586.0		4.50%		1564.73		1070.68		494.05		285,021.65		1,160.30		1,179				1,191.16

		54		43617.0		4.50%		1564.73		1068.83		495.90		284,525.76		1,165.00		1,180				1,186.46

		55		43647.0		4.50%		1564.73		1066.97		497.76		284,028.00		1,169.72		1,181				1,181.74

		56		43678.0		4.50%		1564.73		1065.10		499.62		283,528.37		1,174.46		1,181				1,177.00

		57		43709.0		4.50%		1564.73		1063.23		501.50		283,026.87		1,179.21		1,182				1,172.25

		58		43739.0		4.50%		1564.73		1061.35		503.38		282,523.49		1,183.99		1,183				1,167.47

		59		43770.0		4.50%		1564.73		1059.46		505.27		282,018.23		1,188.78		1,183				1,162.68

		60		43800.0		4.50%		1564.73		1057.57		507.16		281,511.07		1,193.60		1,184		58,794		1,157.86

		61		43831.0		4.50%		1564.73		1055.67		509.06		281,002.00		1,198.43		1,185		1165		1,153.03

		62		43862.0		4.50%		1564.73		1053.76		510.97		280,491.03		1,203.28		1,185				1,148.18

		63		43891.0		4.50%		1564.73		1051.84		512.89		279,978.14		1,208.15		1,186

		64		43922.0		4.50%		1564.73		1049.92		514.81		279,463.33		1,213.05		1,187				1,138.41

		65		43952.0		4.50%		1564.73		1047.99		516.74		278,946.59		1,217.96		1,187				1,133.50

		66		43983.0		4.50%		1564.73		1046.05		518.68		278,427.91		1,222.89		1,188				1,128.57

		67		44013.0		4.50%		1564.73		1044.10		520.63		277,907.28		1,227.85		1,189				1,123.61

		68		44044.0		4.50%		1564.73		1042.15		522.58		277,384.70		1,232.82		1,190				1,118.64

		69		44075.0		4.50%		1564.73		1040.19		524.54		276,860.17		1,237.81		1,190				1,113.65

		70		44105.0		4.50%		1564.73		1038.23		526.50		276,333.66		1,242.82		1,157				1,108.64

		71		44136.0		4.50%		1564.73		1036.25		528.48		275,805.18		1,247.86		1,158				1,103.60

		72		44166.0		4.50%		1564.73		1034.27		530.46		275,274.72		1,252.91		1,159				1,098.55

		73		44197.0		4.50%		1564.73		1032.28		532.45		274,742.27		1,257.99		1,160				1,093.47

		74		44228.0		4.50%		1564.73		1030.28		534.45		274,207.83		1,263.08		1,161				1,088.38

		75		44256.0		4.50%		1564.73		1028.28		536.45		273,671.38		1,268.20		1,162

		76		44287.0		4.50%		1564.73		1026.27		538.46		273,132.91		1,273.33		1,142

		77		44317.0		4.50%		1564.73		1024.25		540.48		272,592.43		1,278.49		1,155

		78		44348.0		4.50%		1564.73		1022.22		542.51		272,049.93		1,283.67		1,156

		79		44378.0		4.50%		1564.73		1020.19		544.54		271,505.38		1,288.87		1,157

		80		44409.0		4.50%		1564.73		1018.15		546.58		270,958.80		1,294.09		1,157

		81		44440.0		4.50%		1564.73		1016.10		548.63		270,410.16		1,299.33		1,158

		82		44470.0		4.50%		1564.73		1014.04		550.69		269,859.47		1,304.60		1,159

		83		44501.0		4.50%		1564.73		1011.97		552.76		269,306.71		1,309.88		1,160

		84		44531.0		4.50%		1564.73		1009.90		554.83		268,751.88		1,315.19		1,161		77,215

		85		44562.0		4.50%		1564.73		1007.82		556.91		268,194.97		1,320.52		1,162

		86		44593.0		4.50%		1564.73		1005.73		559.00		267,635.98		1,325.87		1,162

		87		44621.0		4.50%		1564.73		1003.63		561.10		267,074.88		1,331.24		1,163

		88		44652.0		4.50%		1564.73		1001.53		563.20		266,511.68		1,336.63		1,164

		89		44682.0		4.50%		1564.73		999.42		565.31		265,946.37		1,342.05		1,165

		90		44713.0		4.50%		1564.73		997.30		567.43		265,378.94		1,347.48		1,166

		91		44743.0		4.50%		1564.73		995.17		569.56		264,809.38		1,352.94		1,167

		92		44774.0		4.50%		1564.73		993.04		571.69		264,237.69		571.69		1,168

		93		44805.0		4.50%		1564.73		990.89		573.84		263,663.85		573.84		1,168

		94		44835.0		4.50%		1564.73		988.74		575.99		263,087.86		575.99		1,169

		95		44866.0		4.50%		1564.73		986.58		578.15		262,509.71		578.15		1,170

		96		44896.0		4.50%		1564.73		984.41		580.32		261,929.39		580.32		1,171

		97		44927.0		4.50%		1564.73		982.24		582.49		261,346.89		582.49		1,172

		98		44958.0		4.50%		1564.73		980.05		584.68		260,762.21		584.68		1,173

		99		44986.0		4.50%		1564.73		977.86		586.87		260,175.34		586.87		1,174

		100		45017.0		4.50%		1564.73		975.66		589.07		259,586.27		589.07		1,174

		101		45047.0		4.50%		1564.73		973.45		591.28		258,994.99		591.28		1,175

		102		45078.0		4.50%		1564.73		971.23		593.50		258,401.49		593.50		1,176

		103		45108.0		4.50%		1564.73		969.01		595.72		257,805.76		595.72		1,177

		104		45139.0		4.50%		1564.73		966.77		597.96		257,207.81				1,178

		105		45170.0		4.50%		1564.73		964.53		600.20		256,607.61				1,179

		106		45200.0		4.50%		1564.73		962.28		602.45		256,005.15				1,180

		107		45231.0		4.50%		1564.73		960.02		604.71		255,400.44				1,181

		108		45261.0		4.50%		1564.73		957.75		606.98		254,793.47				1,182

		109		45292.0		4.50%		1564.73		955.48		609.25		254,184.21				1,183

		110		45323.0		4.50%		1564.73		953.19		611.54		253,572.67				1,183

		111		45352.0		4.50%		1564.73		950.90		613.83		252,958.84				1,184

		112		45383.0		4.50%		1564.73		948.60		616.13		252,342.71				1,185

		113		45413.0		4.50%		1564.73		946.29		618.44		251,724.26				1,186

		114		45444.0		4.50%		1564.73		943.97		620.76		251,103.50				1,187

		115		45474.0		4.50%		1564.73		941.64		623.09		250,480.40				1,188

		116		45505.0		4.50%		1564.73		939.30		625.43		249,854.98				1,189

		117		45536.0		4.50%		1564.73		936.96		627.77		249,227.20				1,190

		118		45566.0		4.50%		1564.73		934.60		630.13		248,597.07				1,191

		119		45597.0		4.50%		1564.73		932.24		632.49		247,964.58				1,192

		120		45627.0		4.50%		1564.73		929.87		634.86		247,329.72				1,193		60.5yrs old

		121		45658.0		4.50%		1564.73		927.49		637.24		246,692.48				1,194

		122		45689.0		4.50%		1564.73		925.10		639.63		246,052.84				1,195

		123		45717.0		4.50%		1564.73		922.70		642.03		245,410.81				1,196

		124		45748.0		4.50%		1564.73		920.29		644.44		244,766.37				1,197

		125		45778.0		4.50%		1564.73		917.87		646.86		244,119.52				1,198

		126		45809.0		4.50%		1564.73		915.45		649.28		243,470.24				1,199

		127		45839.0		4.50%		1564.73		913.01		651.72		242,818.52				1,200

		128		45870.0		4.50%		1564.73		910.57		654.16		242,164.36				1,201

		129		45901.0		4.50%		1564.73		908.12		656.61		241,507.74				1,201

		130		45931.0		4.50%		1564.73		905.65		659.08		240,848.67				1,202

		131		45962.0		4.50%		1564.73		903.18		661.55		240,187.12				1,203

		132		45992.0		4.50%		1564.73		900.70		664.03		239,523.09				1,204

		133		46023.0		4.50%		1564.73		898.21		666.52		238,856.57				1,205

		134		46054.0		4.50%		1564.73		895.71		669.02		238,187.56				1,206

		135		46082.0		4.50%		1564.73		893.20		671.53		237,516.03				1,207

		136		46113.0		4.50%		1564.73		890.69		674.04		236,841.99				1,208

		137		46143.0		4.50%		1564.73		888.16		676.57		236,165.41				1,209

		138		46174.0		4.50%		1564.73		885.62		679.11		235,486.30				1,210

		139		46204.0		4.50%		1564.73		883.07		681.66		234,804.65				1,212

		140		46235.0		4.50%		1564.73		880.52		684.21		234,120.43				1,213

		141		46266.0		4.50%		1564.73		877.95		686.78		233,433.66				1,214

		142		46296.0		4.50%		1564.73		875.38		689.35		232,744.30				1,215

		143		46327.0		4.50%		1564.73		872.79		691.94		232,052.36				1,216

		144		46357.0		4.50%		1564.73		870.20		694.53		231,357.83				1,217

		145		46388.0		4.50%		1564.73		867.59		697.14		230,660.69				1,218

		146		46419.0		4.50%		1564.73		864.98		699.75		229,960.94				1,219

		147		46447.0		4.50%		1564.73		862.35		702.38		229,258.56				1,220

		148		46478.0		4.50%		1564.73		859.72		705.01		228,553.55				1,221

		149		46508.0		4.50%		1564.73		857.08		707.65		227,845.90				1,222

		150		46539.0		4.50%		1564.73		854.42		710.31		227,135.59				1,223

		151		46569.0		4.50%		1564.73		851.76		712.97		226,422.62				1,224

		152		46600.0		4.50%		1564.73		849.08		715.65		225,706.97				1,225

		153		46631.0		4.50%		1564.73		846.40		718.33		224,988.65				1,226

		154		46661.0		4.50%		1564.73		843.71		721.02		224,267.62				1,227

		155		46692.0		4.50%		1564.73		841.00		723.73		223,543.90				1,228

		156		46722.0		4.50%		1564.73		838.29		726.44		222,817.46				1,229

		157		46753.0		4.50%		1564.73		835.57		729.16		222,088.29				1,231

		158		46784.0		4.50%		1564.73		832.83		731.90		221,356.39				1,232

		159		46813.0		4.50%		1564.73		830.09		734.64		220,621.75				1,233

		160		46844.0		4.50%		1564.73		827.33		737.40		219,884.35				1,234

		161		46874.0		4.50%		1564.73		824.57		740.16		219,144.19				1,235

		162		46905.0		4.50%		1564.73		821.79		742.94		218,401.25				1,236

		163		46935.0		4.50%		1564.73		819.00		745.73		217,655.52				1,237

		164		46966.0		4.50%		1564.73		816.21		748.52		216,907.00				1,238

		165		46997.0		4.50%		1564.73		813.40		751.33		216,155.67				1,239

		166		47027.0		4.50%		1564.73		810.58		754.15		215,401.53				1,240

		167		47058.0		4.50%		1564.73		807.76		756.97		214,644.55				1,242

		168		47088.0		4.50%		1564.73		804.92		759.81		213,884.74				1,243

		169		47119.0		4.50%		1564.73		802.07		762.66		213,122.08				1,244

		170		47150.0		4.50%		1564.73		799.21		765.52		212,356.56				1,245

		171		47178.0		4.50%		1564.73		796.34		768.39		211,588.16				1,246

		172		47209.0		4.50%		1564.73		793.46		771.27		210,816.89				1,247

		173		47239.0		4.50%		1564.73		790.56		774.17		210,042.72				1,249

		174		47270.0		4.50%		1564.73		787.66		777.07		209,265.65				1,250

		175		47300.0		4.50%		1564.73		784.75		779.98		208,485.67				1,251				0.033

		176		47331.0		4.50%		1564.73		781.82		782.91		207,702.76				1,252

		177		47362.0		4.50%		1564.73		778.89		785.84		206,916.91				1,253

		178		47392.0		4.50%		1564.73		775.94		788.79		206,128.12				1,254

		179		47423.0		4.50%		1564.73		772.98		791.75		205,336.37				1,256

		180		47453.0		4.50%		1564.73		770.01		794.72		204,541.66		 		1,257

		181		47484.0		4.50%		1564.73		767.03		797.70		203,743.96				1,258		104109

		182		47515.0		4.50%		1564.73		764.04		800.69		202,943.27				1,259

		183		47543.0		4.50%		1564.73		761.04		803.69		202,139.57				1,260		ERROR:#REF!

		184		47574.0		4.50%		1564.73		758.02		806.71		201,332.87				1,262

		185		47604.0		4.50%		1564.73		755.00		809.73		200,523.14				1,263

		186		47635.0		4.50%		1564.73		751.96		812.77		199,710.37				109,563

		187		47665.0		4.50%		1564.73		748.91		815.82		198,894.55				1,265

		188		47696.0		4.50%		1564.73		745.85		818.88		198,075.68				1,266

		189		47727.0		4.50%		1564.73		742.78		821.95		197,253.73				1,268

		190		47757.0		4.50%		1564.73		739.70		825.03		196,428.70				1,269

		191		47788.0		4.50%		1564.73		736.61		828.12		195,600.58				1,270

		192		47818.0		4.50%		1564.73		733.50		831.23		194,769.35				1,271

		193		47849.0		4.50%		1564.73		730.39		834.34		193,935.01

		194		47880.0		4.50%		1564.73		727.26		837.47		193,097.53

		195		47908.0		4.50%		1564.73		724.12		840.61		192,256.92

		196		47939.0		4.50%		1564.73		720.96		843.77		191,413.15

		197		47969.0		4.50%		1564.73		717.80		846.93		190,566.22

		198		48000.0		4.50%		1564.73		714.62		850.11		189,716.11

		199		48030.0		4.50%		1564.73		711.44		853.29		188,862.82

		200		48061.0		4.50%		1564.73		708.24		856.49		188,006.33

		201		48092.0		4.50%		1564.73		705.02		859.71		187,146.62

		202		48122.0		4.50%		1564.73		701.80		862.93		186,283.69

		203		48153.0		4.50%		1564.73		698.56		866.17		185,417.52

		204		48183.0		4.50%		1564.73		695.32		869.41		184,548.11

		205		48214.0		4.50%		1564.73		692.06		872.67		183,675.43

		206		48245.0		4.50%		1564.73		688.78		875.95		182,799.49

		207		48274.0		4.50%		1564.73		685.50		879.23		181,920.26

		208		48305.0		4.50%		1564.73		682.20		882.53		181,037.73

		209		48335.0		4.50%		1564.73		678.89		885.84		180,151.89

		210		48366.0		4.50%		1564.73		675.57		889.16		179,262.73

		211		48396.0		4.50%		1564.73		672.24		892.49		178,370.23

		212		48427.0		4.50%		1564.73		668.89		895.84		177,474.39

		213		48458.0		4.50%		1564.73		665.53		899.20		176,575.19

		214		48488.0		4.50%		1564.73		662.16		902.57		175,672.62

		215		48519.0		4.50%		1564.73		658.77		905.96		174,766.66

		216		48549.0		4.50%		1564.73		655.37		909.35		173,857.31

		217		48580.0		4.50%		1564.73		651.96		912.77		172,944.54

		218		48611.0		4.50%		1564.73		648.54		916.19		172,028.35

		219		48639.0		4.50%		1564.73		645.11		919.62		171,108.73

		220		48670.0		4.50%		1564.73		641.66		923.07		170,185.66

		221		48700.0		4.50%		1564.73		638.20		926.53		169,259.12

		222		48731.0		4.50%		1564.73		634.72		930.01		168,329.11

		223		48761.0		4.50%		1564.73		631.23		933.50		167,395.62

		224		48792.0		4.50%		1564.73		627.73		937.00		166,458.62

		225		48823.0		4.50%		1564.73		624.22		940.51		165,518.11

		226		48853.0		4.50%		1564.73		620.69		944.04		164,574.08

		227		48884.0		4.50%		1564.73		617.15		947.58		163,626.50

		228		48914.0		4.50%		1564.73		613.60		951.13		162,675.37

		229		48945.0		4.50%		1564.73		610.03		954.70		161,720.67

		230		48976.0		4.50%		1564.73		606.45		958.28		160,762.39

		231		49004.0		4.50%		1564.73		602.86		961.87		159,800.52

		232		49035.0		4.50%		1564.73		599.25		965.48		158,835.04

		233		49065.0		4.50%		1564.73		595.63		969.10		157,865.95

		234		49096.0		4.50%		1564.73		592.00		972.73		156,893.21

		235		49126.0		4.50%		1564.73		588.35		976.38		155,916.83

		236		49157.0		4.50%		1564.73		584.69		980.04		154,936.79

		237		49188.0		4.50%		1564.73		581.01		983.72		153,953.07

		238		49218.0		4.50%		1564.73		577.32		987.41		152,965.67

		239		49249.0		4.50%		1564.73		573.62		991.11		151,974.56

		240		49279.0		4.50%		1564.73		569.90		994.83		150,979.73

		241		49310.0		4.50%		1564.73		566.17		998.56		149,981.18

		242		49341.0		4.50%		1564.73		562.43		1002.30		148,978.88

		243		49369.0		4.50%		1564.73		558.67		1006.06		147,972.82

		244		49400.0		4.50%		1564.73		554.90		1009.83		146,962.99

		245		49430.0		4.50%		1564.73		551.11		1013.62		145,949.37

		246		49461.0		4.50%		1564.73		547.31		1017.42		144,931.95

		247		49491.0		4.50%		1564.73		543.49		1021.24		143,910.71

		248		49522.0		4.50%		1564.73		539.67		1025.06		142,885.65

		249		49553.0		4.50%		1564.73		535.82		1028.91		141,856.74

		250		49583.0		4.50%		1564.73		531.96		1032.77		140,823.97

		251		49614.0		4.50%		1564.73		528.09		1036.64		139,787.33

		252		49644.0		4.50%		1564.73		524.20		1040.53		138,746.80

		253		49675.0		4.50%		1564.73		520.30		1044.43		137,702.38

		254		49706.0		4.50%		1564.73		516.38		1048.35		136,654.03

		255		49735.0		4.50%		1564.73		512.45		1052.28		135,601.75

		256		49766.0		4.50%		1564.73		508.51		1056.22		134,545.53

		257		49796.0		4.50%		1564.73		504.55		1060.18		133,485.34

		258		49827.0		4.50%		1564.73		500.57		1064.16		132,421.18

		259		49857.0		4.50%		1564.73		496.58		1068.15		131,353.03

		260		49888.0		4.50%		1564.73		492.57		1072.16		130,280.88

		261		49919.0		4.50%		1564.73		488.55		1076.18		129,204.70

		262		49949.0		4.50%		1564.73		484.52		1080.21		128,124.49

		263		49980.0		4.50%		1564.73		480.47		1084.26		127,040.23

		264		50010.0		4.50%		1564.73		476.40		1088.33		125,951.90

		265		50041.0		4.50%		1564.73		472.32		1092.41		124,859.49

		266		50072.0		4.50%		1564.73		468.22		1096.51		123,762.98

		267		50100.0		4.50%		1564.73		464.11		1100.62		122,662.36

		268		50131.0		4.50%		1564.73		459.98		1104.75		121,557.61

		269		50161.0		4.50%		1564.73		455.84		1108.89		120,448.73

		270		50192.0		4.50%		1564.73		451.68		1113.05		119,335.68

		271		50222.0		4.50%		1564.73		447.51		1117.22		118,218.46

		272		50253.0		4.50%		1564.73		443.32		1121.41		117,097.05

		273		50284.0		4.50%		1564.73		439.11		1125.62		115,971.43

		274		50314.0		4.50%		1564.73		434.89		1129.84		114,841.59

		275		50345.0		4.50%		1564.73		430.66		1134.07		113,707.52

		276		50375.0		4.50%		1564.73		426.40		1138.33		112,569.19

		277		50406.0		4.50%		1564.73		422.13		1142.60		111,426.60

		278		50437.0		4.50%		1564.73		417.85		1146.88		110,279.72

		279		50465.0		4.50%		1564.73		413.55		1151.18		109,128.54

		280		50496.0		4.50%		1564.73		409.23		1155.50		107,973.04

		281		50526.0		4.50%		1564.73		404.90		1159.83		106,813.21

		282		50557.0		4.50%		1564.73		400.55		1164.18		105,649.03

		283		50587.0		4.50%		1564.73		396.18		1168.55		104,480.48

		284		50618.0		4.50%		1564.73		391.80		1172.93		103,307.55

		285		50649.0		4.50%		1564.73		387.40		1177.33		102,130.23

		286		50679.0		4.50%		1564.73		382.99		1181.74		100,948.48

		287		50710.0		4.50%		1564.73		378.56		1186.17		99,762.31

		288		50740.0		4.50%		1564.73		374.11		1190.62		98,571.69

		289		50771.0		4.50%		1564.73		369.64		1195.09		97,376.60

		290		50802.0		4.50%		1564.73		365.16		1199.57		96,177.04

		291		50830.0		4.50%		1564.73		360.66		1204.07		94,972.97

		292		50861.0		4.50%		1564.73		356.15		1208.58		93,764.39

		293		50891.0		4.50%		1564.73		351.62		1213.11		92,551.28

		294		50922.0		4.50%		1564.73		347.07		1217.66		91,333.61

		295		50952.0		4.50%		1564.73		342.50		1222.23		90,111.38

		296		50983.0		4.50%		1564.73		337.92		1226.81		88,884.57

		297		51014.0		4.50%		1564.73		333.32		1231.41		87,653.16

		298		51044.0		4.50%		1564.73		328.70		1236.03		86,417.13

		299		51075.0		4.50%		1564.73		324.06		1240.67		85,176.46

		300		51105.0		4.50%		1564.73		319.41		1245.32		83,931.14

		301		51136.0		4.50%		1564.73		314.74		1249.99		82,681.16

		302		51167.0		4.50%		1564.73		310.05		1254.68		81,426.48

		303		51196.0		4.50%		1564.73		305.35		1259.38		80,167.10

		304		51227.0		4.50%		1564.73		300.63		1264.10		78,903.00

		305		51257.0		4.50%		1564.73		295.89		1268.84		77,634.15

		306		51288.0		4.50%		1564.73		291.13		1273.60		76,360.55

		307		51318.0		4.50%		1564.73		286.35		1278.38		75,082.17

		308		51349.0		4.50%		1564.73		281.56		1283.17		73,799.00

		309		51380.0		4.50%		1564.73		276.75		1287.98		72,511.02

		310		51410.0		4.50%		1564.73		271.92		1292.81		71,218.20

		311		51441.0		4.50%		1564.73		267.07		1297.66		69,920.54

		312		51471.0		4.50%		1564.73		262.20		1302.53		68,618.01

		313		51502.0		4.50%		1564.73		257.32		1307.41		67,310.60

		314		51533.0		4.50%		1564.73		252.41		1312.32		65,998.29

		315		51561.0		4.50%		1564.73		247.49		1317.24		64,681.05

		316		51592.0		4.50%		1564.73		242.55		1322.18		63,358.87

		317		51622.0		4.50%		1564.73		237.60		1327.13		62,031.74

		318		51653.0		4.50%		1564.73		232.62		1332.11		60,699.63

		319		51683.0		4.50%		1564.73		227.62		1337.11		59,362.52

		320		51714.0		4.50%		1564.73		222.61		1342.12		58,020.40

		321		51745.0		4.50%		1564.73		217.58		1347.15		56,673.25

		322		51775.0		4.50%		1564.73		212.52		1352.21		55,321.04

		323		51806.0		4.50%		1564.73		207.45		1357.28		53,963.77

		324		51836.0		4.50%		1564.73		202.36		1362.37		52,601.40

		325		51867.0		4.50%		1564.73		197.26		1367.47		51,233.93

		326		51898.0		4.50%		1564.73		192.13		1372.60		49,861.32

		327		51926.0		4.50%		1564.73		186.98		1377.75		48,483.57

		328		51957.0		4.50%		1564.73		181.81		1382.92		47,100.66

		329		51987.0		4.50%		1564.73		176.63		1388.10		45,712.56

		330		52018.0		4.50%		1564.73		171.42		1393.31		44,319.25

		331		52048.0		4.50%		1564.73		166.20		1398.53		42,920.72

		332		52079.0		4.50%		1564.73		160.95		1403.78		41,516.94

		333		52110.0		4.50%		1564.73		155.69		1409.04		40,107.90

		334		52140.0		4.50%		1564.73		150.40		1414.33		38,693.57

		335		52171.0		4.50%		1564.73		145.10		1419.63		37,273.94

		336		52201.0		4.50%		1564.73		139.78		1424.95		35,848.99

		337		52232.0		4.50%		1564.73		134.43		1430.30		34,418.69

		338		52263.0		4.50%		1564.73		129.07		1435.66		32,983.03

		339		52291.0		4.50%		1564.73		123.69		1441.04		31,541.99

		340		52322.0		4.50%		1564.73		118.28		1446.45		30,095.54

		341		52352.0		4.50%		1564.73		112.86		1451.87		28,643.67

		342		52383.0		4.50%		1564.73		107.41		1457.32		27,186.35

		343		52413.0		4.50%		1564.73		101.95		1462.78		25,723.57

		344		52444.0		4.50%		1564.73		96.46		1468.27		24,255.31

		345		52475.0		4.50%		1564.73		90.96		1473.77		22,781.53

		346		52505.0		4.50%		1564.73		85.43		1479.30		21,302.24

		347		52536.0		4.50%		1564.73		79.88		1484.85		19,817.39

		348		52566.0		4.50%		1564.73		74.32		1490.41		18,326.97

		349		52597.0		4.50%		1564.73		68.73		1496.00		16,830.97

		350		52628.0		4.50%		1564.73		63.12		1501.61		15,329.36

		351		52657.0		4.50%		1564.73		57.49		1507.24		13,822.11

		352		52688.0		4.50%		1564.73		51.83		1512.90		12,309.21

		353		52718.0		4.50%		1564.73		46.16		1518.57		10,790.64

		354		52749.0		4.50%		1564.73		40.46		1524.27		9,266.38

		355		52779.0		4.50%		1564.73		34.75		1529.98		7,736.40

		356		52810.0		4.50%		1564.73		29.01		1535.72		6,200.68

		357		52841.0		4.50%		1564.73		23.25		1541.48		4,659.20

		358		52871.0		4.50%		1564.73		17.47		1547.26		3,111.94

		359		52902.0		4.50%		1564.73		11.67		1553.06		1,558.88

		360		52932.0		4.50%		1564.73		5.85		1558.88		0.00

								563303		254486		308817

												0

												 







Cash Layout without PV

		Montage Builders Financial Analysis						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30

		Total Value of Home/Total Value of Home with DSIRE exemption						295,921		285,772

		Down payment						(13,160)

		Principal						(282,761)		(4,562)		(4,771)		(4,990)		(5,220)		(5,459)		(5,710)		(5,972)		(6,247)		(6,534)		(6,834)		(7,148)		(7,476)		(7,820)		(8,179)		(8,555)		(8,948)		(9,359)		(9,789)		(10,238)		(10,709)		(11,201)		(11,715)		(12,254)		(12,816)		(13,405)		(14,021)		(14,665)		(15,339)		(16,044)		(16,781)

		Interest						(233,014)		(12,631)		(12,421)		(12,202)		(11,973)		(11,733)		(11,482)		(11,220)		(10,946)		(10,659)		(10,358)		(10,045)		(9,716)		(9,373)		(9,013)		(8,638)		(8,245)		(7,834)		(7,404)		(6,954)		(6,484)		(5,992)		(5,477)		(4,939)		(4,376)		(3,787)		(3,171)		(2,527)		(1,854)		(1,149)		(412)

		Tax benefit of interest						30%		3,726		3,664		3,600		3,532		3,461		3,387		3,310		3,229		3,144		3,056		2,963		2,866		2,765		2,659		2,548		2,432		2,311		2,184		2,051		1,913		1,768		1,616		1,457		1,291		1,117		936		746		547		339		121

		2014 City and School Taxes						2.0%		(7,571)		(7,723)		(7,877)		(8,035)		(8,195)		(8,359)		(8,526)		(8,697)		(8,871)		(9,048)		(9,229)		(9,414)		(9,602)		(9,794)		(9,990)		(10,633)		(10,846)		(11,063)		(11,284)		(11,510)		(11,740)		(11,974)		(12,214)		(12,458)		(12,707)		(12,962)		(13,221)		(13,485)		(13,755)		(14,030)

		LEED Tax SYR excemption								7,571		7,723		7,877		8,035		8,195		8,359		8,526		8,697		8,871		9,048		9,229		7,060		4,801		2,449				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		County Tax						2.0%		(3,410.0)		(3,478)		(3,548)		(3,619)		(3,691)		(3,765)		(3,840)		(3,917)		(3,995)		(4,075)		(4,157)		(4,240)		(4,325)		(4,411)		(4,499)		(4,789)		(4,885)		(4,982)		(5,082)		(5,184)		(5,287)		(5,393)		(5,501)		(5,611)		(5,723)		(5,838)		(5,955)		(6,074)		(6,195)		(6,319)

		County Water Tax						2.0%		(12)		(12)		(13)		(13)		(13)		(13)		(14)		(14)		(14)		(14)		(15)		(15)		(15)		(16)		(16)		(16)		(17)		(17)		(17)		(18)		(18)		(18)		(19)		(19)		(19)		(20)		(20)

		Tax benefit of RE Taxes								1,006		1,026		1,047		1,068		1,089		1,111		1,133		1,156		1,179		1,202		1,226		1,945		2,692		3,468		4,274		4,549		4,640		4,733		4,828		4,925		5,023		5,123		5,226		5,330		5,437		5,546		5,657		5,770		5,885		6,003



		Utility costs						6.0%		(1,273)		(1,349)		(1,430)		(1,516)		(1,607)		(1,704)		(1,806)		(1,914)		(2,029)		(2,151)		(2,280)		(2,417)		(2,562)		(2,715)		(2,878)		(3,051)		(3,234)		(3,428)		(3,634)		(3,852)		(4,083)		(4,328)		(4,587)		(4,863)		(5,154)		(5,464)		(5,791)		(6,139)		(6,507)		(6,898)

		Mortage Insurance						0.0%		$   (1,645.00)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)

		Home Owner Insurance Insurance						2.5%		$   (427.00)		(438)		(449)		(460)		(471)		(483)		(495)		(508)		(520)		(533)		(547)		(560)		(574)		(589)		(603)		(618)		(634)		(650)		(666)		(683)		(700)		(717)		(735)		(753)		(772)		(792)		(811)		(832)		(853)		(874)

		Cash Outflow After Taxes						$   (13,160.00)		$   (19,227.55)		$   (19,424.75)		$   (19,630.60)		$   (19,845.54)		$   (20,070.03)		$   (20,304.53)		$   (20,549.56)		$   (20,805.65)		$   (21,073.35)		$   (21,353.26)		$   (21,646.00)		$   (23,611.42)		$   (25,657.38)		$   (27,786.61)		$   (30,001.92)		$   (30,963.37)		$   (31,500.92)		$   (32,059.76)		$   (32,640.91)		$   (33,245.44)		$   (33,874.46)		$   (34,529.15)		$   (35,210.76)		$   (35,920.59)		$   (36,660.03)		$   (37,430.54)		$   (38,233.62)		$   (39,050.23)		$   (39,923.02)		$   (40,833.48)

		Cash Outflow Before Taxes		NPV		8%		(266,667)		$   (23,959.62)		$   (24,115.12)		$   (24,276.84)		$   (24,445.08)		$   (24,620.18)		$   (24,802.47)		$   (24,992.33)		$   (25,190.13)		$   (25,396.29)		$   (25,611.22)		$   (25,835.39)		$   (28,422.74)		$   (31,114.44)		$   (33,913.85)		$   (36,824.44)		$   (37,945.05)		$   (38,452.33)		$   (38,977.15)		$   (39,520.31)		$   (40,082.63)		$   (40,665.01)		$   (41,268.37)		$   (41,893.68)		$   (42,541.97)		$   (43,214.33)		$   (43,911.90)		$   (44,635.89)		$   (45,366.88)		$   (46,147.18)		$   (46,957.93)

		Mortage Payment						515,775		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50		17,192.50

		Remaining Payments								$   843,836.89		$   824,412.14		$   804,781.54		$   784,936.00		$   764,865.97		$   744,561.44		$   724,011.88		$   703,206.24		$   682,132.88		$   660,779.62		$   639,133.62		$   615,522.20		$   589,864.81		$   562,078.20		$   532,076.28		$   501,112.91		$   469,611.99		$   437,552.23		$   404,911.32		$   371,665.88		$   337,791.42		$   303,262.28		$   268,051.52		$   232,130.93		$   195,470.89		$   158,040.36		$   119,806.73		$   80,756.50		$   40,833.48		$   (0.00)

		One time Cash Payment Incentive								$   4,149.00

		Monthly Household debt						2.5%		$   (329.00)		(337)		(346)		(354)		(363)		(372)		(382)		(391)		(401)		(411)		(421)		(432)		(442)		(454)		(465)		(476)		(488)		(501)		(513)		(526)		(539)		(553)		(566)		(581)		(595)		(610)		(625)		(641)		(657)		(673)

		Affordable Cash Outflow		38% of MFI				2.5%		$   25,004.00		25,629		26,270		26,927		27,600		28,290		28,997		29,722		30,465		31,227		32,007		32,807		33,628		34,468		35,330		36,213		37,119		38,047		38,998		39,973		40,972		41,996		43,046		44,122		45,225		46,356		47,515		48,703		49,920		51,168

		Dollars below afforable Cost Savings								$   4,864.38		$   1,176.76		$   1,647.34		$   2,127.20		$   2,616.41		$   3,115.03		$   3,623.11		$   4,140.69		$   4,667.80		$   5,204.47		$   5,750.69		$   3,953.00		$   2,070.69		$   100.91		$   (1,959.32)		$   (2,208.29)		$   (1,822.15)		$   (1,431.22)		$   (1,035.73)		$   (635.94)		$   (232.15)		$   175.31		$   586.10		$   999.80		$   1,415.98		$   1,834.17		$   2,253.84		$   2,695.08		$   3,116.33		$   3,537.17



										$   1,044.38

		Total P & I						515,775		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193		17,193



		Total Yearly Payment						$   28,768.81		Average Payment for 30 years

																				1,036

		Total Monthly Payment						$   2,397.40		 Based on average total yearly Payment



		Total of 360 Payments						$   515,775.07



		Total Cash Outflow						$   863,064.43		Including all elements



		Type of Payment		Total		Yearly		Monthly												Maximum Allowable Construction Cost		65,800		25,004		750,120		30 year period

		Total Interest Paid		$   233,014.05		$   7,767.14		$   647.26						(17,193)								MFI		38% of MFI		843,837

														(1,432.71)												(93,717)

		Total City and School Taxes Paid		$   208,371.12		$   6,945.70		$   578.81						Yearly		Monthly

												Utility Cost 		$   1,568.00		$   130.67

		Total Utility Cost		$   100,641.07		$   3,354.70		$   279.56				Utlities with PV		$   900.00		$   75.00

												Utility Cost for Solar DHW		$   1,273.00		$   106.08

		Total Insurance Cost 		$   18,746.45		$   624.88		$   52.07				Utlities with PV and Solar DHW		$   206.00		$   17.17





		Principle layout						$   (282,761.01)		4,562		4,771.13		4,990.32		5,219.57		5,459.36		5,710.16		5,972.49		6,246.86		6,533.84		6,834.00		7,147.96		7,476.33		7,819.79		8,179.03		8,554.78		8,947.78		9,358.84		9,788.79		10,238.48		10,708.83		11,200.80		11,715.36		12,253.56		12,816.49		13,405.27		14,021.11		14,665.24		15,338.96		16,043.63		16,780.67

		Monthly Household debt				2.5%				329		337		346		354		363		372		382		391		401		411		421		432		442		454		465		476		488		501		513		526		539		553		566		581		595		610		625		641		657		673
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Cash Layout with PV

		Montage Builders Financial Analysis						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30

		Total Value of Home/Total Value of Home with DSIRE exemption						321,976.91		289,728

		Down payment						(13,160)

		Principal						(308,817)		$   (4,981.92)		(5,211)		(5,450)		(5,701)		(5,962)		(6,236)		(6,523)		(6,822)		(7,136)		(7,464)		(7,807)		(8,165)		(8,540)		(8,933)		(9,343)		(9,772)		(10,221)		(10,691)		(11,182)		(11,696)		(12,233)		(12,795)		(13,383)		(13,998)		(14,641)		(15,313)		(16,017)		(16,752)		(17,522)		(18,327)

		Interest						(254,486)		$   (13,794.84)		(13,566)		(13,327)		(13,076)		(12,814)		(12,540)		(12,254)		(11,954)		(11,641)		(11,313)		(10,970)		(10,611)		(10,236)		(9,844)		(9,434)		(9,004)		(8,556)		(8,086)		(7,595)		(7,081)		(6,544)		(5,982)		(5,394)		(4,779)		(4,136)		(3,464)		(2,760)		(2,024)		(1,255)		(450)

		Tax benefit of interest						30%		$   4,069.48		4,002		3,931		3,857		3,780		3,699		3,615		3,527		3,434		3,337		3,236		3,130		3,020		2,904		2,783		2,656		2,524		2,385		2,240		2,089		1,930		1,765		1,591		1,410		1,220		1,022		814		597		370		133

		2014 City and School Taxes						2.0%		$   (7,676.02)		(7,830)		(7,986)		(8,146)		(8,309)		(8,475)		(8,644)		(8,817)		(8,994)		(9,174)		(9,357)		(9,544)		(9,735)		(9,930)		(10,128)		(11,421)		(11,649)		(11,882)		(12,120)		(12,362)		(12,610)		(12,862)		(13,119)		(13,382)		(13,649)		(13,922)		(14,201)		(14,485)		(14,774)		(15,070)

		LEED Tax SYR excemption								$   7,676.02		7,830		7,986		8,146		8,309		8,475		8,644		8,817		8,994		9,174		9,357		7,158		4,868		2,482

		County Tax						2.0%		$   (3,457.21)		(3,526)		(3,597)		(3,669)		(3,742)		(3,817)		(3,893)		(3,971)		(4,051)		(4,132)		(4,214)		(4,299)		(4,385)		(4,472)		(4,562)		(5,144)		(5,247)		(5,352)		(5,459)		(5,568)		(5,679)		(5,793)		(5,909)		(6,027)		(6,148)		(6,271)		(6,396)		(6,524)		(6,654)		(6,787)

		County Water Tax						2.0%		$   (12.28)		(13)		(13)		(13)		(13)		(14)		(14)		(14)		(14)		(15)		(15)		(15)		(16)		(16)		(16)		(18)		(18)		(19)		(19)		(19)		(20)		(20)		(21)		(21)		(22)		(22)		(22)

		Tax benefit of RE Taxes								$   1,019.88		$   1,040.27		$   1,061.08		$   1,082.30		$   1,103.95		$   1,126.03		$   1,148.55		$   1,171.52		$   1,194.95		$   1,218.85		$   1,243.22		$   1,971.97		$   2,729.37		$   3,516.28		$   4,333.57		$   4,886.68		$   4,984.41		$   5,084.10		$   5,185.78		$   5,289.49		$   5,395.28		$   5,503.19		$   5,613.25		$   5,725.52		$   5,840.03		$   5,956.83		$   6,075.97		$   6,197.49		$   6,321.44		$   6,447.86



		Utility costs (Economy+Energy)						6.0%		$   (30.00)		(32)		(34)		(36)		(38)		(40)		(43)		(45)		(48)		(51)		(54)		(57)		(60)		(64)		(68)		(72)		(76)		(81)		(86)		(91)		(96)		(102)		(108)		(115)		(121)		(129)		(136)		(145)		(153)		(163)

		Mortage Insurance						0.0%		$   (1,645.00)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)		(1,645)

		Home Owner Insurance 						2.5%		$   (427.28)		(438)		(449)		(460)		(472)		(483)		(496)		(508)		(521)		(534)		(547)		(561)		(575)		(589)		(604)		(619)		(634)		(650)		(666)		(683)		(700)		(718)		(736)		(754)		(773)		(792)		(812)		(832)		(853)		(874)

		Cash Outflow After Taxes						$   (13,160.00)		$   (19,259.18)		$   (19,388.17)		$   (19,521.61)		$   (19,659.69)		$   (19,802.59)		$   (19,950.48)		$   (20,103.59)		$   (20,262.10)		$   (20,426.24)		$   (20,596.24)		$   (20,772.32)		$   (22,636.89)		$   (24,575.35)		$   (26,589.96)		$   (28,683.09)		$   (30,152.50)		$   (30,538.64)		$   (30,936.20)		$   (31,345.56)		$   (31,767.14)		$   (32,201.38)		$   (32,648.71)		$   (33,109.61)		$   (33,584.56)		$   (34,074.07)		$   (34,578.65)		$   (35,098.86)		$   (35,612.44)		$   (36,165.18)		$   (36,735.31)

		Cash Outflow Before Taxes		NPV		8%		(328,608)		$   (24,348.53)		$   (24,430.40)		$   (24,514.04)		$   (24,599.48)		$   (24,686.76)		$   (24,775.93)		$   (24,867.04)		$   (24,960.13)		$   (25,055.24)		$   (25,152.42)		$   (25,251.73)		$   (27,739.26)		$   (30,324.45)		$   (33,010.23)		$   (35,799.59)		$   (37,695.48)		$   (38,046.93)		$   (38,405.65)		$   (38,771.81)		$   (39,145.57)		$   (39,527.09)		$   (39,916.55)		$   (40,314.11)		$   (40,719.96)		$   (41,134.28)		$   (41,557.25)		$   (41,989.07)		$   (42,407.11)		$   (42,856.77)		$   (43,315.87)

		Mortage Payment						563,303		$   18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76		18,776.76

		Remaining Payments								$   801,517.16		$   782,128.99		$   762,607.38		$   742,947.68		$   723,145.10		$   703,194.61		$   683,091.03		$   662,828.92		$   642,402.68		$   621,806.45		$   601,034.13		$   578,397.23		$   553,821.89		$   527,231.93		$   498,548.84		$   468,396.34		$   437,857.70		$   406,921.50		$   375,575.94		$   343,808.79		$   311,607.41		$   278,958.70		$   245,849.09		$   212,264.52		$   178,190.46		$   143,611.80		$   108,512.94		$   72,900.50		$   36,735.31		$   (0.00)

		One time cash payment (incentive)								$   14,049.00

		Monthly Household debt						2.5%		$   (329.00)		(337)		(346)		(354)		(363)		(372)		(382)		(391)		(401)		(411)		(421)		(432)		(442)		(454)		(465)		(476)		(488)		(501)		(513)		(526)		(539)		(553)		(566)		(581)		(595)		(610)		(625)		(641)		(657)		(673)

		Affordable Cash Outflow		38% of MFI				2.5%		$   25,004.00		25,629		26,270		26,927		27,600		28,290		28,997		29,722		30,465		31,227		32,007		32,807		33,628		34,468		35,330		36,213		37,119		38,047		38,998		39,973		40,972		41,996		43,046		44,122		45,225		46,356		47,515		48,703		49,920		51,168

		Dollars below afforable Cost Savings								$   14,375.47		$   861.47		$   1,410.13		$   1,972.80		$   2,549.82		$   3,141.56		$   3,748.40		$   4,370.70		$   5,008.86		$   5,663.27		$   6,334.36		$   4,636.48		$   2,860.68		$   1,004.53		$   (934.46)		$   (1,958.73)		$   (1,416.75)		$   (859.72)		$   (287.23)		$   301.12		$   905.77		$   1,527.13		$   2,165.66		$   2,821.81		$   3,496.03		$   4,188.82		$   4,900.65		$   5,654.85		$   6,406.75		$   7,179.24



		Total P & I						563,303		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777		18,777



		Total Yearly Payment						$   27,359.21		Average Payment for 30 years																																(9,325)		(5,457)

																				1,326																		3,068						10,781

		Total Monthly Payment						$   2,279.93		 Based on average total yearly Payment								$   563,302.78

																		$   750,120.00				333,060

		Total of 360 Payments						$   563,302.78										$   186,817.22



		Total Cash Outflow						$   820,776.33

																						68,500

		Type of Payment		Total		Yearly		Monthly				Total allowable 		1,097,743						Maximum Allowable Construction Cost		65,800		25,004		750,120		30 year period

		Total Interest Paid		$   254,485.86		$   8,482.86		$   706.91														MFI		38% of MFI		1,097,743

																										(347,623)

		Total City and School Taxes Paid		$   222,337.35		$   7,411.24		$   617.60						Yearly		Monthly

												Utility Cost 		$   1,257.00		$   104.75

		Total Utility Cost		$   2,371.75		$   79.06		$   6.59				Utlities with PV		$   110.00		$   9.17

												Utility Cost for Solar DHW		$   1,147.00		$   95.58

		Total Insurance Cost 		$   18,758.75		$   625.29		$   52.11				Utlities with PV and Solar DHW		$   30.00		$   2.50



		Principle layout						$   (308,816.91)		4,982		5,210.79		5,450.17		5,700.55		5,962.43		6,236.34		6,522.84		6,822.50		7,135.92		7,463.74		7,806.63		8,165.26		8,540.37		8,932.72		9,343.08		9,772.30		10,221.24		10,690.80		11,181.94		11,695.63		12,232.93		12,794.91		13,382.70		13,997.50		14,640.55		15,313.13		16,016.61		16,752.41		17,522.02		18,326.97

										(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)		(1)
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Cash Outflow

With PV	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	-13160	-19259.176361408983	-19388.166848734218	-19521.61391357411	-19659.692799798413	-19802.586244919214	-19950.484816152333	-20103.587261954657	-20262.100879761685	-20426.241900684101	-20596.235891957982	-20772.318177981073	-22636.894069799608	-24575.346350555414	-26589.960933284394	-28683.089205373188	-30152.495537110848	-30538.643254169019	-30936.199215964505	-31345.561695331089	-31767.144850360775	-32201.379413664865	-32648.713412988262	-33109.612924641828	-33584.562861287581	-34074.067795684023	-34578.652822076183	-35098.864456994481	-35612.443229008932	-36165.181506142122	-36735.314982327429	Without PV	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	-13160	-19227.547980090378	-19424.745971954067	-19630.600088600841	-19845.541767542902	-20070.025491446588	-20304.530065267892	-20549.559965689485	-20805.646767009552	-21073.350647873569	-21353.261983494696	-21646.003028278086	-23611.421534184206	-25657.384783267364	-27786.612777342056	-30001.918234741031	-30963.369348264587	-31500.917968057722	-32059.762357642125	-32640.914187954739	-33245.438409276801	-33874.456204546193	-34529.148110669426	-35210.757317530966	-35920.593154963237	-36660.034778538611	-37430.535065678094	-38233.624734242512	-39050.234808118039	-39923.015135836155	-40833.480567281753	Montly Payment $



Mortgage Settlment Layout

With PV	801517.15725228225	782128.990403548	762607.37648997386	742947.68369017541	723145.09744525619	703194.61262910382	683091.02536714915	662828.92448738741	642402.68258670333	621806.44669474533	601034.12851676426	578397.23444696469	553821.88809640927	527231.9271631249	498548.8379577517	468396.34242064087	43785	7.69916647184	406921.49995050731	375575.93825517624	343808.79340481549	311607.41399115062	278958.70057816233	245849.08765352052	212264.52479223293	178190.45699654892	143611.80417447275	108512.93971747826	72900.496488469333	36735.314982327211	-2.1827872842550278E-10	Without PV	843836.88525529334	824412.13928333926	804781.53919473838	784935.99742719543	764865.97193574882	744561.44187048089	724011.88190479146	703206.23513778194	682132.88448990835	660779.62250641361	639133.61947813549	615522.19794395124	589864.81316068384	562078.20038334175	532076.28214860067	501112.91280033608	469611.99483227835	437552.23247463623	404911.31828668149	371665.87987740466	337791.42367285845	303262.27556218905	268051.51824465807	232130.92508969485	195470.89031115622	158040.35524547813	119806.73051123563	80756.495703117587	40833.480567281433	-3.2014213502407074E-10	Years

Payment Remaining

Remaining Payments Gradient

With PV	801517.15725228225	782128.990403548	762607.37648997386	742947.68369017541	723145.09744525619	703194.61262910382	683091.02536714915	662828.92448738741	642402.68258670333	621806.44669474533	601034.12851676426	578397.23444696469	553821.88809640927	527231.9271631249	498548.8379577517	468396.34242064087	437857.69916647184	406921.49995050731	375575.93825517624	343808.79340481549	311607.41399115062	278958.70057816233	245849.08765352052	212264.52479223293	178190.45699654892	143611.80417447275	108512.93971747826	72900.496488469333	36735.314982327211	-2.1827872842550278E-10	Without PV	843836.88525529334	824412.13928333926	804781.53919473838	784935.99742719543	764865.97193574882	744561.44187048089	724011.88190479146	703206.23513778194	682132.88448990835	660779.62250641361	639133.61947813549	615522.19794395124	589864.81316068384	562078.20038334175	532076.28214860067	501112.91280033608	469611.99483227835	437552.23247463623	404911.31828668149	371665.87987740466	337791.42367285845	303262.27556218905	268051.51824465807	232130.92508969485	195470.89031115622	158040.35524547813	119806.73051123563	80756.495703117587	40833.480567281433	-3.2014213502407074E-10	Years





Cash Principle Layout

With PV	-308816.91389999999	4981.9168834711763	5210.7852734646067	5450.1678372516599	5700.5475941368559	5962.4297532470637	6236.3427329280466	6522.8392269719179	6822.4973198269126	7135.9216530396607	7463.744645283663	7806.6277684356373	8165.2628822745855	8540.3736304967078	8932.7169008630008	9343.0843524257743	9772.3040129156943	10221.2419495125	10690.804016370648	11181.937682425954	11695.63394317139	12232.929320259476	12794.907952966108	13382.70378573583	13997.502856222583	14640.545688442617	15313.129795868443	16016.612299514492	16752.412666297158	17522.015573194618	18326.973902985064	Without PV	-282761.01390000008	4561.5761499125501	4771.1341601488648	4990.3192287112888	5219.5736209749775	5459.3599199090495	5710.1619594632839	5972.4858008344645	6246.8607535822121	6533.8404436547125	6834.0039304793445	7147.9568753722733	7476.3327636245622	7819.7941827307095	8179.0341593387857	8554.7775576198219	8947.7825418780485	9358.842106353175	9788.7856753015531	10238.480776584742	10708.834792142496	11200.796788882111	11715.359433678565	12253.56099634939	12816.487444645883	13405.27463548784	14021.110606863218	14665.237975017284	15338.956441768201	16043.625417008272	16780.666761682332	Principle amount

Cost comparison to Home Ownership Affordability Criteria

Net Zero Home	14375.468987180247	861.47215180119611	1410.1343447145623	1972.8002006111979	2549.8228820288814	3141.56428	17161347	3748.3952292940403	4370.695702275907	5008.8550415026502	5663.2721710506521	6334.3558226665	4636.48251089104	2860.6818382186084	1004.5301013539306	-934.46200465777133	-1958.7275719007052	-1416.7531662043084	-859.72208353166411	-287.23379994832646	301.12234135909466	905.76736405895667	1527.1328968086043	2165.6614155382094	2821.80648986906	3496.033033643615	4188.8175595353769	4900.6484376985818	5654.8545107093078	6406.7485179706146	7179.2369101518861	Net Zero Ready Home	4864.377901395299	1176.7555040662469	1647.336458790614	2127.1972956094701	2616.4069708197012	3115.0261029353128	3623.1061549565266	4140.6885595267504	4667.8037833472254	5204.4703269961974	5750.6936560632012	3953.0014562304523	2070.6946787114812	100.90836104473647	-1959.3158582615963	-2208.2943985546121	-1822.1513153690657	-1431.2175433687173	-1035.7268418591907	-635.94126078492036	-232.15321949575423	175.31227973308955	586.09529508233129	999.79843661746668	1415.9841963742278	1834.1721071388038	2253.8357193558682	2695.081273319679	3116.3303623471165	3537.1749836925528	Cost Savings

Decline in LEED tax Excemption



Uility Cost Savings

		Montage Builders Financial Analysis												Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30



		Utility Payback period analysis

														Inflation %

		Cost of PV														$   12,200.00		(With Rebates)

		Utility Cost Without PV												2.5%		$   1,273.00		1,305		1,337		1,371		1,405		1,440		1,476		1,513		1,551		1,590		1,630		1,670		1,712		1,755		1,799		1,844		1,890		1,937		1,985		2,035		2,086		2,138		2,192		2,246		2,303		2,360		2,419		2,480		2,542		2,605

														6.0%		$   1,273.00		1,349		1,430		1,516		1,607		1,704		1,806		1,914		2,029		2,151		2,280		2,417		2,562		2,715		2,878		3,051		3,234		3,428		3,634		3,852		4,083		4,328		4,587		4,863		5,154		5,464		5,791		6,139		6,507		6,898

														9.5%		$   1,273.00		1,394		1,526		1,671		1,830		2,004		2,194		2,403		2,631		2,881		3,155		3,454		3,783		4,142		4,536		4,966		5,438		5,955		6,521		7,140		7,818		8,561		9,374		10,265		11,240		12,308		13,477		14,757		16,159		17,694

																																																				12,200

		Utility Cost With PV				0% energy inflation + 2.5% Economy Inflation 								2.5%		$   206.00		211		216		222		227		233		239		245		251		257		264		270		277		284		291		298		306		313		321		329		338		346		355		364		373		382		391		401		411		422

		Cost Savings														$   1,067.00		$   1,093.67		$   1,121.02		$   1,149.04		$   1,177.77		$   1,207.21		$   1,237.39		$   1,268.33		$   1,300.04		$   1,332.54		$   1,365.85		$   1,400.00		$   1,435.00		$   1,470.87		$   1,507.64		$   1,545.33		$   1,583.97		$   1,623.57		$   1,664.16		$   1,705.76		$   1,748.40		$   1,792.11		$   1,836.92		$   1,882.84		$   1,929.91		$   1,978.16		$   2,027.61		$   2,078.30		$   2,130.26		$   2,183.52

		Total Energy Cost Savings														$   46,844.18																																						$   27,256.15

		Payback Period				11		Years		$   13,319.86

		ROI								123%		20 Year Period

										284%		30 Year Period



		Utility Cost With PV				3.5% energy inflation + 2.5% Economy Inflation 								6.0%		$   206.00		218		231		245		260		276		292		310		328		348		369		391		415		439		466		494		523		555		588		623		661		700		742		787		834		884		937		993		1,053		1,116

		Cost Savings														$   1,067.00		$   1,131.02		$   1,198.88		$   1,270.81		$   1,347.06		$   1,427.89		$   1,513.56		$   1,604.37		$   1,700.64		$   1,802.67		$   1,910.83		$   2,025.48		$   2,147.01		$   2,275.83		$   2,412.38		$   2,557.13		$   2,710.56		$   2,873.19		$   3,045.58		$   3,228.31		$   3,422.01		$   3,627.33		$   3,844.97		$   4,075.67		$   4,320.21		$   4,579.43		$   4,854.19		$   5,145.44		$   5,454.17		$   5,781.42

		Total Energy Cost Savings														$   84,355.08																																						$   39,250.23

		Payback Period				9		Years		$   12,261.23

		ROI								222%		20 Year Period

										591%		30 Year Period



		Utility Cost With PV				7% energy inflation + 2.5% Economy Inflation 								9.5%		$   206.00		226		247		270		296		324		355		389		426		466		511		559		612		670		734		804		880		964		1,055		1,155		1,265		1,385		1,517		1,661		1,819		1,992		2,181		2,388		2,615		2,863

		Cost Savings														$   1,067.00		$   1,168.37		$   1,279.36		$   1,400.90		$   1,533.98		$   1,679.71		$   1,839.29		$   2,014.02		$   2,205.35		$   2,414.86		$   2,644.27		$   2,895.47		$   3,170.54		$   3,471.75		$   3,801.56		$   4,162.71		$   4,558.17		$   4,991.19		$   5,465.36		$   5,984.57		$   6,553.10		$   7,175.64		$   7,857.33		$   8,603.78		$   9,421.14		$   10,316.14		$   11,296.18		$   12,369.31		$   13,544.40		$   14,831.12

		Total Energy Cost Savings														$   159,716.56																																						$   57,748.42

		Payback Period				8.5		Years		$   11,982.62

		ROI								373%		20 Year Period

										1209%		30 Year Period



Inflated Energy Cost  Savings Comparission 

2.5% Inflated Cost Savings	1067	1093.6749999999997	1121.0168749999996	1149.0422968749995	1177.7683542968743	1207.2125631542958	1237.3928772331533	1268.3276991639818	1300.0358916430814	1332.5367889341583	1365.8502086575122	1399.9964638739498	1434.9963754707987	1470.8712848575685	1507.6430669790077	1545.3341436534827	1583.9674972448197	1623.5666846759398	1664.1558517928381	1705.7597480876591	1748.4037417898503	1792.1138353345964	1836.916681217961	1882.8395982484099	1929.9105882046199	1978.1583529097352	2027.6123117324787	2078.3026195257903	2130.2601850139349	2183.516689639283	6% Inflated Cost Savings	1067	1131.02	1198.8812	1270.8140720000001	1347.0629163200003	1427.8866912992005	1513.5598927771525	1604.3734863437817	1700.6358955244089	1802.6740492558736	1910.8344922112262	2025.4845617439	2147.0136354485344	2275.8344535754468	2412.3845207899735	2557.1275920373723	2710.5552475596151	2873.1885624131919	3045.5798761579836	3228.3146687274625	3422.0135488511105	3627.3343617821779	3844.9744234891086	4075.6728888984553	4320.2132622323625	4579.4260579663051	4854.1916214442836	5145.443118730941	5454.1697058547979	5781.4198882060864	9.5% Inflated Cost Savings	1067	1168.365	1279.3596749999997	1400.8988441249999	1533.9842343168748	1679.7127365769779	1839.2854465517908	2014.0175639742106	2205.3492325517605	2414.8574096441776	2644.2688635603745	2895.4744055986098	3170.5444741304777	3471.7461991728733	3801.5620880942961	4162.7104864632538	4558.1679826772634	4991.1939410316027	5465.3573654296042	5984.5663151454164	6553.1001150842312	7175.6446260172324	7857.3308654888697	8603.7772977103123	9421.1361409927922	10316.144074387106	11296.177761453881	12369.314648791998	13544.399540427239	14831.117496767827	Number of Years

Cost Savings ($)

PV Simple Payback Period Comparission

Number of Years	2.5000000000000001E-2	0.06	9.5000000000000001E-2	11	9	8.5	Inflation %

Number of Years

Total Cost Savings Comparission

Cost Saved	2.5000000000000001E-2	0.06	9.5000000000000001E-2	46844.184275210777	84355.084691640761	159716.56483116606	Inflation %

Cost Saved ($)



Soft Cost



				Item name		%		With PV		Without PV		Comments

				Finished Lot Cost		6.7%		$   21,700.00		$   21,700.00		6000 Connection fees

				Total Construction Cost		75.5%		$   243,082.10		$   220,982.10

				Financing Cost		2.1%		$   6,710.01		$   6,245.91

				Overhead and General Expenses		5.2%		$   16,615.25		$   15,466.05

				Marketing Cost		0.5%		$   1,597.62		$   1,487.12

				Sales Commisssion		3.3%		$   10,544.30		$   9,815.00

				Profit		6.8%		$   21,727.64		$   20,224.84

						100%		$   321,976.91		$   295,921.01



								$   319,524.10		$   297,424.10

								$   57,194.81		$   53,238.91		$   6,761.52

				With PV

				Total Value of the Home				$   321,976.91		$   295,921.01		$   26,055.90		$   333,252.00

				Hard Cost				$   243,082.10		$   220,982.10		$   22,100.00



				New Hard + Soft Cost				$   300,276.91		$   (21,700.00)		$   274,221.01

				Difference 				$   21,700.00

										PV 		Solar Thermal 		Total

						Without Incentives				$   22,100.00		$   10,149.00		$   32,249.00

						Incentive Amount				$   9,900.00		$   4,149.00		$   14,049.00

						With Incentives				$   12,200.00		$   6,000.00		$   18,200.00

				Without PV

				Hard Cost				$   220,982.10				$   4,149.00

				Soft Cost

												400
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 High Performance Scope of Work for 


Framing 
Framing Job Complete 


Checklist 
 


     The Montage 
201 Hubbell Ave. 


Syracuse, NY 
 


Trade 
 


 


Builder 
 


 
 


All loads are fully transferred to the concrete foundation or basement floor 
  footer pads as indicated on the plans. 
 


 
 


 
 


Any and all basement load bearing walls are located per the plans. 
 


 
 


 
 


Any and all basement load bearing walls have a capillary break, such as rubber 
  membrane, 15# felt, 6-mil poly, between the bottom plate and the concrete 
  slab  including wherever vertical studs are in contact with concrete at steps in 
  foundation wall. 
 


 
 


 
 


All piers have proper shimming; i.e., shimming that has at least the compressive 
  strength as the beam bearing on the shim. 
 


 
 


 
 


All headers are sized per the framing plan; i.e., as large as is required for the 
  load but no larger than is required. 
 


 
 


 
 


All headers are at correct height for rough opening. 
 


 
 


 
 


All walls are flush with floor systems at two-story foyers and stairs. 
 


 
 


 
 


The EPA Thermal Bypass Checklist has been completed for the job. 
 


 
 


 
 


All fire stops, particularly at the chimney, have been installed. 
 


 
 


 
 


All garage door openings have double jacks. 
 


 
 


 
 


Any garage stairs are in place and clearance for cars is verified. 
 


 
 


 
 


Shear bracing (structural panels or other techniques as indicated on the plans) 
   in place and nailed off per the pattern required on the plans. 


 


 
 


 
 


All structural flooring is sufficiently planar to meet the needs of finish flooring 
  with underlayment, particularly at direction changes in the floor framing. 
 


 
 


 
 


All kitchen & bath wall framing is plumb within a 1/8” in 8’ tolerance for 
  cabinets. 







 


  Any kitchen windows are centerlined correctly in terms of subsequent cabinetry 
and finish plumbing layout. 


 
 


 
 


 
Stairs have finished uniform riser heights, taking into consideration finished 


  treads and flooring. 


 
 


 
 


 
Stair stringers are fully supported per the plans. 


 


 
 


 
 


Full finished head height at stairs is a minimum of 6’-8”. 
 


 
 


 
 


All capillary breaks called out on the plans have been installed. 
 


 
 


 
 


No unapproved material substitutions have been made in the frame of the 
building. 


 


Incomplete Items Date Completed 
 
 
 
 
 
 
 
 


By signing below, builder and trade contractor acknowledge that all above items have been 
completed and the job is ready to start. 


 
Builder/Superintendent Signature:  Date:   


 
Builder Company Name:  Date:   


 
Trade Contractor Signature:  Date:   


 
Trade Contactor Company Name:   


 
Site Address:   
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Sheet1

		

		Montage Builders - Northern Forest

		SUNY College of Environmental Science and Forestry

		1 Forestry Drive

		Syracuse, NY 13210

		Home Innovations Research Labs

		400 Prince Geroge's Boulevard

		Upper Marlboro, MD 20774

		RE:		DOE Design Challenge Competition Home

		LINE ITEM BUDGET USED FOR PRELIMINARY CONSTRUCTION ESTIMATE

		Set forth are allowances used to develop an Estimated Cost of construction for the plans dated 1/12/14

		by Montage Builders - Northern Forest

		The cost elements below are best understood as parts of an interrelated living system that is your custom project.

		Each of the elements is an integral part of our Montage Builders - Northern Forest system of ecological design and

		construction, which is based our unique framework of Ecological Performance Standards.  Essential foundations of

		Montage Builders - Northern Forest are the sciences of ecology, biology and building science.  Building science studies the

		house as a holistic system, to create a high-performance project that uses a fraction of the energy required by

		Code, is more durable, creates a healthier indoor environment with improved air quality.  Life's Deep Principles &

		Practices interconnect your home to local eco- and living systems, in ways that preserve, enhance, or restore

		biodiversity, ecosystem services and the beauty of the natural world.

		Adaptability and future generations are considered, including visitability and inclusion of

		relevant ADA design features into your home.

		This house is built solar equipt.

		Therefore, please be aware that a change to any part of the following system components will have consequences

		and require additional adaptations to other allowances herein.

																UPDATED		30-Mar

		Survey				Plot Plan										$500.00						$500.00		Ianuzi & Romans Land Surveying, P.C.

						Field Stake

						Field Location

						Final Survey

		Architectural Plans & Building Permit														$3,205.25						$3,205.25		Syracuse City

		SWPPP Erosion & Sedimentation																				$0.00

						Rain & nectar garden										$0.00								SAVE THE RAIN

						On site infiltration basin										$0.00								SAVE THE RAIN

						Silt Fencing										$0.00								SAVE THE RAIN

		Driveway																				$0.00

						Grass Pavers										$0.00								SAVE THE RAIN

		Excavation																				$6,800.00

						Excavating										$6,800.00								T.J. Malfitano

		Backfill																				$3,050.00

						Select Granular Material										$3,050.00								T.J. Malfitano

		Rough Grade																				$800.00

						Rough Grade										$800.00								T.J. Malfitano

								Includes Strip + Stockpile topsoil

		Foundation Labor & Material																				$8,666.00

						Superior Walls Upstate New York, Inc.										$8,666.00								Superior Walls

		Flatwork																				$6,070.24

						Concrete Labor & Materials										$4,410.40								Harrington Homes

						4" Type IX 2.0# EPS										$1,659.84								Thermal Foams - Syracuse

		Drainage & Radon																				$700.00

						Labor										$300.00								T.J. Malfitano

						Wrap in Drain + Radon vent through slab only										$250.00								T.J. Malfitano

						Sump pump										$150.00

		Steel																				$96.88		Tully Building Supply

						FHA Posts										$96.88

		Frame Labor																				$9,282.00

						Base Bid Used

														(1)		$9,282.00								Harrington Homes

														(2)

														(3)

		Frame Material				Optimum Value Engineering (OVE)																$15,089.27

								Floor System								$5,776.72								Tully Building Supply

								Wall Assembly								$4,012.96								Tully Building Supply

								Roof (Trusses/Rafters/Plywood)								$2,085.00								Tully Building Supply

								Exterior Fascia/Soffit								Included In Siding								Erie Materials

								Frame Porch								$390.61								Tully Building Supply

								Fasteners & Adhesives								$450.00								Erie Materials

								Roof Sheathing + Porch roof lumber								$2,373.98								Tully Building Supply

										5/8" Zip sheathing

		Windows*																				$11,147.61

								Andersen A - Series								$11,147.61								Tully Building Supply

								Andersen Builders Series								$10,103.36								Erie Materials

								Paradigm								$7,306.96								Erie Materials

		Exterior Doors																				$1,362.26

						Therma-Tru Smooth Star - House										$1,043.73								Tully Building Supply

						Therma-Tru Smooth Star - Garage										$318.53								Tully Building Supply

		Roofing																				$9,690.30

						Materials										$7,505.30								Erie Materials

								Certainteed Solaris ENERGY STAR Certified Lifetime Shingles

						Labor										$2,185.00								Harrington Homes

		Gutters																				$0.00

						Tied to Cistern										$0.00								SAVE THE RAIN

						Specialty downspout "T" diverter for rain barrel										$0.00								SAVE THE RAIN

		Siding																				$14,771.23

						Labor										$6,600.00								Harrington Homes

						Materials										$7,276.23								Erie Materials

								LP Smartside

						Air Barrier - DOW Liquid Armor										$895.00								DOW - Mike Drechsler

		Electrical																				$8,900.00

						Labor with Base Material										$8,900.00								Harrington Homes

		Electrical Controls																				$750.00

						Total Energy Detective										$300.00								THE ENERGY DETECTIVE

						TED Pro Spyder										$200.00								THE ENERGY DETECTIVE

						NEST System										$250.00								NEST

		Electrical Fixtures				Energy Star																$1,422.39

								LED								$1,422.39								Lighting Estimate

		Plumbing																				$15,555.00

						Labor & Material										$9,555.00								Harrington Homes

						Solar Thermal System								Evacuated tube		$6,000.00								NGBC

		Plumbing Fixtures				Water Sense or equal																$1,211.73

						Faucets & Shower heads										$587.73								Fixture Estimate

						Drain-Water Heat Recovery System										$579.00								Fixture Estimate

						Water All Off Switch										$45.00

						Recirculation Pump + Controls										$0.00

								ACT D'MAND C3-100																SAVE THE RAIN

								Gold Hard Wired Buttons

								Wireless Receiver Transmitter Kit

						Cistern - 500 Gallon										$0.00								SAVE THE RAIN

		HVAC																				$17,725.25

						Hydronic Radiant in floor Heating										$8,250.00								Healy Plumbing and Heating

						Whole House Ventilation (ASHRAE 62.2)								HRV		$3,048.00								475 High Performance Building Supply

						Spot Ventilation								Panasonic		$300.00

						Daikin Altherma										$6,127.25								Green Thermal Systems

		Insulation																				$11,910.36

						4" DOW Tuff-R Polyiso (Exterior)										$   4,815.36								DOW - Mike Drechsler

						HDSF w/recycled Content										$1,970.00								MIG Building Systems

						Cellulose/BIBB's										$4,850.00								Mike Dugar

						Air Sealing pkg.										$275.00								MIG Building Systems

								Infiltration Testing

		Sheetrock																				$8,600.00

						Materials + Labor										$8,600.00								Mike Dugar

								1/2" ultralight, paperless in baths

								Drywall recycling by contractor deducted $600

		Kitchen + Bath Casework																				$6,374.00

						Materials										$5,434.00								Lowes

						Labor				Includes Baths & Laundry						$940.00								Harrington Homes

		Bath Casework																				$500.00

						Budget Allowance										$500.00								Lowes

		Laundry Casework																				$250.00

						Budget Allowance										$250.00								Lowes

		Countertops																				$1,444.00

						Kitchen										$944.00								Lowes

						Bath										$500.00								Stone Central

		Appliances																				$1,716.72

						Energy Star Fridge										$935.99								Sears

						Kenmore 25.2 cu. ft. Side by Side - Stainless Steel

						Energy Star DW										$341.99								Sears

						Kenmore 24" Built-In Dishwasher - Stainless Steel

						Stove										$438.74								Sears

						Kenmore 4.9 cu. ft. Electric Range

		Interior Doors																				$1,447.18

						Interior doors										$1,447.18								Erie Materials

		Overhead Doors																				$750.00

						8x9 RP - Midstate										$750.00								Harrington Homes

		Locksets/Hardware																				$748.28

						All Hardware										$748.28								Erie Materials

		Built ins./Closets																				$1,100.00

						Closets										$850.00								Harrington Homes

						Built in Bench & Shoe Storage										$250.00								NGBC

		Trim																				$10,893.56

						Material						Baseboards				$1,230.00								Harrington Homes

												Casing				$1,148.00								Harrington Homes

						Labor										$8,515.56								Harrington Homes

								Includes Hardware installation

		Stairs/Balustrade																				$5,273.00

						Material & Labor										$4,668.00								Precision Woods Inc.

								Main Stair

						Material & Labor										$605.00								Harrington Homes

								Basement Stair

		Paint																				$9,000.00

						Materials & Labor Interior										$5,800.00								Antonio's Painting

						Materials & Labor Exterior										$3,200.00								Antonio's Painting

		Tile/Stone																				$1,625.00

						Floors Material				Mud + Baths						$812.50								Harrington Homes

						Labor										$812.50								Harrington Homes

		Hardwood Floors																				$8,105.50

						Material & Labor										$8,105.50								Harrington Homes

		Shower Doors & mirrors																				$382.50

						Budget										$382.50								Harrington Homes

		Deck/Stairs/Railing/Guards																				$3,707.00

						Material - Trex Decking and Rails										$2,440.00								Harrington Homes

						Labor										$1,267.00								Harrington Homes

		Landscape																				$489.59

						Tree Planting to offset CO2										$0.00								SAVE THE RAIN

						Native Species										$0.00								SAVE THE RAIN

						Recycled Whiskey Rain Barrels										$0.00								SAVE THE RAIN

						Pergola										$489.59								Unity Building Technologies

		Insurance																				$650.00

						Bldrs. Risk, 2/10 Warranty										$650.00								Harrington Homes

		Solar Photovoltaic																				$22,100.00

						8 KW PV System										$22,100.00								CNY Solar

								Before incentives

		LEED for Homes &/or ICC-700 NGBS &  Energy Star V-3																				$1,150.00

						USGBC, ICC700, & Provider Fees										$800.00								NGBC

						Energy Star & IAP Package										$350.00								NGBC

		Resource Recovery																				$530.00

						Syracuse Haulers										$480.00								Harrington Homes

						Clifton Recycling										$150.00								Estimated

						Weitsman/Roth										-$50.00								Estimated

						Bottle & Can Redemption Center										-$50.00								Estimated

		Temporary Facilities																				$540.00

						Temporary Facilities										$540.00								Harrington Homes

		Contingency																				$7,000.00

						Contingency										$7,000.00								5% Contingency

														Estimate								$243,082.10

		The Following Items are Not a Part of the Above Estimate:

		Security System

		Excavation in rock

		Road Repair

		Soil Bearing Capacity for Structure Assumed

		Tree Removal

		Drive

												By:

		Date:												Michelle Tinner

		Date:												Owner

		Date:												Owner



&L
&CPage &P&R
Initials ____   _____   _____
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 High Performance Scope of Work for Framing 


 
Framing Job Ready Checklist 


 
The Montage 


201 Hubbell Ave. 
Syracuse, NY 


 


Trade 
 


 


Builder 
 


 
 


Building permit is clearly posted. 
 


 
 


 
 


Readable sign identifying lot number and street address is in place. 
 


 
 


 
 


Full accessibility to the site is established, including gravel pad or clear driveway. 
 


 
 


 
 


Silt fence is in place. 
 


 
 


 
 


Site is clear of debris. 
 


 
 


 
 


Concrete basement, slab, garage and porches are complete. 
 


 
 


 
 


Foundation/slab has been checked for level and square. Any foundation or slab 
  more than ¼ inch out of level must be repaired by concrete contractor before 
  work can continue (No shimming exceeding ¼ inch is permitted). 
 


 
 


 
 


Form boards have been removed. 
 


 
 


 
 


4” ADS drainage installed at perimeter and routed to daylight or sump 
  pump. 
 


 
 


 
 


Plans are complete and show critical dimensions. Any red-line changes have 
  been incorporated into a final plan set. Verify that last revision to plans, specs, 
  and options is current. 
 


 
 


 
 


Manufacturer’s garage door installation instructions are onsite and available to 
  trade contractor. 
 


 
 


 
 


All windows installed per manufacturer specifications and fully integrated into 
  drainage plane. 
 


 
 


 
 


Placement of sub-slab plumbing or drainage pipes, anchor bolts, and hold down 
  layouts match the plans. 







 


  Any anchor hold downs mistakenly placed in doorways have been removed 
without damaging the foundation wall. 


 


 
 


 
 


Temporary electrical service is available. 
 


 
 


 
 


Sewer, water, electrical and gas laterals are complete. 
 


 
 


 
 


An area has been designated for lumber delivery and stacking. 
 


 
 


 
 


Lumber drop is located so as to be easily accessible to the framer, about 5 to 6 
  feet from the house foundation, and out of the way of other work in progress. 
 


 
 


 
 


Enough lumber has been delivered for framer to work for at least 1 to 2 days. 
 


 
 


 
 


Stockpiled lumber and other framing materials are protected from damage, 
theft, and weather, Top sheets of plywood may be nailed or bundled together 
to prevent theft. 


 


 
 


 
 


An area designated for trash and debris has been identified. 
 


 
 


 
 


Construction waste management plan has been consulted and proper handling 
of clean wood waste is known. 


 


 
 


 
 


There is no damage to curb/road or existing foundation/utilities. 
 


 
 


 
 


Kick out flashings at all roof to wall intersections installed. 
 


Incomplete Items Date Completed 
 
 
 
 
 
 
 
 
 
 
 


By signing below, builder and trade contractor acknowledge that all above items have been 
completed and the job is ready to start. 


 
Builder/Superintendent Signature:  Date:   


 
Builder/Company Name:  Date:   


 
Trade Contractor Signature:  Date:   


 
Trade Contactor Company Name:  Date:   


 
Site Address:   
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Indoor airPLUS Version 1 (Rev. 02) 
Verification Checklist 


 
 


 
Home Address: City: State: Zip: 


 
Section 


 
Requirements (Refer to full Indoor airPLUS Construction Specifications for details) Must 


Correct 
Builder 
Verified 


Rater 
Verified 


 
N/A 


 Note: The Rev. 02 checklist has been modified to reflect only the additional Indoor airPLUS 
requirements and their corresponding section numbers that must be met after completing the ENERGY 
STAR checklists.  ENERGY STAR remains a prerequisite for Indoor airPLUS certification. 


    


 
EN


ER
G


Y 
ST


AR
 V


3 
Ch


ec
kl


is
ts


 


Thermal Enclosure System Rater Checklist completed. o  o  


Water Management System Builder Checklist completed. o  o  


HVAC System Quality Installation Contractor Checklist completed. o  o  


HVAC System Quality Installation Rater Checklist completed. o  o  


 
M


oi
st


ur
e 


C
on


tr
ol


 


 
1.1 Drain or sump pump installed in basements and crawlspaces (Exception: free-draining soils). In 


EPA Radon Zone 1, check valve also installed. 
 


o 
 


o 
 


o 
 


o 


 
1.2 Layer of aggregate or sand (4 in.) with geotextile matting installed below slabs (Exceptions: see 


spec) AND radon techniques used in EPA Radon Zone 1. 
 


o 
 


o 
 


o 
 


o 


 
1.4 


 
Basements/crawlspaces insulated, sealed and conditioned (Exceptions: see spec). 


 
o 


 
o 


 
o 


 
o 


 
1.7 


 
Protection from water splash damage if no gutters (Exceptions: see spec). 


 
o   


o 
 


o 


 
1.11 Hard-surface flooring in kitchens, baths, entry, laundry and utility  rooms, AND piping in exterior 


walls insulated with pipe wrap. 
 


o   
o  


 R
ad


on
  


2.1 
 
Approved radon-resistant features installed in Radon Zone 1 homes. 


 
o 


 
o 


 
o 


 
o 


 
Pe


st
s  


3.2 
 
Corrosion-proof rodent/bird screens installed at all openings that cannot be fully sealed 
(Exception: dryer vents). 


 
o 


 
o 


 
o 


 


 
HV


AC
 S


ys
te


m
s 


 
4.1 Equipment selected to keep relative humidity < 60% in “Warm-Humid”  climates (Exception: see 


spec). 
 


o   
o 


 
o 


 
4.2 Duct systems protected from construction debris AND no building cavities used as air supplies 


or returns. 
 


o 
 


o 
 


o  
 


4.3 No air-handling equipment or ductwork installed in garage AND continuous air barrier in 
adjacent assemblies. 


 
o   


o  
 


4.7 Central forced-air HVAC system(s) have minimum MERV 8 filter AND no ozone generators in 
home. 


 
o 


 
o 


 
o  


 
C


om
bu


st
io


n 
Po


llu
ta


nt
s 


5.1 Emissions standards met for fuel-burning and space-heating appliances (Exception: see spec). o  o o 


5.2 CO alarms installed in each sleeping zone (e.g., common hallway) according to NFPA 720. o  o o 


5.3 Multifamily  buildings: Smoking restrictions implemented AND ETS transfer pathways minimized. o o o o 


 
5.4 


Attached garages: Door closer installed on all connecting doors AND in homes with exhaust-only 
whole-house ventilation EITHER a 70 cfm exhaust fan installed in garage OR a pressure test 
conducted to verify the effectiveness of the garage-to-house air barrier. See spec for details. 


 
o 


  
o 


 
o 


 
M


at
er


ia
ls


  
6.1 Certified low-formaldehyde composite wood materials AND structural plywood AND OSB PS1 or 


PS2 compliant. 
 


o 
 


o 
 


o  


6.2 Certified low-VOC or no-VOC interior paints and finishes used. o o o  
6.3 Carpet, carpet adhesives CRI Green Label Plus AND carpet cushion CRI Green Label. o o o o 


 
Fi


na
l 7.1 HVAC system and ductwork verified to be dry and clean AND new filter installed. o o o  


7.2 Home ventilated before occupancy. o o o o 


7.3 Completed checklist and other required documentation provided for buyer. o o o o 


Rater Company:                                                                                              


Rater Employee:                                                                                             


Rater Signature:                                                                Date                      


Builder Company:                                                                                           


Builder Employee:                                                                                          


Builder Signature:                                                             Date                      


Rev. November 2013













Estimate Sheet


Date: 03/18/14


Job Name: DOE Student Challenge Address: -


County: Onondaga Tax Rate: 8.000%


Customer: Montage Contact: -


Phone: - Cell: -


Prices on this estimate are valid for : 30 Days


QTY U/M Description Price Extended


EXTERIOR -                 -$                              


1 EA Schlage F-306 Handleset with Accent  Lever Bright Brass 148.23            148.23$                        


2 EA Schlage F-51 Entry Accent  Lever Bright Brass 60.51              121.02$                        


2 EA Schlage BC-360N Single Cyl Deadbolt Bright Brass 33.95              67.90$                          


3 EA Keying Charge 5.00                15.00$                          


-                 -$                              


INTERIOR -                 


7 EA Schlage F-40 Privacy Accent  Lever Bright Brass 28.92              202.44$                        


3 EA Schlage F-10 Passage Accent  Lever Bright Brass 27.70              83.10$                          


2 EA Pocket Door Privacy Set Bright Brass 17.01              34.02$                          


2 EA Pocket Door Passage Set Bright Brass 10.57              21.14$                          


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-$                              


Sub-Total: 692.85$                 


8.00% Tax 55.43$                          


Total: 748.28$                 


 


estimated by: my


checked by: st


This is an estimate based on our interpretation of the specifications and drawings dated: NA


Syracuse Location   500 Factory Ave.  (315)455-7434  FAX:(315)455-9275


 


Verification of all quantities, sizes and specifications are the responsibility 
of the contractor.


Freight, Fuel, and/or Stopover Charges may apply








ENERGY STAR Certified Homes, Version 3 (Rev. 07) 


Effective for homes permitted starting 8/01/2013 Revised 6/01/2013 Page 7 of 16 


 


 


HVAC System Quality Installation Contractor Checklist 1 
Home Address: 201 Hubbell Ave.   City:   Syracuse   State: NY   Zip Code: 13207   
System Description 2   Air to water heat pump, Combined space conditioning and DHW Cooling system for temporary occupant load? 3 Yes   No  


1. Whole-Building Mechanical Ventilation Design 4 
Builder


5 
Verified 


Cont. 
Verified 6 


N/A 


1.1 Ventilation system installed that has been designed to meet ASHRAE 62.2-2010 requirements including, 
but not limited to, requirements in Items 1.2-1.5. 7 


1.2 Ventilation system does not utilize an intake duct to the return side of the HVAC system unless the system 
is designed to operate intermittently and automatically based on a timer and to restrict outdoor air intake 
when not in use (e.g., motorized damper). 


1.3 Documentation is attached with ventilation system type, location, design rate, and frequency and duration 
of each ventilation cycle. 


1.4 If present, continuously-operating vent. & exhaust fans designed to operate during all occupiable hours. 
1.5 If present, intermittently-operating whole-house ventilation system designed to automatically operate at 


least once per day and at least 10% of every 24 hours. 


  - 


 
 


 
 


 
- 


  - 


   


   


2. Heating & Cooling System Design 4,8 - Parameters used in the design calculations shall reflect home to be built, specifically, outdoor design 
temperatures, home orientation, number of bedrooms, conditioned floor area, window area, predominant window performance and insulation levels, 
infiltration rate, mechanical ventilation rate, presence of MERV6 or better filter, and indoor temperature setpoints = 70°F for heating; 75°F for cooling. 
2.1  Heat Loss / Gain Method:  Manual J v8  2009 ASHRAE  Other:    
2.2  Duct Design Method:  Manual D  Other:      
2.3 Equipment Selection Method:  Manual S  OEM Rec.  Other:      
2.4 Outdoor Design Temperatures: 9  Location: Syracuse, NY 1%:  2     °F   99%:  87   °F 
2.5 Orientation of Rated Home (e.g., North, South): West 


2.6 Number of Occupants Served by System: 10 4 


2.7 Conditioned Floor Area in Rated Home: 1927 Sq. Ft. 
2.8 Window Area in Rated Home: 299.5 Sq. Ft. 
2.9 Predominant Window SHGC in Rated Home: 11 .35


 


2.10 Infiltration Rate in Rated Home: 12 Summer:   .061 Winter:  .061 
2.11 Mechanical Ventilation Rate in Rated Home: 60 CFM 
2.12 Design Latent Heat Gain: 2,429 BTUh 
2.13 Design Sensible Heat Gain: 14,314 BTUh 
2.14 Design Total Heat Gain: 16,743 BTUh 
2.15 Design Total Heat Loss: 13,979 BTUh 
2.16 Design Airflow: 13 652 CFM 
2.17 Design Duct Static Pressure: 14 In. Water Column 
2.18 Full Load Calculations Report Attached 15


 


  - 
   


  - 
  - 
  - 
  - 


  - 
  - 
  - 
  - 
  - 
  - 
  - 
  - 
  - 
  - 
   


  - 
3. Selected Cooling Equipment, If Cooling Equipment to be Installed 
3.1 Condenser Manufacturer & Model: 
3.2 Evaporator / Fan Coil Manufacturer & Model:    
3.3 AHRI Reference #: 16


 


3.4 Listed Efficiency:   EER    SEER 
3.5 Metering Device Type:  TXV  Fixed orifice  Other:    
3.6 Refrigerant Type:  R-410a  Other:    
3.7 Fan Speed Type: 17  Fixed  Variable (ECM / ICM)   Other:    
3.8 Listed Sys. Latent Capacity at Design Cond.: 18    BTUh 
3.9 Listed Sys. Sensible Capacity at Design Cond.: 18     BTUh 
3.10 Listed Sys. Total Capacity at Design Cond.: 18    BTUh 
3.11 If Listed Sys. Latent Capacity (Value 3.8) < Design Latent Heat Gain (Value 2.12), ENERGY STAR 


certified dehumidifier installed 
3.12 Listed Sys. Total Capacity (Value 3.10) is 95-115% of Design Total Heat Gain (Value 2.14) or next 


nominal size 8, 19
 


3.13 AHRI Certificate Attached 16
 


   


   


   


   


   


   


   


   


   


   


   


   


   


4. Selected Heat Pump Equipment, If Heatpump to be Installed 
4.1 AHRI Listed Efficiency:   HSPF or Ground-Source:  COP 
4.2 Performance at 17°F:   Capacity   BTUh    Efficiency:   COP 20


 


4.3 Performance at 47°F:   Capacity   BTUh    Efficiency:   COP 20
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HVAC System Quality Installation Contractor Checklist 1 
5. Selected Furnace, If Furnace to be Installed Builder


5 
Verified 


Cont. 
Verified 6 


N/A 


5.1 Furnace Manufacturer & Model:    
5.2 Listed Efficiency:   _ AFUE 
5.3 Listed Output Heating Capacity:   BTUh 
5.4 Listed Output Heat. Cap. (Value 5.3) is 100-140% of Design Total Heat Loss (Value 2.15) or next 


nominal size 8,21
 


   
   


   
 


 
 


 
 


 


6. Refrigerant Tests - Run system for 15 minutes before testing 
Note: If outdoor ambient temperature at the condenser is < 55°F or, if known, below the manufacturer-recommended minimum operating temperature for 
the cooling cycle, then the system shall include a TXV, and the contractor shall mark “N/A” on the Checklist for Section 6 & 7. 22


 


6.1 Outdoor ambient temperature at condenser:   °F DB 
6.2 Return-side air temperature inside duct near evaporator, during cooling mode:   °F WB 
6.3 Liquid line pressure:   psig 


6.4 Liquid line temperature:   °F DB 


6.5 Suction line pressure:   psig 


6.6 Suction line temperature:   °F DB 


  


  


  


  


  


  


7. Refrigerant Calculations 
For System with Thermal Expansion Valve (TXV): 
7.1 Condenser saturation temperature:    °F DB  (Using Value 6.3) 
7.2 Subcooling value:    °F DB  (Value 7.1 - Value 6.4) 
7.3 OEM subcooling goal:    °F DB 
7.4 Subcooling deviation:    °F DB (Value 7.2 – Value 7.3) 


  


  


  


  


For System with Fixed Orifice: 
7.5 Evaporator saturation temperature:    °F DB  (Using Value 6.5) 
7.6 Superheat value:    °F DB  (Value 6.6 – Value 7.5) 
7.7 OEM superheat goal:    °F DB  (Using superheat tables and Values 6.1 & 6.2) 
7.8 Superheat deviation:    °F DB  (Value 7.6 – Value 7.7) 


  


  


  


  


7.9 Value 7.4 is ± 3°F or Value 7.8 is ± 5°F   


7.10 An OEM test procedure (e.g., as defined for a ground-source heat pump) has been used in place of sub-cooling or 
super-heat process and documentation has been attached that defines this procedure 


 
 


 
 


8. Electrical Measurements – Taken at electrical disconnect while component is in operation 
8.1 Evaporator or furnace air handler fan:   amperage   _line voltage 
8.2 Condenser unit:   amperage   _line voltage 
8.3 Electrical measurements within OEM-specified tolerance of nameplate value 


  


  


  


9. Air Flow Tests 
9.1 Air volume at evaporator:   CFM 
9.2 Test performed in which mode?      Heating   Cooling 
9.3 Return duct static pressure:   IW C Test Hole Location: 23   _ 
9.4 Supply duct static pressure:   IW C Test Hole Location: 23   _ 
9.5 Test hole locations are well-marked and accessible 23


 


9.6 Airflow volume at evaporator (Value 9.1), at fan design speed and full operating load, ± 15% of the airflow required per 
system design (Value 2.16) or within range recommended by OEM 


  


  


  


  


  
 


 
 


 


10. Air Balance 
10.1 Balancing report prepared and attached indicating the room name and design airflow for each supply and return register. In addition, final 


individual room airflows measured and documented through one of the following options: 
10.1.1 Measured by contractor using ANSI / ACCA 5 QI-2007 protocol, documented by contractor on the balancing 


report, & verified by contractor to be within the greater of ± 20% or 25 CFM of design airflow 24, OR; 
10.1.2 To be measured, documented, and verified by a Rater per Item 1.4.2 of the HVAC System QI Rater Checklist 


 


 
 


 


  


11. System Controls 
11.1 Operating and safety controls meet OEM requirements   


12. Drain pan 
12.1 Corrosion-resistant drain pan, properly sloped to drainage system, included with each HVAC component that produces 


condensate 25
 


 
 


 
 


HVAC Company Name:     Credentialing Organization: ACCA / AE / Other 
HVAC Contractor Name:    HVAC Contractor Signature:     Date:    
Builder Name: 5    Builder Signature: 5      Date:    
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Home Address:201 Hubbell Ave. City:Syracuse State: NY   Zip Code:13207    


1.  Review of HVAC System Quality Installation Contractor Checklist 2 
Must 


Correct 
Rater 


Verified N/A 


1.1 HVAC System Quality Installation Contractor Checklist completed in its entirety and collected for records, along 
with documentation on ventilation system (1.3), full load calculations (2.18), and AHRI certificate (3.13). 


 
 


 
 


 
 


1.2 Review the following parameters related to system cooling design, selection, and installation from the HVAC Contractor Checklist 
(Contractor Checklist Item # indicated in parenthesis): 3 


1.2.1 Outdoor design temperatures (2.4) are equal to the 1% and 99% ACCA Manual J design temperatures for 
contractor-designated design location 4 


 
 


 
 


 
 


1.2.2 Home orientation (2.5) matches orientation of rated home    


1.2.3 Number of occupants (2.6) equals number of occupants in rated home 5    


1.2.4 Conditioned floor area (2.7) is within ±10% of conditioned floor area of rated home    


1.2.5 Window area (2.8) is within ±10% of calculated window area of rated home    


1.2.6 Predominant window SHGC (2.9) is within 0.1 of predominant value in rated home 6    


1.2.7 Listed latent cooling capacity (3.8) exceeds design latent heat gain (2.12)    


1.2.8 Listed sensible cooling capacity (3.9) exceeds design sensible heat gain (2.13)    


1.2.9 Listed total cooling capacity (3.10) is 95-115% (or 95-125% for Heat Pumps in Climate Zones 4-8) of design 
total heat gain (2.14), or next nominal size 7 


 
 


 
 


 
 


1.2.10 HVAC manufacturer and model numbers on installed equipment, Contractor Checklist (3.1, 3.2, 5.1), and 
AHRI certificate or OEM catalog data all match 8 


 
 


 
 


 
 


1.2.11 Using reported liquid line (6.3) or suction line (6.5) pressure, corresponding temperature (as determined 
using pressure / temperature chart for refrigerant type) matches reported condenser (7.1) or evaporator 
(7.5) saturation temperature (± 3 degrees) 9 


 
 


 
 


 
 


1.2.12 Calculated subcooling (7.1 minus 6.4) value is within ±3 °F of the reported target temperature (7.3) or 
calculated superheat (6.6 minus 7.5) value is within ±5 °F of the reported target temperature (7.7). 9 


 
 


 
 


 
 


1.3 Rater-verified supply & return duct static pressure ≤ 110% of contractor values (9.3, 9.4)    


1.4  Contractor-prepared balancing report indicating the room name and design airflow for each supply and return register collected by Rater 
for records. In addition, final individual room airflows measured and documented on balancing report through one of the following options: 
1.4.1 Measured and documented by contractor (10.1.1), OR;    


1.4.2 Measured by Rater using Section 804.2 of the Mortgage Industry National HERS Standard, documented by 
Rater, & verified by Rater to be within the greater of ± 20% or 25 CFM of design airflow (10.1.2) 


 
 


 
 


 
 


1.5 HVAC contractor holds credentials necessary to complete the HVAC System QI Contractor Checklist 10
    


2. Duct Quality Installation  - Applies to All Heating, Cooling, Ventilation, Exhaust, and Pressure Balancing Ducts 11
 


2.1   Connections and routing of ductwork completed without kinks or sharp bends. 12
    


2.2   No excessive coiled or looped flexible ductwork. 13    


2.3   Flexible ducts in unconditioned space not installed in cavities smaller than outer duct diameter; in conditioned 
space not installed in cavities smaller than inner duct diameter 


 


 
 


 
 


 


2.4   Flexible ducts supported at intervals as recommended by mfr. but at a distance ≤ 5 ft.    


2.5   Building cavities not used as supply or return ducts unless they meet Items 3.2, 3.3, 4.1, and 4.2 of this Checklist.    


2.6   HVAC ducts, cavities used as ducts, and combustion inlets and outlets may pass perpendicularly through exterior 
walls but shall not be run within exterior walls unless at least R-6 continuous insulation is provided on exterior side 
of the cavity, along with an interior and exterior air barrier where required by the Thermal Enclosure System Rater 
Checklist. 


 


 
 


 


 
 


 


 
 


2.7   Quantity & location of supply and return duct terminals match contractor balancing report. 11
    


2.8   Bedrooms pressure-balanced using any combination of transfer grills, jump ducts, dedicated return ducts, and / or 
undercut doors to either: a) provide 1 sq. in. of free area opening per 1 CFM of supply air, as reported on the 
contractor-provided balancing report; or b) achieve a Rater-measured pressure differential ≤ 3 Pa with respect to 
the main body of the house when all bedroom doors are closed and all air handlers are operating.11,14


 


 


 
 


 


 
 


 


 
 


3. Duct Insulation - Applies to All Heating, Cooling, Supply Ventilation, and Pressure Balancing Ducts 15
 


3.1 All connections to trunk ducts in unconditioned space are insulated.    


3.2 Prescriptive Path: Supply ducts in unconditioned attic have insulation ≥ R-8. 
Performance Path: Supply ducts in unconditioned attic have insulation ≥ R-6. 


 
 


 
 


 
 


3.3 All other supply ducts and all return ducts in unconditioned space have insulation ≥ R-6.    
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4. Duct Leakage - Applies to All Heating, Cooling, and Balanced Ventilation Ducts Must 


Correct 
Rater 


Verified N/A 


4.1 Total Rater-measured duct leakage meets one of the following two options: 16 


4.1.1 Rough-in: ≤ 4 CFM25 per 100 sq. ft. of CFA with air handler and all ductwork, building cavities used as 
ductwork, & duct boots installed. In addition, all duct boots sealed to finished surface, Rater-verified at final. 17


 


 
 


 
 


 
 


4.1.2 Final: ≤ 8 CFM25 per 100 sq. ft. of CFA with the air handler and all ductwork, building cavities used as 
ductwork, duct boots, & register grilles atop the finished surface (e.g., drywall, flooring) installed. 18


 


 
 


 
 


 
 


4.2 Rater-measured duct leakage to outdoors ≤ 4 CFM25 per 100 sq. ft. of conditioned floor area. 16,19    
5. Whole-Building Delivered Ventilation 
5.1 Rater-measured ventilation rate is within 100-120% of HVAC contractor design value (2.11). 20    
6. Controls 
6.1 Air flow is produced when central HVAC fan is energized (set thermostat to “fan”).    
6.2 Cool air flow is produced when the cooling cycle is energized (set thermostat to “cool”). 21,22    
6.3 Heated air flow is produced when the heating cycle is energized (set thermostat to “heat”). 21    
6.4 Continuously-operating ventilation & exhaust fans include readily accessible override controls.    
6.5 Function of ventilation controls is obvious (e.g., bathroom exhaust fan) or, if not, controls have been labeled.    
7. Ventilation Air Inlets & Ventilation Source 
7.1 All ventilation air inlets located ≥10 ft. of stretched-string distance from known contamination sources such as stack, 


vent, exhaust hood, or vehicle exhaust. Exception: ventilation air inlets in the wall ≥ 3 ft. from dryer exhausts and 
contamination sources exiting through the roof. 23


 


 
 


 
 


 
 


7.2 Ventilation air inlets ≥ 2 ft. above grade or roof deck in Climate Zones 1-3 or ≥ 4 ft. above grade or roof deck in 
Climate Zones 4-8 and not obstructed by snow, plantings, condensing units or other material at time of inspection.24


 


 


 
 


 
 


 


7.3 Ventilation air inlets provided with rodent / insect screen with ≤ 0.5 inch mesh. 25    
7.4 Ventilation air comes directly from outdoors, not from adjacent dwelling units, garages, crawlspaces, or attics.    
8. Local Mechanical Exhaust 
In each kitchen and bathroom, a system shall be installed that exhausts directly to the outdoors and meets one of the following Rater- 
measured airflow standards: 20,26,27


 


Location Continuous Rate Intermittent Rate 28 
 


8.1 Kitchen ≥ 5 ACH, 
based on kitchen volume 29,30 


≥ 100 CFM and, if not integrated with range, also ≥ 5 ACH 
based on kitchen volume 29,30,31


 


 


 
 


 
 


 


8.2 Bathroom ≥ 20 CFM ≥ 50 CFM    
8.3 If fans share common exhaust duct, back-draft dampers installed.    
8.4 Common exhaust duct not shared by fans in separate dwellings. 32    
8.5 Clothes dryers vented directly to outdoors, except for ventless dryers equipped with a condensate drain.    


9. Ventilation & Exhaust Fan Ratings (Exemptions for Kitchen, HVAC, and Remote-Mounted Fans) 33
 


9.1 Intermittent supply and exhaust fans rated at ≤ 3 sones by mfr. when producing no less than the minimum airflow 
rate required by Section 8 of this Checklist, unless rated flow ≥ 400 CFM. 


 
 


 
 


 
 


9.2 Continuous supply & exhaust fans rated at ≤ 1 sone by mfr. when producing no less than the minimum airflow 
required by Section 8 of this Checklist. 


 


 
 


 
 


 


9.3 Bathroom fans used as part of a whole-house mechanical ventilation system shall be ENERGY STAR certified; 
unless rated flow rate ≥ 500 CFM. 


 


 
 


 
 


 


10. Combustion Appliances 
10.1 Furnaces, boilers, and water heaters located within the home’s pressure boundary are mechanically drafted or 


direct-vented. As an exception, naturally drafted equipment is allowed in Climate Zones 1-3. For naturally drafted 
furnaces, boilers, and water heaters, the Rater has followed RESNET or BPI combustion safety test procedures 
and met the selected standard’s limits for depressurization, spillage, draft pressure, and CO concentration in 
ambient air, as well as a CO concentration in the flue of ≤ 25 ppm. 34,35,36


 


 
 
 


 
 
 


 
 
 


10.2 For fireplaces that are not mechanically drafted or direct-vented to outdoors, total net rated exhaust flow of the two 
largest exhaust fans (excluding summer cooling fans) is ≤ 15 CFM per 100 sq. ft. of occupiable space when at full 
capacity or the Rater has verified that the pressure differential is ≤ -5 Pa using BPI’s or RESNET’s worst-case 
depressurization test procedure. 26,36,37,38


 


 


 
 


 


 
 


 


 
 


10.3 If unvented combustion appliances other than cooking ranges or ovens are located inside the home’s pressure 
boundary, the Rater has operated the appliance for at least 10 minutes and verified that the ambient CO level 
does not exceed 35 ppm. 39


 


 
 


 
 


 
 


11. Filtration 
11.1 At least one MERV 6 or higher filter installed in each ducted mechanical system. 40    
11.2 All return air and mechanically supplied outdoor air pass through filter prior to conditioning.    
11.3 Filter located and installed so as to facilitate access and regular service by the owner. 41    
11.4 Filter access panel includes gasket or comparable sealing mechanism and fits snugly against the exposed edge of 


filter when closed to prevent bypass. 42
 


 


 
 


 
 


 


Rater Name:     Date Checklist Inspected:      
Rater Signature:    Rater Company Name:    

















Roofing Estimate Sheet


Date: 03/18/14


Job Name: DOE Student Challenge Address: -


County: Onondaga Tax Rate: 8.000%


Customer: Montage Contact: -


Phone: - Cell: -


Prices on this estimate are valid for : 30 Days


QTY U/M Description Price Extended


28 SQ Certainteed Solaris  LEED Certified Lifetime Shingles (250 lbs/sq) 202.95            5,682.60$                     


3 BDL Certainteed SOLARIS Hip & Ridge (33') 79.95              239.85$                        


4 RL 15# Felt (4 sq rl) 24.95              99.80$                          


8 RL Certainteed WinterGuard Ice & Water (2 sq rl) 61.95              495.60$                        


40 PC White Galvanized Drip Edge 1" 3.85                154.00$                        


19 PC Air Vent Shingle Over Ridge Vent 4' pc 10.40              197.60$                        


2 BDL Certainteed Swift Start Starter (116 LF) 39.95              79.90$                          


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


Sub-Total: 6,949.35$              


8.00% Tax 555.95$                        


Total: 7,505.30$              


  


 


estimated by: my


checked by: st


This is an estimate based on our interpretation of the specifications and drawings dated: NA


Syracuse Location   500 Factory Ave.  (315)455-7434  FAX:(315)455-9275


 


Lifetime Warranty (Residential)  50 Year Warranty (Commercial Buildings)


Verification of all quantities, sizes and specifications are the responsibility 
of the contractor.


Freight, Fuel, and/or Stopover Charges may apply







Roofing Accessories Estimate Sheet


Date: 03/18/14


Job Name: DOE Student Challenge Address: -


County: Onondaga Tax Rate: 8.000%


Customer: Montage Contact: -


Phone: - Cell: -


Prices on this estimate are valid for : 30 Days


QTY U/M Description Price Extended


2 RL 14" Aluminum Flashing (50' rl) 29.95              59.90$                          


1 BDL Pre Bent Step Flashing (mill finish) 15.50              15.50$                          


10 LB 2-1/2" Hand Roofing Nails 1.15                11.50$                          


2 BOX Generic 1 1/2" Coil Roofing Nails 29.95              59.90$                          


3 TB Karnak Amphibicaulk 2.25                6.75$                            


2 EA 1"-3" Pipe Flashing 5.95                11.90$                          


2 EA 3"-4" Pipe Flashing 7.25                14.50$                          


2 PK 5/16" Arrow Staples 7.95                15.90$                          


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


Sub-Total: 195.85$                 


8.00% Tax 15.67$                          


Total: 211.52$                 


  


estimated by: my


checked by: st


This is an estimate based on our interpretation of the specifications and drawings dated: NA


Verification of all quantities, sizes and specifications are the responsibility 
of the contractor.


Syracuse Location   500 Factory Ave.  (315)455-7434  FAX:(315)455-9275


 








ENERGY STAR Certified Homes, Version 3 (Rev. 07) 
Thermal Enclosure System Rater Checklist 


Effective for homes permitted starting 8/01/2013 Revised 6/01/2013 Page 3 of 16 


 


 


Home Address:   201 Hubbel Ave.   City:     Syracuse   State:   NY Zip Code: 13207 


1. High-Performance Fenestration Must 
Correct 


Builder
1 


Verified 
Rater 


Verified N/A 


1.1 Prescriptive Path: Fenestration shall meet or exceed ENERGY STAR requirements 2     
1.2 Performance Path: Fenestration shall meet or exceed 2009 IECC requirements 2     


2. Quality-Installed Insulation 
2.1 Ceiling, wall, floor, and slab insulation levels shall comply with one of the following options: 


2.1.1 Meet or exceed 2009 IECC levels 3,4,5 OR;     


2.1.2  Achieve ≤ 133% of the total UA resulting from the U-factors in 2009 IECC Table 402.1.3, 
excluding fenestration and per guidance in Footnote 3d, AND home shall achieve ≤ 50% of the 
infiltration rate in Exhibit 1 of the National Program Requirements 4,5


 


 
 


 
 


 
 


 
 


2.2  All ceiling, wall, floor, and slab insulation shall achieve RESNET-defined Grade I installation or, 
alternatively, Grade II for surfaces  that contain a layer of continuous, air impermeable insulation ≥ R-3 
in Climate Zones 1 to 4, ≥ R-5 in Climate Zones 5 to 8 


 
 


 
 


 
 


 
 


3. Fully-Aligned Air Barriers 6 


At each insulated location noted below, a complete air barrier shall be provided that is fully aligned with the insulation as follows: 
• At interior or exterior surface of ceilings in Climate Zones 1-3; at interior surface of ceilings in Climate Zones 4-8. Also, include barrier at 


interior edge of attic eave in all climate zones using a wind baffle that extends to the full height of the insulation. Include a baffle in every 
bay or a tabbed baffle in each bay with a soffit vent that will also prevent wind washing of insulation in adjacent bays 


• At exterior surface of walls in all climate zones; and also at interior surface of walls for Climate Zones 4-8 7 


• At interior surface of floors in all climate zones, including supports to ensure permanent contact and blocking at exposed edge 8,9 


3.1 Walls 10 


3.1.1  W alls behind showers and tubs     


3.1.2  W alls behind fireplaces     
3.1.3   Attic knee walls 11     
3.1.4   Skylight shaft walls     


3.1.5  W all adjoining porch roof     
3.1.6   Staircase walls     


3.1.7   Double walls     
3.1.8   Garage rim / band joist adjoining conditioned space     


3.1.9   All other exterior walls     


3.2 Floors 
3.2.1 Floor above garage     
3.2.2 Cantilevered floor     
3.2.3 Floor above unconditioned basement or unconditioned crawlspace     


3.3 Ceilings 10 


3.3.1 Dropped ceiling / soffit below unconditioned attic     


3.3.2 All other ceilings     


4. Reduced Thermal Bridging 
4.1  For insulated ceilings with attic space above (i.e., non-cathedralized), Grade I insulation extends to the 


inside face of the exterior wall below at these levels: CZ 1-5: ≥ R-21; CZ 6-8: ≥ R-30 12
 


 
 


 
 


 
 


 
 


4.2  For slabs on grade in CZ 4 and higher, 100% of slab edge insulated to ≥ R-5 at the depth specified by 
the 2009 IECC and aligned with thermal boundary of the walls 4,5


 


 


 
 


 
 


 
 


 


4.3 Insulation beneath attic platforms (e.g., HVAC platforms, walkways) ≥ R-21 in CZ 1-5; ≥ R-30 in CZ 6-8     


4.4  Reduced thermal bridging at above-grade walls separating conditioned from unconditioned space (rim / band joists exempted) using one of 
the following options: 13


 


4.4.1 Continuous rigid insulation, insulated siding, or combination of the two; 
≥ R-3 in Climate Zones 1 to 4, ≥ R-5 in Climate Zones 5 to 8 14,15,16, OR; 


 
 


 
 


 
 


 
 


4.4.2 Structural Insulated Panels (SIPs) 14, OR;     
4.4.3 Insulated Concrete Forms (ICFs) 14, OR;     
4.4.4 Double-wall framing 14,17, OR;     


4.4.5 Advanced framing, including all of the items below: 
4.4.5a All corners insulated ≥ R-6 to edge 18, AND;     


4.4.5b All headers above windows & doors insulated ≥ R-3 for 2x4 framing or equivalent cavity 
width, and ≥ R-5 for all other assemblies (e.g., with 2x6 framing) 19, AND; 


 


 
 


 
 


 
 


 


4.4.5c Framing limited at all windows & doors to one pair of king studs, plus one pair of jack studs 
per window opening to support the header and sill 20, AND; 


 


 
 


 
 


 
 


 


4.4.5d All interior / exterior wall intersections insulated to the same R-value as the rest of the 
exterior wall 21, AND; 


 
 


 
 


 
 


 
 


4.4.5e Minimum stud spacing of 16 in. o.c. for 2x4 framing in all Climate Zones and, in Climate 
Zones 5 through 8, 24 in. o.c. for 2x6 framing 22


 


 
 


 
 


 
 


 
 







ENERGY STAR Certified Homes, Version 3 (Rev. 07) 
Thermal Enclosure System Rater Checklist 


Effective for homes permitted starting 8/01/2013 Revised 6/01/2013 Page 4 of 16 


 


 


5. Air Sealing Must 
Correct 


Builder
1 


Verified 
Rater 


Verified N/A 


5.1 Penetrations to unconditioned space fully sealed with solid blocking or flashing as needed and gaps sealed with caulk or foam 
5.1.1 Duct / flue shaft     


5.1.2 Plumbing / piping     


5.1.3 Electrical wiring     


5.1.4 Bathroom and kitchen exhaust fans     


5.1.5 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and fully gasketed. 
Also, if in insulated ceiling without attic above, exterior surface of fixture insulated to ≥ R-10 in 
CZ 4 and higher to minimize condensation potential. 


 
 


 
 


 
 


 
 


5.1.6 Light tubes adjacent to unconditioned space include lens separating unconditioned and 
conditioned space and are fully gasketed 23


 


 


 
 


 
 


 
 


 


5.2 Cracks in the building envelope fully sealed 
5.2.1 All above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor with 


caulk, foam, or equivalent material. Foam gasket also placed beneath above-grade sill plate if 
resting atop concrete or masonry and adjacent to conditioned space 24, 25


 


 
 


 
 


 
 


 
 


5.2.2  At top of walls adjoining unconditioned spaces, continuous top plates or sealed blocking using 
caulk, foam, or equivalent material 


 


 
 


 
 


 
 


 


5.2.3 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall 
adhesive (but not other construction adhesives), or equivalent material. Either apply sealant 
directly between drywall and top plate or to the seam between the two from the attic above. 


 
 


 
 


 
 


 
 


5.2.4 Rough opening around windows & exterior doors sealed with caulk or foam 26     


5.2.5 Marriage joints between modular home modules at all exterior boundary conditions fully sealed 
with gasket and foam 


 


 
 


 
 


 
 


 


5.2.6 All seams between Structural Insulated Panels (SIPs) foamed and / or taped per 
manufacturer’s instructions 


 


 
 


 
 


 
 


 


5.2.7 In multifamily buildings, the gap between the common wall (e.g. the drywall shaft wall) and the 
structural framing between units fully sealed at all exterior boundaries 


 


 
 


 
 


 
 


 


5.3 Other openings 
5.3.1 Doors adjacent to unconditioned space (e.g., attics, garages, basements) or ambient conditions 


made substantially air-tight with weatherstripping or equivalent gasket 
 


 
 


 
 


 
 


 


5.3.2 Attic access panels and drop-down stairs equipped with a durable ≥ R-10 insulated cover that is 
gasketed (i.e., not caulked) to produce continuous air seal when occupant is not accessing the 
attic 27


 


 
 


 
 


 
 


 
 


5.3.3 Whole-house fans equipped with a durable ≥ R-10 insulated cover that is gasketed and either 
installed on the house side or mechanically operated 27


 


 


 
 


 
 


 
 


 


Rater Name:                                                                                              Rater Pre-Drywall Inspection Date:                            Rater Initials: 


Rater Name:                                                                                            Rater Final Inspection Date:                                        Rater Initials: 


Builder Employee:                                                                      Builder Inspection Date:                                          Builder Initials:                    
 


Notes: 
1.       At  the discretion of  the Rater,  the builder  may  verify up to  eight  items  specified in this  Checklist. When exercised,  the builder’s 


responsibility will be formally acknowledged by the builder signing off on the checklist for the item(s) that they verified. 
2.       For Prescriptive Path: All windows, doors, and skylights shall meet or exceed ENERGY STAR Program Requirements for Residential 


Windows, Doors, and Skylights – Version 5.0 as outlined at  www.energystar.gov/windows. For Performance Path: All windows, doors and 
skylights shall meet or exceed the component U-factor and SHGC requirements specified in the 2009 IECC – Table 402.1.1. If no NFRC 
rating is noted on the window or in product literature (e.g., for site-built fenestration), select the U-factor and SHGC value from Tables 4 
and 14, respectively, in 2005 ASHRAE Fundamentals, Chapter 31. Select the highest U-factor and SHGC value among the values listed 
for the known window characteristics (e.g., frame type, number of panes, glass color, and presence of low-e coating). Note that the U- 
factor requirement applies to all fenestration while the SHGC only applies to the glazed portion. The following exceptions apply: 


a. An area-weighted average of fenestration products shall be permitted to satisfy the U-factor requirements; 
b. An area-weighted average of fenestration products ≥ 50% glazed shall be permitted to satisfy the SHGC requirements; 
c.    15 square feet of glazed fenestration per dwelling unit shall be exempt from the U-factor and SHGC requirements, and shall be 


excluded from area-weighted averages calculated using a) and b), above; 
d.    One side-hinged opaque door assembly up to 24 square feet in area shall be exempt from the U-factor requirements and shall be 


excluded from area-weighted averages calculated using a) and b), above; 
e.    Fenestration utilized as part of a passive solar design shall be exempt from the U-factor and SHGC requirements, and shall be 


excluded from area-weighted averages calculated using a) and b), above. Exempt windows shall be facing within 45 degrees of 
true South and directly coupled to thermal storage mass that has a heat capacity > 20 btu / ft3xoF and provided in a ratio of at least 
3 sq. ft. per sq. ft. of South facing fenestration. Generally, thermal mass materials will be at least 2 in. thick. 



http://www.energystar.gov/windows











Siding Estimate Sheet


Date: 03/18/14


Job Name: DOE Student Challenge Address: -


County: Onondaga Tax Rate: 8.000%


Customer: Montage Contact: -


Phone: - Cell: -


Prices on this estimate are valid for : 30 Days


QTY U/M Description Price Extended


495 PC L/P Smart Lap Siding 3/8"x6"x16' 15pc/sq *Woodgrain* 6.75                3,341.25$                     


2 BOX Bosticth 8d Coil Nails (3600 Count) 40.95              81.90$                          


170 PC Lousiana-Pacific SmartSide Cedar Shakes 8.30                1,411.00$                     


6 PC Lousiana-Pacific 3/8"x48"x96" Smart-Side Sheet (SOFFIT ONLY) Porch Overhang 30.35              182.10$                        


14 PC L/P 3/8"x12"x16' Vented Smart Soffit *Woodgrain* 19.75              276.50$                        


11 PC L/P 3/8"x12"x16' Solid Smart Soffit *Woodgrain* 17.50              192.50$                        


23 PC Lousiana-Pacific Smart Trim 1 x 4 x 16 *Woodgrain* Window & Door 10.95              251.85$                        


6 PC Lousiana-Pacific Smart Trim 1 x 6 x 16 *Woodgrain* Bandboard 16.95              101.70$                        


17 PC Lousiana-Pacific Smart Trim 1 x 6 x 16 *Woodgrain* Corner 16.95              288.15$                        


25 PC Lousiana-Pacific Smart Trim 1 x 6 x 16 *Woodgrain* Fascia 16.95              423.75$                        


5 LB 8d Coated Nails 1.15                5.75$                            


32 TB OSI Quad Caulk 5.65                180.80$                        


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


-                 -$                              


Sub-Total: 6,737.25$              


8.00% Tax 538.98$                        


Total: 7,276.23$              


  


 


 


estimated by: my


checked by: st


This is an estimate based on our interpretation of the specifications and drawings dated: NA


Syracuse Location   500 Factory Ave.  (315)455-7434  FAX:(315)455-9275


 


Verification of all quantities, sizes and specifications are the responsibility 
of the contractor.


Freight, Fuel, Stopover, and/or Pallet * charges may apply


 * Pallet charges are deposits (call for pickup and credit)








 


ENERGY STAR Certified Homes, Version 3 (Rev. 07) 
Water Management System Builder Checklist 1,2


 
 


Home Address:201 Hubbell Ave. City:Syracuse State:  NY Zip Code:13207 
 
1. Water-Managed Site and Foundation Must 


Correct 
Builder 
Verified 


Rater 
Verified 


 
N/A 


1.1 Patio slabs, porch slabs, walks, and driveways sloped ≥ 0.25 in. per ft. away from home to edge of 
surface or 10 ft., whichever is less. 3 


 
 


 
 


 
 


 
 


1.2 Back-fill has been tamped and final grade sloped ≥ 0.5 in. per ft. away from home for ≥ 10 ft. See 
Footnote for alternatives. 3


 


 
 


 
 


 
 


 
 


1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace slabs using 
either: ≥ 6 mil polyethylene sheeting, lapped 6-12 in., or ≥ 1 in. extruded polystyrene insulation with taped 
joints. 4, 5, 6


 


 
 


 
 


 
 


 
 


1.4 Capillary break at all crawlspace floors using ≥ 6 mil polyethylene sheeting, lapped 6-12 in., & installed using one of the following opt’s: 4, 5, 6 


1.4.1 Placed beneath a concrete slab; OR,     


1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR,     


1.4.3 Secured in the ground at the perimeter using stakes.     


1.5 Exterior surface of below-grade walls of basements & unvented crawlspaces finished as follows: 
a) For poured concrete, masonry, & insulated concrete forms, finish with damp-proofing coating. 7 


b) For wood framed walls, finish with polyethylene and adhesive or other equivalent waterproofing. 


 
 


 
 


 
 


 
 


1.6 Class 1 vapor retarder not installed on interior side of air permeable insulation in ext. below-grade walls. 8     


1.7 Sump pump covers mechanically attached with full gasket seal or equivalent.     


1.8 Drain tile installed at the exterior side of footings of basement and crawlspace walls, with the top of the 
drain tile pipe below the bottom of the concrete slab or crawlspace floor. Drain tile surrounded with ≥ 6 in. 
of ½ to ¾ in. washed or clean gravel and with gravel layer fully wrapped with fabric cloth. Drain tile level 
or sloped to discharge to outside grade (daylight) or to a sump pump. 9


 


 


 
 


 


 
 


 


 
 


 


 
 


2. Water-Managed Wall Assembly 
2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for 


stucco cladding systems, or equivalent drainage system. 10
 


 


 
 


 
 


 
 


 


2.2 Fully sealed continuous drainage plane behind exterior cladding that laps over flashing in Item 2.1 and 
fully sealed at all penetrations. Additional bond-break drainage plane layer provided behind all stucco 
and non-structural masonry cladding wall assemblies. 10, 11


 


 
 


 
 


 
 


 
 


2.3 Window and door openings fully flashed. 12     


3. Water-Managed Roof Assembly 
3.1 Step and kick-out flashing at all roof-wall intersections, extending ≥ 4” on wall surface above roof deck 


and integrated shingle-style with drainage plane above; boot / collar flashing at all roof penetrations. 13
 


 


 
 


 
 


 
 


 


3.2 For homes that don’t have a slab-on-grade foundation and do have expansive or collapsible soils, gutters 
& downspouts provided that empty to lateral piping that discharges water on sloping final grade ≥ 5 ft. 
from foundation, or to underground catchment system not connected to the foundation drain system that 
discharges water ≥ 10 ft. from foundation. See Footnote for alternatives & exemptions. 4, 14


 


 


 
 


 


 
 


 


 
 


 


 
 


3.3 Self-sealing bituminous membrane or equivalent at all valleys & roof deck penetrations. 4     


3.4 In 2009 IECC Climate Zones 5 & higher, self-sealing bituminous membrane or equivalent over sheathing 
at eaves from the edge of the roof line to > 2 ft. up roof deck from the interior plane of the exterior wall. 4


 


 
 


 
 


 
 


 
 


4. Water-Managed Building Materials 
4.1 Wall-to-wall carpet not installed within 2.5 ft. of toilets, tubs, and showers.     


4.2 Cement board or equivalent moisture-resistant backing material installed on all walls behind tub and 
shower enclosures composed of tile or panel assemblies with caulked joints. Paper-faced backerboard 
shall not be used. 15


 


 
 


 
 


 
 


 
 


4.3 In Warm-Humid climates, Class 1 vapor retarders not installed on the interior side of air permeable 
insulation in above-grade walls, except at shower and tub walls. 8 


 
 


 
 


 
 


 
 


4.4 Building materials with visible signs of water damage or mold not installed or allowed to remain. 16     


4.5 Framing members & insulation products having high moisture content not enclosed (e.g., with drywall) 17
     


Builder Employee:    
Builder Signature:    Date:      


Builder has completed Builder Checklist in its entirety, except for items that are checked in the Rater Verified column (if any) 2 


Rater Signature:    Date:    


Notes: 
1. The specifications in this Checklist are designed to help improve moisture control in new homes compared with homes built to minimum 


code. However, these features alone cannot prevent all moisture problems. For example, leaky pipes or overflowing sinks or baths can 
lead to moisture issues and negatively impact the performance of this Checklist’s specified features. 


Effective for homes permitted starting 8/01/2013 Revised 6/01/2013 Page 15 of 16 
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Andersen Windows - Abbreviated Quote Report


Project Name: Montage - DoE


Quote #: 66734 Print Date: 03/17/2014 Quote Date: 03/17/2014 iQ Version: 14.0
Customer:
Billing 
Address:
Phone: Fax:
Contact:


Dealer: Erie Materials


Sales Rep: Heather Greis
Created By: Trade ID: Promotion Code:


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price


0001 2 CW125 (L) Stair,  Mud Room $ 289.94 $ 579.88


Unit, White/White - Vinyl Wrapped, L Handing, High Performance Low-E4 Tempered Glass, Finelight Grilles-Between-the-Glass, Colonial, 2W2H, 
White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSC, Andersen Classic Series - White


RO Size = 2' 4 7/8"  W x 2' 4 7/8"  H   Unit  Size = 2' 4 3/8"  W x 2' 4 3/8"  H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.29,   ENERGY STAR® Qualified: Yes


0002 1 TW3046-2 (AA-AA) Away Room $ 874.58 $ 874.58


Composite Unit, White/Pre-finished White, High Performance Low-E4 Top/Bottom*High Performance Low-E4 Top/Bottom Glass, Finelight 
Grilles-Between-the-Glass Top*No Grille(s) Bottom*Finelight Grilles-Between-the-Glass Top*No Grille(s) Bottom, Mulling Location: Factory (Direct), Mull 
Type: Narrow Mull, Mull Priority: Vertical
     Insect Screen, White


RO Size = 6' 3 7/8"  W x 4' 8 7/8"  H   Unit  Size = 6' 3 3/8"  W x 4' 8 7/8"  H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.30          0.31      Yes
 2       0.30          0.31      Yes


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price


1 Of    5PageQuote #: 66734 Print Date: 03/17/2014 iQ Version: 14.0







0004 2 CX24 (LR) Bedroom  1,2 $ 669.80 $ 1339.60


Unit, White/White - Vinyl Wrapped, LR Handing, Straight Arm Hardware, (All Sash) High Performance Low-E4 Glass
    Insect Screen, White
    Hardware Pack, PSC, Andersen Classic Series - White


RO Size = 5' 3 1/4"  W x 4' 0 1/2"  H   Unit  Size = 5' 2 3/4"  W x 4' 0"  H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.32,   ENERGY STAR® Qualified: Yes


0005 3 AX281 (V) Bedroom  2, Away Room $ 335.75 $ 1007.25


Unit, White/White - Vinyl Wrapped, V Handing, High Performance Low-E4 Glass, Finelight Grilles-Between-the-Glass, Colonial, 3W3H, White/White, 3/4"
    Insect Screen, White
    Hardware Pack, PSA, Andersen Classic Series - White


RO Size = 2' 8"  W x 2' 8"  H   Unit  Size = 2' 7 1/2"  W x 2' 7 1/2"  H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.28,   ENERGY STAR® Qualified: Yes


0006 3 CX14 (L) Living,  Master  Bath $ 339.58 $ 1018.74


Unit, White/White - Vinyl Wrapped, L Handing, Straight Arm Hardware, High Performance Low-E4 Glass
    Insect Screen, White
    Hardware Pack, PSC, Andersen Classic Series - White


RO Size = 2' 8"  W x 4' 0 1/2"  H   Unit  Size = 2' 7 1/2"  W x 4' 0"  H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.32,   ENERGY STAR® Qualified: Yes


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price


2 Of    5PageQuote #: 66734 Print Date: 03/17/2014 iQ Version: 14.0







0007 3 CX14 (R) Living,  Master  Bath $ 339.58 $ 1018.74


Unit, White/White - Vinyl Wrapped, R Handing, Straight Arm Hardware, High Performance Low-E4 Glass
    Insect Screen, White
    Hardware Pack, PSC, Andersen Classic Series - White


RO Size = 2' 8"  W x 4' 0 1/2"  H   Unit  Size = 2' 7 1/2"  W x 4' 0"  H


Zone: Northern
U-Factor: 0.29,   SHGC: 0.32,   ENERGY STAR® Qualified: Yes


0009 2 TW18-DHP30310-18 (AA-F-AA) Dining  (Please Verify ) $ 1052.46 $ 2104.92


Composite Unit, White/Pre-finished White, High Performance Low-E4 Top/Bottom*High Performance Low-E4*High Performance Low-E4 Top/Bottom 
Glass, No Grille, Mulling Location: Factory (Direct), Mull Type: Narrow Mull, Mull Priority: Vertical
     Insect Screen, White


RO Size = 6' 9 5/8"  W x 4' 0 7/8"  H   Unit  Size = 6' 9 1/8"  W x 4' 0 7/8"  H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.30          0.31      Yes
 2       0.30          0.33      Yes
 3       0.30          0.31      Yes


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price
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0010 1 AR281/CX13 (V/L) Kitchen $ 533.03 $ 533.03


Composite Unit, White/White - Vinyl Wrapped, High Performance Low-E4 Glass, No Grille(s), Mulling Location: Factory (Direct), Mull Type: Narrow 
Transom, Mull Priority: Horizontal
     Insect Screen, White
     Hardware Pack, PSA, Andersen Classic Series - White
     Insect Screen, White
     Hardware Pack, PSC, Andersen Classic Series - White


RO Size = 2' 8"  W x 4' 5 5/8"  H   Unit  Size = 2' 7 1/2"  W x 4' 5 1/16"  H


Zone: Northern
Unit   U-Factor   SHGC   ENERGY STAR® Qualified   
-------------------------------------------------------------
 1       0.29          0.31      Yes
 2       0.29          0.32      Yes


0011 2 TW26410 (AA) Stair $ 439.11 $ 878.22


Unit, Equal Sash, White/PI White, High Performance Low-E4 Tempered Glass (Each Sash)
    Insect Screen, White


RO Size = 2' 8 1/8"  W x 5' 0 7/8"  H   Unit  Size = 2' 7 5/8"  W x 5' 0 7/8"  H


Zone: Northern
U-Factor: 0.30,   SHGC: 0.31,   ENERGY STAR® Qualified: Yes


Total Load Factor
Customer Signature


** All  graphics  viewed  from  the exterior


4.221


Subtotal


Grand Total


$ 9,354.96 


$ 748.40 


$ 10,103.36 


Tax ( 8.000%)


Dealer Signature


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price
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** Rough  opening  dimensions  are minimums  and may need to  be increased  to  allow  for  use of  building  wraps  or  flashings  or  sill  panning  or  brackets  or  fasteners  or  
other  items.


Project Comments:


THESE PRODUCTS ARE SPECIAL ORDER AND CANNOT BE RETURNED. By signing,  you  agree all  quantities,  sizes  and specifications  are correct  and ready for  order;  
no changes or cancellations can occur once special or der items have been submitted to the manufacturer.
This  quote  is  valid  for  30 days .


Ask  to  see if  all  of  the products  you  purchase  can be upgraded  to  be ENERGY STAR® qualified .


This  image  indicates  that  the product  selected  is  qualified  in  the US ENERGY STAR® climate  zone that  you  have selected .


Data is current as of September 2013. This data may change over time due to ongoing product changes or updated test results or requirements.  Ratings for all sizes are specified by NFRC for testing and certification. Ratings 
may vary depending on the use of tempered glass or different grille options or glass for high altitudes etc.


Item Qty Item Size (Operation ) Location Unit  Price Ext . Price
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DOE Challenge Home Recommended Quality Management Provision: QM #2 Integrated Design Process: 

Design Charrette #1

Date: 11/17/13 



Design Goal:

A HERS Index of 50 or lower and staying true to our touchstones while remaining affordable entails our initial goal for performance. In addition to adhering to DOE Challenge Home and ENERGY STAR requirements, we are committed to achieving ICC 700, LEED for Homes, EPA WaterSense, EPA IndoorAirPlus, and IBHS Fortified certifications.

Implementation Strategy: 

#1. Well insulated and air sealed envelope

· R-5 windows

· R-10 slab insulation

· R-20 foundation insulation

· R-40 wall insulation

· R-60 attic insulation

· 1 ACH 50 or lower

#2. Efficient HVAC system. 

· After minimizing loads, select appropriately sized and super efficient HVAC equipment

· Provide balanced mechanical ventilation

#3. Durability details and materials to ensure the longevity of the building. 

· Follow ENERGY STAR Checklists

· Follow LEED-H Durability Management Plan

· Develop site specific strategies

Roles: 

Michelle Tinner – Team Leader / Design Goals

Peter LaCongo – Construction Budget / Durability

Michael Walczyk – Net-Zero / Lighting and Appliances

Jacek Bartczak – Architecture / Advanced Framing / Window Placement

Gamika Korale – Financial Analysis 

Jeff Chen – LEED – H and ICC 700 certifications

Zhauzhou Meng – Heating System design

Sarnai Davaadagva – History and Living roof

David Wallace – Architecture / Visitability

Andrew Kenneally – Architecture / Durability 

Talia Horner – Visual and Communication design

Adam Scalisi – Landscape design

Brent Crump – DHW distribution design

Elizabeth Orr – IBHS FORTIFIED certification

[bookmark: _GoBack]Krystal Tyrel – Renderings 











PageOrder #197512 Quotation   1
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne
    2 NC 8300 Casement White TTT      212.34      424.68 1 29 1/229 1/2


3030RO


Fiberglass Screen


Flat 2W x 2H
Left Hand Washability


      13.10
      20.90


      26.20
      41.80


LowE w/Argon


 Stair, Mud Room


     246.34      492.68Line Item Total


--Multiple Unit--
    1 NC 8300 - Mulled 2 Wide White TTT 2 59 1/279 1/2


6080RO
      40.58       40.58Factory Mull


 Away Room


      40.58       40.58Line Item Total


    1 NC 8300 Double Hung - Premium DesignerWhite TTT      224.51      224.51 2 59 1/239 3/4


No Grid Bottom
Double Lock
Fiberglass Full Screen


LowE w/Argon Bottom
Flat 3W x 2H Top


       6.66
       6.66
      10.46


       6.66
       6.66
      10.46


LowE w/Argon Top


     248.29      248.29Line Item Total


    1 NC 8300 Double Hung - Premium DesignerWhite TTT      224.51      224.51 2 59 1/239 3/4


No Grid Bottom
Double Lock
Fiberglass Full Screen


LowE w/Argon Bottom
Flat 3W x 2H Top


       6.66
       6.66
      10.46


       6.66
       6.66
      10.46


LowE w/Argon Top


     248.29      248.29Line Item Total


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/





PageOrder #197512 Quotation   2
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne


     537.16      537.16Pattern Total


--Multiple Unit--
    2 NC 8300 - Mulled 2 Wide White TTT 3 47 1/259 1/2


4860RO
      40.58       81.16Factory Mull


 Bedroom 1,2


      40.58       81.16Line Item Total


    2 NC 8300 Casement White TTT      227.22      454.44 3 47 1/229 3/4


Fiberglass Screen


No Grid
Left Hand Egress


      13.10       26.20LowE w/Argon


     240.32      480.64Line Item Total


    2 NC 8300 Casement White TTT      227.22      454.44 3 47 1/229 3/4


Fiberglass Screen


No Grid
Right Hand Egress


      13.10       26.20LowE w/Argon


     240.32      480.64Line Item Total


     521.22    1,042.44Pattern Total


    3 NC 8300 Awning White TTT      255.62      766.86 4 29 1/229 1/2
3030RO


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/





PageOrder #197512 Quotation   3
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne


Fiberglass Screen


Flat 2W x 2H
Awning Operator/Lock


       6.66
      10.46


      19.98
      31.38


LowE w/Argon


 Bedroom 2, Away Room, Master Bath


     272.74      818.22Line Item Total


    3 NC 8300 Casement White TTT      227.22      681.66 5 47 1/229 1/2
4830RO


Left Hand Egress
Fiberglass Screen


      13.10       39.30LowE w/Argon


 Bedroom 2, Away Room


     240.32      720.96Line Item Total


    3 NC 8300 Casement White TTT      227.22      681.66 6 47 1/229 1/2
4830RO


Right Hand Egress
Fiberglass Screen


      13.10       39.30LowE w/Argon


 Living, Master Bath


     240.32      720.96Line Item Total


--Multiple Unit--
    2 NC 8300 - Mulled 3 Wide (1/4,1/2,1/4) White TTT 7 47 1/281 1/2


4882RO
      81.16      162.32Factory Mull


 Dining


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/





PageOrder #197512 Quotation   4
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne
      81.16      162.32Line Item Total


    2 NC 8300 Double Hung - Premium DesignerWhite TTT      178.53      357.06 7 47 1/220 3/8


No Grid Bottom
Single Lock
Fiberglass Full Screen


LowE w/Argon Bottom
No Grid Top


       6.66
       6.66


      13.32
      13.32


LowE w/Argon Top


     191.85      383.70Line Item Total


    2 NC 8300 Picture Window White TTT      173.12      346.24 7 47 1/240 3/4


No Grid
      13.10       26.20LowE w/Argon DS


     186.22      372.44Line Item Total


    2 NC 8300 Double Hung - Premium DesignerWhite TTT      178.53      357.06 7 47 1/220 3/8


No Grid Bottom
Single Lock
Fiberglass Full Screen


LowE w/Argon Bottom
No Grid Top


       6.66
       6.66


      13.32
      13.32


LowE w/Argon Top


     191.85      383.70Line Item Total


     651.08    1,302.16Pattern Total


--Multiple Unit--
    1 NC 8300 - Mulled 2 High White TTT 8 47 1/229 1/2


4830RO
Height of Position 1=16
Width of Position 1=30


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/





PageOrder #197512 Quotation   5
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne
      40.58       40.58Factory Mull


 Kitchen


      40.58       40.58Line Item Total


    1 NC 8300 Awning White TTT      223.16      223.16 8 1630


Fiberglass Screen


No Grid
Awning Operator/Lock


       6.66        6.66LowE w/Argon


     229.82      229.82Line Item Total


    1 NC 8300 Casement White TTT      212.34      212.34 8 31 1/229 1/2


Fiberglass Screen


No Grid
Left Hand Washability


      13.10       13.10LowE w/Argon


     225.44      225.44Line Item Total


     495.84      495.84Pattern Total


    2 NC 8300 Double Hung - Premium DesignerWhite TTT      209.64      419.28 9 59 1/229 1/2
6030RO


No Grid Bottom
Single Lock
Fiberglass Full Screen


Tempered LowE w/Argon Bottom
No Grid Top


      54.00
      54.00


     108.00
     108.00


Tempered LowE w/Argon Top


 Stair


     317.64      635.28Line Item Total


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/





PageOrder #197512 Quotation   6
From


Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211
Phn: 800-252-3743
Fax: 315-455-9275


Factory will Ship To
Erie Materials, Inc. SY
500 Factory Avenue
PO Box 476
Syracuse, NY 13211


PO #


Customer
Montage - DoE


Phn:


Comment


Products Manufactured by
Paradigm Window Solutions Portland, ME 04103


Order Information


Ord Type STD Sell
WTH1Route


Date  3/17/2014


*021197512*


Unit CostWidthQty Description NetColor HeightLne


Order Totals
Total    6,765.70
Sales Tax @ 8%      541.26
Grand Total    7,306.96


Prices on this estimate are valid for thirty days.
.
***UNITS WITH CASINGS, RECEIVER, JAMBS APPLIED - ADD AN ADDITIONAL ¼" TO THE ROUGH OPENING
SIZE WIDTH AND HEIGHT TO DETERMINE FRAMING ROUGH OPENING SIZE***
CONVERT TO ORDER
Customer Initials_______________________ Date____________________
.
THESE PRODUCTS ARE SPECIAL ORDER AND CANNOT BE RETURNED.
By signing, you agree all quantities, sizes and specifications are correct and ready for
order; no changes or cancellations can occur once special order items have been submitted
to the manufacturer.
.
Customer Signature__________________________________________
-
Customer Name (please print)______________________________


8111         -R05



http://www.docu-track.com/buy/

http://www.docu-track.com/buy/






  Montage Builders – Northern Forest 
  LEAN Control Plan 


 


Project Name ____________________________ Project Location _________________________ 


Subcontractor ___________________________  Date ___________________________________ 


Prepared By _____________________________   


 


LEAN Construction practices are mandatory for all Montage Builders – Northern Forest’s (MB-NF) 


projects. MB-NF highly encourages all subcontractors to take advantage of this control plan and 


implement it on all projects. These practices help with customer satisfaction and maximize profit 


potential for your project. Practicing LEAN Construction allows you to incorporate more features 


seamlessly into your work saving you money. 


Goals: 


• Supply Chain Management 


• On Time Delivery 


• Improved safety & quality 


• Improved sequencing promotes 


efficiency 


• Cost Saving


• Eliminate waste in the areas of: 


o Human effort 


o Space 


o Capital 


o Time 


o Overproduction 


• Practice the 5 S’ 


o Sort 


o Straighten  


o Sweep 


o Standardize 


o Sustain 


o Under Utilization of employees 


o Movement 


o Rework 


o Inventory 


o Waiting 


o Redundancy 







  Montage Builders – Northern Forest 
  LEAN Control Plan 


Category Requirement and Documentation Initials 


Training & Education 


All subcontractors are required to demonstrate that they have 
provided training and education to their employees on LEAN 
Construction practices. This can be achieved through a LEAN 
Construction workshop or a specific company training programs.   


Continued Education 
and Evaluation 


Weekly meetings shall be held with employees to continue education 
and evaluate LEAN Construction practices.   


Resource 
Management Plan 


Subcontractors shall develop a Resource Management Plan for all 
waste areas as defined above. The plan should demonstrate how it will 
be implemented and also how, and who will verify compliance. 
Whenever appropriate, request minimal packaging from suppliers.   


Just in Time Delivery 
Subcontractors will develop a plan to coordinate Just in Time Delivery. 
The plan shall include and define staging areas.   


No Materials Hit the 
Floor 


All materials, where possible, are to be stored on wheeled carts. 
Pallets are acceptable where appropriate. Resource Recovery cans 
shall be on carts with lockable wheels and shall be well labeled.   


Designated Cutting 
and Tool Area 


A designated cutting station is to be set up. This helps to keep clean 
wood separate and easy to recycle. Designated tool storage areas 
should also be specified and must be inventoried at the beginning and 
end of each day.   


End of Day Meetings 


Hold a meeting at the end of each work day to review previous work, 
record plan failures and determine why, and plan for the next day. This 
may include making corrections and/or modifications to the LEAN 
plan.   


Pre-installation 
Inspections 


All materials are to be inspected for defects upon delivery and before 
signing the delivery ticket. Subcontractor will be held financially 
responsible for any damaged materials that have been accepted for 
delivery. All moisture sensitive materials are to be protected and 
stored in a dry area.   


Continuous 
Improvement 


A plan shall be developed to ensure continuous improvement. This 
plan should work to improve the project as a whole and determine 
strategies to add value at each step of the process.   


Reporting 


Subcontractor is required to submit weekly reports on LEAN 
Construction Plan failures and successes. This report shall also include 
strategies to mitigate future failures or ensure future successes.    


 


Signature:                                                                                                                       Date:__________________                                             


Subcontractor LEAN Representative 


 


Reviewed by:                                                                                                                 Date:__________________                                                 


Contractor LEAN Representative    













cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Stairs- basement 1 155 155.00 1 450 450.00 605.00


Total $605.00
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Start Here!

																This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																										Score		Mandatory		Bronze		Silver		Gold		Emerald



		© 2013 Home Innovation Research Labs, Inc.														Revised January 15, 2014								This Project		890		Met		231		349		509		641

		NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™														All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission.  Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.

		Version				2.30				This spreadsheet is designed for Excel 2007 and Excel 2010

		This workbook may be updated periodically.  Before scoring a project, always check to see if you have the latest version.

		Go to http://www.homeinnovation.com/greenscoring to download the latest version of the NGBS Scoring for New Construction spreadsheet.

		Last revision: 				January 15, 2014						See the Errata worksheet for a list of versions & corrections.												



		Introduction

		This workbook allows you to score your new single-family or multi-unit green building projects to the ICC 700-2012 National Green Building Standard™. Use of the NGBS Scoring workbook is the required entry point for National Green Building Certification. This workbook is intended to be used in conjunction with the publications ICC 700-2012 National Green Building Standard™ and National Green Building Standard Commentary™.  Please read the Instructions found below the Project Information.  Excel 2007 or 2010 is required!



		Project Information

		Please fill in the information below. All fields are required unless marked otherwise. This information may be used to pre-populate fields and aid in scoring decisions in this tool. It may also be used for statistical reasons. Your privacy is important to us, and your information will not be shared or sold outside of the NAHB Research Center or National Association of Home Builders.

		Builder Name:										Montage Builders & Designers

		Builder Phone Number:

		Physical Address of Home:										201 Hubbell Ave.						City:		Syracuse						State:		NY		Zip:		13207

		Community/Lot #:																County:		Onondaga



		The project I am scoring is:										Single-Family														

		

		Project's Climate Zone:										5						Climate Type:				Moist								See Climate Zone Map.



		Above grade plane finished floor area:										1924						s.f./unit		Calculate per ANSI Z765.  For a multi-unit building, use a weighted average of the individual unit sizes. 








		Total conditioned floor area:										2184						s.f.		



		Project Description (optional): 



		HERS Index (if available):										48.00



		Foundation Type:										Basement



		Type of HVAC System:										Heat Pump						2nd Type:				Electric Resistance						3rd Type:



		Heating Fuel:										Other



		Renewable Energy:										Photovoltaic



		Thermal Envelope Insulation:



		Attic Type:										None



		Solid Fuel Burning Applicance:										Other



		Attached Garage:										No



		Recessed Lighting:



		Special Design Features:										Passive Solar:				Yes				Tankless Water Heater:						No

												Mass Walls:								Composting Toilet:						Yes

												Ductless:

												Radiant/Hydronic:



		Local Energy Code:										2012 IECC



		Local Building Code:										2012 IBC





		Key



						This is an indication to enter a value.  																 The slightly darker blue cells have a drop down list for choosing the input value.



						This indicates a calculation. This type of cell will calculate points based on data entered in other cells.  Do not try to enter a value in this type of cell.



						This indicates scoring tool logic has been violated somehow. Check all instructions and warnings, make sure multiple values have not been chosen when only one is required, and do not enter data in fields marked as "off limits".  Look for notes or other nearby information to identify the cause of the problem.



						This indicates a Mandatory input.



				NOTE		This indicates a special warning or instruction for scoring.  Read all cells like this very carefully.



						This indicates an area for personal notes in the Notes area.                   If the note is preceded with an asterisk (*), the area will be highlighted.



						A cell formatted like this in the Notes area indicates that additional information is required for verification and certification.



						This indicates a field that is "off limits". A value should not be entered because a special condition has been met (such as Alternative Bronze, Performance or Prescriptive Path in Chapter 7), or not met yet (such as choosing Single-Family or Multi-Unit in the General Project Description above).





		Instructions



		When you have finished scoring your project, send this file as an attachment to your verifier. Accredited verifiers can be found at www.homeinnovation.com/FindNGBSverifier .



		The NGBS Scoring for New Construction workbook is based on the ANSI approved ICC-700-2012 National Green Building Standard™. It is intended for builders, designers, and other professionals who are interested in pursuing National Green Building Certification through the Home Innovation Research Labs. 



		Filling out the fields in the General Project Description and Detailed Project Information sections BEFORE starting to score a project is strongly recommended. This information will aid in decision making throughout the tool, and will be used by verifiers and Home Innovation during the certification process.



		The scoring status is available at the top of each worksheet for Chapters 5-10.  This is for reference only.  Review the Scoring Analysis worksheet carefully for a detailed report of your project's status.



		The Approved Products column displays links when Green Approved Products are available for practices. Click “See Products” to review relevant products on the Green Approved Products website. An internet connection is required.



		The Notes column allows for personal comments. If more room is needed to enter text in a Notes field, expand the row height. This column must be used when a practice requires additional information.   Putting an * as the first character of a note will cause it to highlight a different color as a reminder to pay attention to the note.



		The Designer’s Report worksheet does not allow for any data entry: it is a reflection of the data recorded in the worksheets for Chapters 5-10 and the Start Here! page.  It also reports scoring errors and missing Mandatory conditions.  To change the data on the Designer’s Report, you must make your changes on the worksheets for Chapters 5-10 and the Start Here! page.



		For advanced users of Excel, filtering has been incorporated into the Designer’s Report. If you are not familiar with filtering in Excel, please see the Help option for the Excel software.



		This spreadsheet is saved at a default magnification of 100%. If the widths of the worksheets do not fit on your computer screen, adjust the magnification or zoom in Excel until it is a size that works for you. Please note that adjusting the magnification may cut off text in some cells. Adjust the row height if this happens.



		This scoring tool was developed using Microsoft Excel 2010 for PC, and tested in Excel 2010 and Excel 2007. Features of this spreadsheet will not work in older versions of Excel, in spreadsheet software other than Excel, or platforms other than Windows.





&10(c) 2013 NAHB Research Center. All rights reserved.  This document is protected by U.S. copyright law.   Research Center authorizes use by those persons participating in the Research Center's Green Building Certification	


http://www.homeinnovation.com/greenscoring

Ch5

																		This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																												Score		Mandatory		Bronze		Silver		Gold		Emerald

																										This Chapter		225		N/A		50		64		93		121

		NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™																Revised January 15, 2014								This Project		890		Met		231		349		509		641

																		© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

				Practice #						Chapter 5: Lot Design, Preparation, and Development																		Points Available		Points Claimed		Notes						 Products

				500 - Lot Design, Preparation, and Development

				500.0						Intent. This section applies to lot development for the eventual construction of residential buildings, multi-unit buildings, or additions thereto that contain dwelling units. The buildings on the lot earn their own performance level by complying with the provisions of Sections 303, 304, or 305.5, as applicable.

				501 - Lot Selection

				501.1						Lot. The lot is selected to minimize environmental impact by one or more of the following.
Claim points for all that apply from (1)-(5) below:

						(1)				The builder selects a lot within an NGBS certified green community or equivalent on which to build.																		6										--

						(2)				An infill lot is selected.																		8		8								--

						(3)				An infill lot is selected that is a greyfield.																		7		7								--

						(4)				An EPA-recognized brownfield lot is selected.																		9										--

						(5)				A lot with an average slope calculation of less than 15% is selected.																		9		9								--

				501.2						Multi-modal transportation. A range of multi-modal transportation choices are promoted by one or more of the following:
Claim points for all that apply from (1)-(3) below:

						(1)				A lot is selected within one-half mile (805 m) of pedestrian access to a mass transit system or within five miles (8046 m) of a mass transit station with provisions for parking.
																		4		4								--

						(2)				Walkways, street crossings, and entrances designed to promote pedestrian activity are provided. New buildings are connected to existing sidewalks and areas of development.																		5		5								--

						(3)				A lot is selected within one-half mile (805 m) of six or more community resources [e.g., recreational facilities (such as pools, tennis courts, basketball courts), parks, grocery store, post office, place of worship, community center, daycare center, bank, school, restaurant, medical/dental office, laundromat/dry cleaner].																		4		4								--

										NOTE: List the 6 community resources in the Notes field.

						(4)				Bicycle use is promoted by building on a lot located within a community that has rights-of-way specifically dedicated to bicycle use in the form of paved paths or bicycle lanes or on an infill lot located within 1/2 mile of a bicycle lane designated by the jurisdiction.																		5		5								--

				502 - Project Team, Mission Statement, and Goals

				502.1						Project team, mission statement, and goals. A knowledgeable team is established and team member roles are identified with respect to green lot design, preparation, and development. The project’s green goals and objectives are written into a mission statement.																		4		4								--

				503 - Lot Design

				503.0						Intent. The lot is designed to avoid detrimental environmental impacts first, minimize any unavoidable impacts, and mitigate for those impacts that do occur. The project is designed to minimize environmental impacts and to protect, restore, and enhance the natural features and environmental quality of the lot.

										NOTE: To be awarded points allocated for design the intent of the design is implemented.

				503.1						Natural resources. Natural resources are conserved by one or more of the following:
Claim points for all that apply from (1)-(7) below:

						(1)				A natural resources inventory is completed under the direction of a qualified professional.																		5		5								--

						(2)				A plan is implemented to conserve the elements identified by the resource inventory as high-priority resources.																		6		6								--

						(3)				Items listed for protection in the resource inventory plan are protected under the direction of a qualified professional.																		4		4								--

						(4)				Basic training in tree or other natural resource protection is provided for the on-site supervisor.																		4		4								--

						(5)				All tree pruning on-site is conducted by a Certified Arborist.																		3										--

						(6)				Ongoing maintenance of vegetation on the lot during construction is in accordance with TCIA A300 or locally accepted best practices.																		4		4								--

						(7)				Where a lot adjoins a landscaped common area, a protection plan from construction activities next to the common area is implemented.																		5		5								--

				503.2						Slope disturbance. Slope disturbance is minimized by one or more of the following:
Claim points for all that apply from (1)-(5) below:

						(1)				The use of terrain adaptive architecture including terracing, retaining walls, landscaping, or other re-stabilization techniques.																		5										--

						(2)				Hydrological/soil stability study is completed and used to guide the design of all buildings on the lot.																		4		4								--

						(3)				All or a percentage of driveways and parking are aligned with natural topography to reduce cut and fill.
																		10%-25% = 3 pts
25%-75% = 4 pts
>75% = 6 pts		>75%								--

																														6

						(4)				Long-term erosion effects are reduced through the design and implementation of terracing, retaining walls, landscaping, or restabilization techniques.																		5										--

						(5)				Underground parking uses the natural slope for parking entrances.																		5										--

				503.3						Soil disturbance and erosion. Soil disturbance and erosion are minimized by one or more of the following:
Claim points for all that apply from (1)-(3) below:

										NOTE: Points must be taken in 503.3 to claim points in 504.1. (Also see Section 504.3.) 

						(1)				Construction activities are scheduled to minimize length of time that soils are exposed.																		5		5								--

						(2)				At least 75% of total length of the utilities on the lot are designed to use one or more alternative means:
    (a) tunneling instead of trenching
    (b) use of smaller (low ground pressure) equipment or geomats to spread the weight of construction equipment
    (c) shared utility trenches or easements
    (d) placement of utilities under paved surfaces instead of yards																		5		5								--

										NOTE: List alternative means of installing utilities in the assigned Notes area.

						(3)				Limits of clearing and grading are demarcated on the lot plan.																		5		5								--

				503.4						Storm water management. A storm water management design includes one or more of the following low-impact development techniques:
Claim points for all that apply from (1)-(6) below:

										NOTE: For lots in a development, the points for items (1), (2), and (3) may be awarded for the lot when there is a community storm water management plan implemented and the builder does not violate that plan with respect to water leaving the lot. 

						(1)				Natural water and drainage features are preserved and used.																		6		6								--

						(2)				Facilities that minimize concentrated flows and simulate flows found in natural hydrology by the use of vegetative swales, french drains, wetlands, drywells, rain gardens, and similar infiltration features.																		7		7								--

						(3)				All or a percentage of impervious surfaces are minimized and permeable materials are used for driveways, parking areas, walkways, and patios.																		<25% = 2 pts
25%-75% = 4pts
>75% = 6 pts		>75%								--

																														6

						(4)				A minimum of 50 percent of the roof is vegetated (green roof) using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building site. Invasive plant species are not permitted.																		5										--

						(5)				Stormwater management practices that manage rainfall on-site and prevent the off-site discharge from all storms up to and including the volume of the 95th percentile storm event.																		6		6								--

						(6)				Conduct a hydrologic analysis that results in the design of a stormwater management system that maintains the pre-development (stable, natural) runoff hydrology of the site throughout the development or redevelopment process. Post-construction runoff rate, volume, and duration cannot exceed predevelopment rates.																		7		7		Save the Rain						--

				503.5						Landscape plan. A landscape plan for the lot is developed to limit water and energy use while preserving or enhancing the natural environment.
Points must be taken in 503.5(1), 503.5(2), 503.5(3), or 503.5(4) to claim points for 801.6.5(3).
Claim points for all that apply from (1)-(8) below:																		Pick type of landscape plan:		Full Landscape Plan

						(1)				Where a lot is less than 50% turf, a plan is formulated to restore or enhance natural vegetation that is cleared during construction. Landscaping is phased to coincide with achievement of final grades to ensure denuded areas are quickly vegetated.																		6		6								--



						(2)				Turf grass species, other vegetation, and trees are selected and specified on the lot plan that are native or regionally appropriate for local growing conditions.																		4		4								--



						(3)				The percentage of turf areas that is designed to be mowed is limited and shown on the lot plan. The percentage is based on the landscaped area of the lot not including the home footprint, hardscape, and any undisturbed natural areas.
Claim points for only one from (a)-(d) below:																				>0% - <20%								--

										Points for Full Landscape Plan																				4

										a		0% or EPA WaterSense Water Budget Tool is used to determine the maximum percentage of turf areas												5

										b		greater than 0% to less than 20%												4

										c		20% to less than 40%												3

										d		40% to 60%												2

						(4)				Plants with similar watering needs are grouped (hydrozoning).																		5										--



						(5)				Summer shading by planting installed to shade a minimum of 30% of building walls. To conform to summer shading, the effective shade coverage is the arithmetic mean of the shade coverage calculated at 10 am for eastward facing walls, noon for southward facing walls, and 3 pm for westward facing walls on the summer solstice five years after planting.																		5										--



						(6)				Vegetative wind breaks or channels are designed as appropriate for local conditions to protect the lot and immediate surrounding lots as appropriate for local conditions.																		4		4								--



						(7)				On-site (or community generated) tree trimmings or stump grinding of regionally appropriate trees are used on the site to provide protective mulch during construction or for landscaping.																		3		3								--

						(8)				An integrated pest management plan is developed to minimize chemical use in pesticides and fertilizers.																		4		4								--

				503.6						Wildlife habitat. Measures are planned that will support wildlife habitat and include at least two of the following:

										Claim points at least 2 from (1)-(4) below:

						(1)				Plants and gardens that will encourage wildlife, such as bird and butterfly gardens.																		3		3								--

						(2)				Inclusion of a certified “backyard wildlife” program.																		3		3		NWF Backyard Habitat, Monarch Waystation						--

						(3)				Lots are adjacent to wildlife corridors, fish and game parks, or preserved areas and are designed with regard for this relationship.																		3										--

						(4)				Outdoor lighting techniques are utilized with regard for wildlife.																		3		3								--

				503.7						Environmentally sensitive areas. Environmentally sensitive areas.
Claim points for all that apply from (1)-(2) below:

						(1)				The lot does not contain any environmentally sensitive areas that are disturbed by the construction.																		4		4								--

						(2)				Compromised environmentally sensitive areas are mitigated or restored.																		4										--

				504 - Lot Construction

				504.0						Intent. Environmental impact during construction is avoided to the extent possible; impacts that do occur are minimized, and any significant impacts are mitigated.

				504.1						On-site supervision and coordination. On-site supervision and coordination is provided during clearing, grading, trenching, paving on the lot, and installation of utilities on the lot to ensure that specified green development practices are implemented. (also see Section 503.3)																		4		4								--

										NOTE: Points must be taken in 503.3 to claim points in 504.1.

				504.2						Trees and vegetation. Designated trees and vegetation are preserved by one or more of the following:
Claim points for all that apply from (1)-(3) below:

						(1)				Fencing or equivalent is installed to protect trees and other vegetation.																		3		3								--

						(2)				Trenching, significant changes in grade, and compaction of soil and critical root zones in all “tree save” areas as shown on the lot plan are avoided.																		5		5								--

						(3)				Damage to designated existing trees and vegetation is mitigated during construction through pruning, root pruning, fertilizing, and watering.																		4		4								--

				504.3						Soil disturbance and erosion implementation. On-site soil disturbance and erosion are minimized by one or more of the following in accordance with the SWPPP or applicable plan: (also see Section 503.3)
Claim points for all that apply from (1)-(9) below:

						(1)				Sediment and erosion controls are installed on the lot and maintained in accordance with the storm water pollution prevention plan, where required.																		5		5								--

						(2)				Limits of clearing and grading are staked out on the lot.																		5		5								--

						(3)				“No disturbance” zones are created using fencing or flagging to protect vegetation and sensitive areas on the lot from construction activity.																		5		5								--

						(4)				Topsoil from either the lot or the site development is stockpiled and stabilized for later use and used to establish landscape plantings on the lot.																		5		5								--

						(5)				Soil compaction from construction equipment is reduced by distributing the weight of the equipment over a larger area (laying lightweight geogrids, mulch, chipped wood, plywood, OSB, metal plates, or other materials capable of weight distribution in the pathway of the equipment).																		4										--

						(6)				Disturbed areas on the lot that are complete or to be left unworked for 21 days or more are stabilized within 14 days using methods as recommended by the EPA, or in the approved storm water pollution prevention plan, where required.																		3		3								--

						(7)				Soil is improved with organic amendments or mulch.																		3										--

						(8)				Utilities on the lot are installed using one or more alternative means (e.g., tunneling instead of trenching, use of smaller equipment, use of low ground pressure equipment, use of geomats, shared utility trenches or easements).																		5										--

										NOTE: List alternative means of installing utilities in the assigned Notes area.

						(9)				Inspection reports of storm water best management practices are available.																		3		3								--

				505 - Innovative Practices

				505.0						Intent. Innovative lot design, preparation and development practices are used to enhance environmental performance. Waivers or variances from local development regulations are obtained, and innovative zoning practices are used to implement such practices.

				505.1						Driveways or parking areas. Driveways and parking areas are minimized by one or more of the following:

						(1)				Off-street parking areas are shared or driveways are shared. Waivers or variances from local development regulations are obtained to implement such practices, if required.																		5										--

						(2)				In a multi-unit project, parking capacity is not to exceed the local minimum requirements.																		5										--

										This project is Single-Family & is NOT eligible for points in 505.1(2).

						(3)				Structured parking is utilized to reduce the footprint of surface parking areas.																		25% - <50% = 4 pts
50% - 75% = 5 pts
>75% = 6 pts		>75%								--

																														6

				505.2						Heat island mitigation. Heat island effect is mitigated byone or more of the following.

						(1)				Hardscape: Not less than 50 percent of the surface area of the hardscape on the lot meets one or a combination of the following methods.
     (a) Shading of hardscaping: Shade is provided from existing or new vegetation (within five years) or from trellises. Shade of hardscaping is to be measured on the summer solstice at noon.
     (b) Light-colored hardscaping: Horizontal hardscaping materials are installed with a solar reflectance index (SRI) of 29 or greater. The SRI shall be calculated in accordance with ASTM E1980. A default SRI value of 35 for new concrete without added color pigment is allowed to be used instead of measurements.
     (c) Permeable hardscaping: Permeable hardscaping materials are installed.																		5		5		C						--

										NOTE: In the assigned Notes area, indicate whether (a), (b), (c), or a combination is provided.

						(2)				Roofs: Not less than 75 percent of the exposed surface of the roof meets one or a combination of the following methods.
     (a) Minimum initial SRI of 78 for a low-sloped roof (a slope less than or equal to 2:12) and a minimum initial (SRI) of 29 for a steep-sloped roof (a slope of more than 2:12). The SRI shall be calculated in accordance with ASTM E1980. Roof products shall be labeled and certified.
     (b) Roof is vegetated using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building site. Invasive plant species are not permitted.																		5										--

										NOTE: In the Notes assigned area, indicate whether (a) or (b) or both are provided.

				505.3						Density. The average density on the lot on a net developable area basis is:																		Points per table										--

										1		7 to less than 14 dwelling units per acre (per 4047 m2)												5 points

										2		14 to less than 21 dwelling units per acre (per 4047 m2)												8 points						0

										3		21 or greater dwelling units per acre (per 4047 m2)												11 points

										

				505.4						Mixed-use development. The lot contains a mixed-use building.																		8										--

				505.5						Community garden(s). A portion of the lot is established as a community garden(s), available to residents of the lot, to provide for local food production to residents or area consumers.																		3		3								--



				End of Chapter 5																										Proceed to Chapter 6 >>
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Ch6

																				This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																														Score		Mandatory		Bronze		Silver		Gold		Emerald

																												This Chapter		173		Met		43		59		89		119

						NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™														Revised January 15, 2014								This Project		890		Met		231		349		509		641

																				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

						Practice #						Chapter 6: Resource Efficiency																		Points
Available		Points Claimed		Notes						Products

						601 - Quality of Construction Materials and Waste

						601.0				Intent. Design and construction practices that minimize the environmental impact of the building materials are incorporated, environmentally efficient building systems and materials are incorporated, and waste generated during construction is reduced.

						601.1						Conditioned floor area. Finished floor area of a dwelling unit is limited. Finished floor area is calculated in accordance with NAHBRC Z765. Only the finished floor area for stories above grade plane is included in the calculation.

For a multi-unit building, use a weighted average of the individual unit sizes in qualifying for available points.

Claim points for only one from (1)-(4) below:																				9								--

												1		less than or equal to 1,000 square feet (93 m2)										15 points

												2		less than or equal to 1,500 square feet (139 m2)										12 points

												3		less than or equal to 2,000 square feet (186 m2)										9 points

												4		less than or equal to 2,500 square feet (232 m2)										6 points

												**Your project has 1924 conditioned square feet above grade plane.**

						601.2						Material usage. Structural systems are designed or construction techniques are implemented that reduce and optimize material usage.
Claim points for all that apply from (1)-(3) below:																		Max=9

								(1)				Minimum structural member or element sizes necessary for strength and stiffness in accordance with advanced framing techniques or structural design standards are selected.																		3		3								--

								(2)				Higher-grade or higher-strength of the same materials than commonly specified for structural elements and components in the building are used and element or component sizes are reduced accordingly.																		3		3								--

								(3)				Performance-based structural design is used to optimize lateral force-resisting systems.																		3		3								--

						601.3						Building dimensions and layouts. Building dimensions and layouts are designed to reduce material cuts & waste. This practice is used for a minimum of 80% of the following areas:
Claim points for all that apply from (1)-(5) below:

								(1)				Floor area																		3		3								--

								(2)				Wall area																		3		3								--

								(3)				Roof area																		3		3								--

								(4)				Cladding or siding area																		3		3								--

								(5)				Penetrations or trim area																		1		1								--

						601.4						Framing and structural plans. Detailed framing or structural plans, material quantity lists and on-site cut lists for framing, structural materials, and sheathing materials are provided.																		4		4								--

						601.5						Prefabricated components. Precut, preassembled, panelized, or precast assemblies are utilized for a minimum of 90% for the following system or building.																		Max=13

												NOTE: Points can be  claimed for 601.5(1), 601.5(2), and/or 601.5(3) OR 601.5(4) OR 601.5(5).

								(1)				floor system																		4		4								--

								(2)				wall system																		4

								(3)				roof system																		4		4

								(4)				Modular construction for the entire building located above grade.																		13										--

								(5)				Manufactured home construction for the entire building located above grade.																		13										--

						601.6						Stacked stories. Stories above grade are stacked, such as in 1½-story, 2-story, or greater structures.  The area of the upper story is a minimum of 50% of the area of the story below, based on areas with a minimum ceiling height of 7 feet (2134 mm).
Claim points for only one from (1)-(3) below:																		Point per 
Table 601.6		2 story bldg								--

												1		1 stacked story				4 points														4

												2		2 stacked stories				6 points

												3		3 stacked stories				8 points

						601.7						Site-applied finishing materials. Building materials or assemblies listed below that do not require additional site-applied material for finishing are incorporated in the building. These include:
(a) pigmented, stamped, decorative, or final finish concrete or masonry
(b) interior trim not requiring paint or stain
(c) exterior trim not requiring paint or stain
(d) window, skylight, and door assemblies not requiring paint or stain on one of the following surfaces:
     i. exterior surfaces
     ii. interior surfaces
(e) interior wall coverings or systems not requiring paint or stain or other type of finishing application
(f) exterior wall coverings or systems not requiring paint or stain or other type of finishing application
(g) pre-finished hardwood flooring

For example: of all of the exterior trim, less than 10% needs to be painted.																		12 points max.

												Enter number of types of materials or assemblies where at least 90% are pre-finished:																		5 pts each		5		Siding and Interior Trim						--

												Enter number of types of materials or assemblies where at least 50% are pre-finished:																		2 pts each		2

												Enter number of types of materials/assemblies where at least 35% to <50% are pre-finished:																		1 point each

												NOTE: Indicate types of materials or assemblies in the assigned Notes area. Note if used at 90%, 50%, or 35 to less than 50% level.
Qualifying materials limited to: pigmented, stamped, decorative, or final finish concrete or masonry; trim not requiring paint or stain; window, skylight, and door assemblies not requiring paint/stain on exterior and/or interior; wall coverings/systems not requiring paint/stain or other type of finishing.																				12

				x		601.8						Foundations. A foundation system that minimizes soil disturbance, excavation quantities and material usage, such as frost-protected shallow foundations, isolated pier and pad foundations, deep foundations, post foundations, or helical piles is selected, designed, and constructed. The foundation is used on 50 percent or more of the building footprint.																		3										--

				x								NOTE: Indicate in the assigned Notes area the type designed and constructed: frost-protected shallow foundations, pier and pad foundations, post foundations, or other similar foundation type.

						601.9						Above grade wall systems. One or more of the following above grade wall systems that provide sufficient structural and thermal characteristics are used for a minimum of 75% of the gross exterior wall area of the building:
     (1) adobe
     (2) concrete and/or masonry
     (3) logs
     (4) rammed earth																		4										--

												NOTE: Indicate in the assigned Notes area the type of wall system used.

						602 - Enhanced Durability and Reduced Maintenance

						602.0				Intent. Design and construction practices are implemented that enhance the durability of materials and reduce in-service maintenance.

						602.1						Moisture Mangement - Building Envelope

						602.1.1						Capillary breaks

		x				602.1.1.1						A capillary break and vapor retarder are installed at concrete slabs in accordance with ICC IRC Sections R506.2.2 and R506.2.3 or ICC IBC Sections 1910 and 1805.4.1.
    																		Mandatory, if applicable		Met								--

						602.1.1.2						Add a capillary break on footing to prevent moisture migration into foundation wall.																		3		3								--

						602.1.2						Foundation Waterproofing. Enhanced foundation waterproofing is installed:
     (1) rubberized coating, or
     (2) drainage mat																		4		Drainage mat								--

																																4

						602.1.3						Foundation Drainage

		x				602.1.3.1						Where required by the ICC IRC or IBC for habitable and usable spaces below grade, exterior drain tile is installed.																		Mandatory, if applicable.		Met								--

						602.1.3.2						Interior and exterior foundation perimeter drains are installed and sloped to discharge to daylight, dry well, or sump pit.																		4		4								--

				x		602.1.4						Crawlspaces

				x		602.1.4.1						Vapor retarder in unconditioned vented crawlspace is in accordance with the following, as applicable. Joints of vapor retarder overlap a minimum of 6 inches (152 mm) and are taped.

				x				(1)				Floors. Minimum 6 mil vapor retarder installed on the crawlspace floor and extended at least 6 inches up the wall and is attached and sealed to the wall.																		6										--

				x				(2)				Walls. Damp-proof walls are provided below finished grade.																		Mandatory, if there is a crawlspace that extends below finished grade										--

				x								On the Start Here! Tab, you selected this foundation type:												Basement

				x		602.1.4.2						Crawlspace that is built as a conditioned area is sealed to prevent outside air infiltration and provided with conditioned air at a rate not less than 0.02 cfm (.009 L/s) per square foot of horizontal area and one of the following is implemented:

				x				(1)				a concrete slab over 6 mil polyethylene or polystyrene sheeting lapped a minimum of 6 inches (152 mm) and taped or sealed at the seams.																		8										--

				x				(2)				6 mil polyethylene sheeting, lapped a minimum of 6 inches (152 mm), and taped at the seams.																		Mandatory, if there is a conditioned crawlspace 

				x								On the Start Here! Tab, you selected this foundation type:												Basement

						602.1.5						Termite barrier. Continuous physical foundation termite barrier used with or without low toxicity treatment is installed in geographical areas that have subterranean termite infestation potential determined in accordance with Figure 6(3).

																		4		4								--

												See Figure 6(3).

												NOTE: Points awarded for dwellings in Very Heavy, Moderate to Heavy, and Slight to Moderate areas.  No points awarded for dwellings in None to Slight areas.

						602.1.6						Termite-resistant materials. Termite-resistant materials are used as follows:
Claim points for only one from (1)-(3) below:

												See Figure 6(3).

												1		In areas of slight to moderate termite infestion probability (as defined by Figure 6(3)) for the foundation, all structural walls, floors, concealed roof spaces not accessible for inspection, exterior decks, and exterior claddings within the first 2 feet (610 mm) above the top of the foundation. 														2 points				slight to moderate termite infestion probability								--

												2		In areas of moderate to heavy termite infestion probability (as defined by Figure 6(3)) for the foundation, all structural walls, floors, concealed roof spaces not accessible for inspection, exterior decks, and exterior claddings within the first 3 feet (914 mm) above the top of the foundation. 														4 points

												3		In areas of very heavy termite infestion probability [as defined by Figure 6(3)] for the foundation, all structural walls, floors, concealed roof spaces not accessible for inspection, exterior decks, and exterior claddings. 														6 points				2

												NOTE: Points awarded for dwellings in Very Heavy, Moderate to Heavy, and Slight to Moderate areas.  No points awarded for dwellings in None to Slight areas.

						602.1.7						Moisture control measures

						602.1.7.1						Moisture control measures are in accordance with the following:
Claim points for all that apply from (1)-(3) below:

								(1)				Building materials with visible mold are not installed or are cleaned or encapsulated prior to concealment and closing.																		2		2								--

								(2)				Insulation in cavities is dry in accordance with manufacturer’s installation instructions when enclosed (e.g., with drywall).																		Mandatory		Met								--

												NOTE: If "N/A" is selected, explain why in the assigned Notes area.																		2		2

								(3)				The moisture content of lumber is sampled to ensure it does not exceed 19% prior to the surface and/or wall cavity enclosure.																		4		4								--

						602.1.7.2						Moisture content of subfloor, substrate, or concrete slabs is in accordance with the appropriate industry standard for the finish flooring to be applied.																		2		2								--

						602.1.8						Water-resistive barrier. Where required by the ICC IRC or IBC, a water-resistive barrier and/or drainage plane system is installed behind exterior veneer and/or siding.																		Mandatory, if applicable.		Met								--

												NOTE: If "N/A" is selected, explain why in the assigned Notes area.

						602.1.9						Flashing. Flashing is provided to minimize water entry into wall and roof assemblies and to direct water to exterior surfaces or exterior water-resistive barriers for drainage. Flashing details are provided in the construction documents and are in accordance with the fenestration manufacturer’s instructions, the flashing manufacturer’s instructions, or as detailed by a registered design professional.

								(1)				Flashing are installed at all of the following locations, as applicable:
(a) around exterior fenestrations, skylights and doors
(b) at roof valleys
(c) at deck, balcony, porch or stair to building intersections
(d) at roof-to-wall intersections, at roof-to-chimney intersections, at wall-to-chimney intersections, and at parapets.
(e) at ends of and under masonry, wood, or metal copings and sills
(f) above projecting wood trim
(g) at built-in roof gutters
(h) drip edge is installed at eaves and rake edges.																		Mandatory		Met								--

								(2)				All window head and jamb flashing are self-adhered flashing complying with AAMA 711-07.																		2		2								--

								(3)				Pan flashing is installed at sills of all exterior windows and doors.																		3		3								--

								(4)				Seamless, preformed kickout flashing, or prefabricated metal with soldered seams is provided at all roof-to-wall intersections. The type and thickness of the material used for roof flashing including but not limited kickout and step flashing is commensurate with the anticipated service life of the roofing material.																		3		3								--

								(5)				A rainscreen wall design is used for exterior wall assemblies.
Claim points for only one from (a) or (b) below:																				System designed with air space								--

												a		A system designed with minimum ¼” inch air space exterior to the water-resistive barrier, vented to the exterior at top and bottom of the wall and integrated with flashing details.														4 points

												b		Either a cladding material or a water-resistive barrier with enhanced drainage, meeting 75% drainage efficiency requirement of ASTM E2273.														2 points				4

								(6)				Through wall flashing is installed at transitions between wall cladding materials, or wall construction types.																		2		2								--

								(7)				Flashing is installed at expansion joints in stucco walls.																		2										--

						602.1.10						Exterior doors. Entries at exterior door assemblies, inclusive of side lights, are covered by one of the following methods to protect the building from the effects of precipitation and solar radiation. A projection factor of 0.375 minimum is provided. Eastern- and western-facing entries in Climate Zones 1, 2, and 3, as determined in accordance with Figure 6(1) or Appendix C, have a projection factor of 1.0 minimum, unless otherwise protected from direct solar radiation by other means (e.g., screen wall, vegetation).
     (a) installing a porch roof or awning
     (b) extending the roof overhang
     (c) recessing the exterior door
Claim points for only one from (1)-(3) below:

												Climate zone 5 chosen for this project. See the Start Here! worksheet.																				2 exterior doors								--

												(1)		1 exterior door						2 points

												(2)		2 exterior doors						4 points												4

												(3)		3 or more exterior doors						6 points

						602.1.11						Tile backing materials. Tile backing materials installed under tiled surfaces in wet areas are in accordance with ASTM C1178, C1278, C1288, or C1325.																		Mandatory, if applicable		Met								--

						602.1.12						Roof overhangs. Roof overhangs, based on inches of rainfall in Table 602.1.12, are provided over a minimum of 90% of exterior walls to protect the building envelope.																		4		4								--

												See Figure 6(2)

												Table 602.1.12
Minimum Roof Overhang for One- & Two-Story Buildings

												Inches Rainfall1				Eave Overhang (Inches)						Rake Overhang (Inches)

												40 or less				12						12

												41 to 70				18						12

												More than 70				24						12

												1 Average annual inches of rainfall are in accordance with Figure 6(2)
For SI: 12 inches = 304.8 mm



						602.1.13						Ice barrier. In areas where there has been a history of ice forming along the eaves causing a backup of water, an ice barrier is installed in accordance with the ICC IRC or IBC at roof eaves and extends at a minimum of 24 inches (610 mm) inside the exterior wall line of the building.																		Mandatory, if applicable.		Met								--

						602.1.14						Architectural Features. Architectural features that increase the potential for water intrusion are avoided:
Claim points for all that apply from (1)-(2) below:

								(1)				No roof configurations that create horizontal valleys in roof design.																		2		2								--

								(2)				No recessed windows and architectural features that trap water on horizontal surfaces.																		2		2								--

								(3)				All horizontal ledgers are sloped away to provide gravity drainage as appropriate for the application.																		Mandatory, if applicable.		Met								--

																														1		1

						602.2						Roof surfaces. A minimum of 90 percent of roof surfaces, not used for roof penetrations and associated equipment, on-site renewable energy systems such as photovoltaics or solar thermal energy collectors, or rooftop decks, amenities and walkways, are constructed of one or both of the following:
     (1) products that are in accordance with the ENERGY STAR® cool roof certification or equivalent
     (2) a vegetated roof system																		3		ENERGY STAR® cool roof								--

																																3

						602.3						Roof water discharge. A gutter and downspout system or splash blocks and effective grading are provided to carry water a minimum of 5 feet (1524 mm) away from perimeter foundation walls.																		4		4								--

						602.4						Finished grade.

						602.4.1						Finished grade at all sides of a building is sloped to provide a minimum of 6 inches (150 mm) of fall within 10 feet (3048 mm) of the edge of the building. Where lot lines, walls, slopes, or other physical barriers prohibit 6 inches (152 mm) of fall within 10 feet (3048 mm), the final grade is sloped away from the edge of the building at a minimum slope of 2 percent.																		Mandatory		Met								--

						602.4.2						The final grade is sloped away from the edge of the building at a minimum slope of 5%.																		1		1								--

						602.4.3						Water is directed to drains or swales to ensure drainage away from the structure.																		1		1								--

						603 - Reused or Salvaged Materials

						603.0				Intent. Practices that reuse or modify existing structures, salvage materials for other uses, or use salvaged materials in the building's construction are implemented.

						603.1						Reuse of existing building. Existing buildings and structures are reused, modified, or deconstructed in lieu of demolition. 
Points awarded for every 200 square feet (18.5 m2) of floor area.																		Points per Table 603.1										--

												Table 603.1																				0

												Square Feet				Points		Square Feet				Points		Square Feet				Points

												200 - <400				1		1000 - <1200				5		1800 - <2000				9

												400 - <600				2		1200 - <1400				6		2000 - <2200				10

												600 - <800				3		1400 - <1600				7		2200 - <2400				11

												800 - <1000				4		1600 - <1800				8		2400+				12

												NOTE: Describe materials used in the assigned Notes area. Materials, elements, or components awarded points under Section 603.1 shall not be awarded points under Section 603.2.

						603.2						Salvaged materials. Reclaimed and/or salvaged materials and components are used. The total material value and labor cost of salvaged materials is equal to or exceeds 1 percent of the total construction cost.
Points awarded per 1% of salvaged materials used based on the total construction cost.																		1% = 1 point
2% = 2 pts
3% = 3 pts
4% = 4 pts
5% = 5 pts
6% = 6 pts
7% = 7 pts
8% = 8 pts
9%+ = 9 pts										--

												NOTE: Describe materials used in the assigned Notes area. Materials, elements, or components awarded points under Section 603.1 shall not be awarded points under Section 603.2.																				0

						603.3						Scrap Materials. Facilitation for sorting and reuse of scrap building material (e.g., provide a central storage area or dedicated bins).																		4		4								--

						604 - Recycled-Content Building Materials

						604.1						Recycled content.

						604.1.1						Building materials with the following percentages of recycled content are used for at least two minor components of the building.																		25 - <50% = 1 pt
50 - <75% = 2 pts
75%+ = 3 pts		25 - <50%								--

												NOTE: In the assigned Notes area, list materials used for minor building components.																				1

						604.1.2						Recycled content. Building materials with the following percentages of recycled content are used for at least two major components of the building.																		25 - <50% = 2 pt
50 - <75% = 4 pts
75%+ = 6 pts										--

												NOTE: In the assigned Notes area, list materials used for major building components.																				0

						605 - Recycled Construction Waste

						605.0				Intent. Waste generated during construction is recycled. All waste classified as hazardous shall be properly handled and disposed.
(Points not awarded for hazardous waste removal.)

						605.1						Construction waste management plan. A construction waste management plan is developed, posted at the jobsite, and implemented with a goal of recycling or salvaging a minimum of 50 percent (by weight) of construction waste.																		6		6								--

						605.2						On-site recycling. On-site recycling measures following applicable regulations and codes are implemented, such as the following:
     (a) Materials are ground or otherwise safely applied on-site as soil amendment or fill. A minimum of 50 percent (by weight) of construction and land-clearing waste is diverted from landfill.
     (b) Alternative compliance methods approved by the Adopting Entity.
     (c) Compatible untreated biomass material (lumber, posts, beams etc.) are set aside for combustion if a solid fuel burning appliance as per Section 901.2.1(2) will be available for on-site renewable energy.																		7		7								--

						605.3						Recycled construction materials. Construction materials (e.g., wood, cardboard, metals, drywall, plastic, asphalt roofing shingles, or concrete) are recycled offsite.																		2 types = 3 pts
3 types = 4 pts
4 types = 5 pts
5+ types = 6 pts		4 types								--

												NOTE: List types of materials recycled in the assigned Notes area.
Examples: Wood, carboard, metal, drywall, plastic, concrete, shingles, other materials																				5

						606 - Renewable Materials

						606.0						Intent. Building materials derived from renewable resources are used.

						606.1						Biobased products. The following biobased products are used:
     (a) certified solid wood in accordance with Section 606.2
     (b) engineered wood
     (c) bamboo
     (d) cotton
     (e) cork
     (f) straw
     (g) natural fiber products made from crops (soy-based, corn-based)
     (h) products with the minimum biobased contents of the USDA 7 CFR Part 2902
     (i) other biobased materials with a minimum of 50% biobased content (by weight or volume)
Claim points for all that apply from (1)-(3) below:																		8 points max.		0								--

								(1)				Two types of biobased materials are used, each for more than 0.5% of the project's projected building material cost.																		3

								(2)				Two types of biobased materials are used, each for more than 1% percent of the project's projected building material cost.																		6

								(3)				Additional types of biobased materials used for more the 0.5% of the project's projected building material cost.																		1 add. type=1 pt
2 add. type=2 pts

												NOTE: Additional points claimed in 606.1(3) will not be awarded unless points are claimed for 606.1(1) and/or 606.1(2).
In the assigned Notes area, list biobased materials used.
Examples: Certified wood, engineered wood, bamboo, cotton, cork, straw, fiber from crops, min. biobased per CFR2902, other biobased with >50% biobased content

						606.2						Wood-based products. Wood or wood-based products are certified to the requirements of one of the following recognized product programs:
     (a) American Forest Foundation's American Tree Farm System® (ATFS)
     (b) Canadian Standards Association's Sustainable Forest Management System Standards (CSA Z809)
     (c) Forest Stewardship Council (FSC)
     (d) Program for Endorsement of Forest Certification Systems (PEFC)
     (e) Sustainable Forestry Initiative® Program (SFI)
     (f) other product programs mutually recognized by PEFC
Claim points for all that apply from (1)-(2) below:

												NOTE: In the assigned Notes area, list certified wood/wood-based products used. Note if they are minor or major elements of the building.
Examples: AFF American Tree Farm System®, CSA Sustainable Forest Management System Standards (CA Z809), Forest Stewardship Councils (FSC), Program for Endorsement of Forest Certification Systems (PEFC), Sustainable Forestry Initiative® Program (SFI), other product programs mutually recognized by PEFC

								(1)				Where a minimum of two certified wood-based products are used for minor elements of the building, such as all trim, cabinetry, or millwork.																		3										--

								(2)				Where a minimum of two certified wood-based products are used in major elements of the building, such as walls, floors, or roof.																		4										--

						606.3						Manufacturing energy. Materials are used for major components of the building that are manufactured using a minimum of 33 percent of the primary manufacturing process energy derived from renewable sources, combustible waste sources, or renewable energy credits (RECs).																		1 mat'l = 2 pts
2 mat'l = 4 pts
3+ mat'l = 6 pts										--

												NOTE: In the assigned Notes area, list materials used that comply with 606.3.																				0

						607 - Recycling

						607.1						Recycling. Occupant recycling is facilitated by one or more of the following methods:
Claim points for all that apply from (1)-(2) below:

								(1)				A built-in collection space in each kitchen and an aggregation/pick-up space in a garage, covered outdoor space, or other area for recycling containers.																		3		3								--

								(2)				Compost facility provided on-site.																		3		3								--

						607.2						Food waste disposers. A minimum of one food waste disposer is installed at the primary kitchen sink.																		1		1								--

						608 - Resource-Efficient Materials

						608.1						Resource-efficient materials. Products containing fewer materials are used to achieve the same end-use requirements as conventional products, including but not limited to:
     (1) lighter, thinner brick with bed depth less than 3 inches and/or brick with coring of more than 25%
     (2) engineered wood or engineered steel products
     (3) roof or floor trusses																		1 prod = 3 pts
2 prod = 6 pts
3+ prod = 9 pts		3+ products								--

												NOTE: In the assigned Notes area, describe the types of products that comply with 608.1.																				9

						609 - Regional Materials

						609.1						Regional materials. Regional materials are used for major elements or components of the building.																		1 type = 2 pts
2 types = 4pts
3 types = 6 pts
4 types = 8 pts
5+ types = 10 pts		1 type								--

												NOTE: In the assigned Notes area, list major materials used that comply with 608.1.																				2

						610 - Life Cycle Analysis

						610.1						Life cycle analysis. A life cycle analysis (LCA) tool is used to select environmentally preferable products or assemblies, or an LCA is conducted on the entire building. Points are awarded in accordance with 610.1.1 and 610.1.2. Only one method of analysis or tool may be utilized. A reference service life for the building is to be 60 years for any life cycle analysis tool. Results of the LCA are reported in the manual required in Section 1003.1(1) of this standard in terms of the environmental impacts listed in this practice and it states if operating energy was included in its preparation.																		15 points for 610.1.1

10 points max. for 610.1.2		6

						610.1.1						Whole-building life cycle analysis. A whole-building LCA is performed using a life cycle assessment and data compliant with ISO 14044 or other recognized standards.																		15										--

						610.1.2						Life cycle analysis for a product or assembly. An environmentally preferable product or assembly is selected for an application based upon the use of an LCA tool that incorporates data methods compliant with ISO 14044 or other recognized standards that compare the environmental impact of products or assemblies. Claim all that apply from (1) and (2) below:																		10 points max.
for 610.1.2(1) & (2)		6

								(1)				Two or more products with the same intended use are compared based on LCA and the product with at least a 15% average improvement is selected. Number of points awarded is based on the number of environmental impact measures compared. The environmental impact measures to be considered are chosen from the following:
     (a) Fossil fuel consumption;  (b) Global warming potential; (c) Acidification potential; (d) Eutrophication potential; (e) Ozone depletion potential
(Points awarded per product/system comparison.)																		Points per Table 610.1.2(1)		6

																														Enter # of comparions with 4 impact measures:										--

												# of product comparisons						1		2		3		4		5+				Enter # of comparions with 5 impact measures:		2

												4 impact measures						2 pts		4 pts		6 pts		8 pts		10 pts

												5 impact measures						3pts		6 pts		9 pts		10 pts		10 pts

												NOTE: List products/systems compared & impact measures considered in the assigned Notes area.

								(2)				Building assembly LCA.  A building assembly with improved environmental impact measures compared to an alternative assembly of the same function is selected. The full life cycle, from resource extraction to demolition and disposal (including but not limited to on-site construction, maintenance and replacement, material and product embodied acquisition, and process and transportation energy), is assessed. The assessment includes all structural elements, insulation, and wall coverings of the assembly. The assessment does not include electrical and mechanical equipment and controls, plumbing products, fire detection and alarm systems, elevators, and conveying systems. The following types of building assemblies are eligible for points under this practice:
     (a) exterior walls; (b) roof/ceiling; (c) interior walls or ceilings; (d) intermediate floors
Exceptions: Electrical and mechanical equipment and controls, plumbing products, fire detection and alarm systems, elevators, and conveying systems are not included in the assessment.

The environmental impact measures to be considered are chosen from the following:
     (a) Fossil fuel consumption; (b) Global warming potential; (c) Acidification potential; (d) Eutrophication potential; (e) Ozone depletion potential
(Points are awarded based on the number types of building assemblies that improve upon environmental impact measures by an average of 15%.)																		Points per Table 610.1.2(2)		0								--



																														Select # of impact measures in LCA for exterior walls:		4 measures





																														Select # of impact measures in LCA for roof/ceilings:





																														Select # of impact measures in LCA for interior walls or ceilings:

												# of Types of Building Assemblies						4 Impact Measures						5 Impact Measures

												2 types						3 points						6 points

												3 types						4 points						8 points						Select # of impact measures in LCA for intermediate floors:

												4 types						5 points						10 points

												NOTE: List assemblies compared & impact measures considered in the assigned Notes area.

						611 - Innovative Practices

						611.1						Manufacturer's environmental management system concepts. Product manufacturer's operations and business practices include environmental management system concepts, and the production facility is ISO 14001 certified or equivalent.  The aggregate value of building products from ISO 14001 certified or equivalent production facilities is 1% or more of the estimated total building materials cost.																		1% - <2% = 1 pt
2% - <3% = 2 pts
3% - <4% = 3 pts
4% - <5% = 4 pts
5% - <6% = 5 pts
6% - <7%  = 6 pts
7% - <8% = 7 pts
8% - <9% = 8 pts
9% - <10% = 9 pts
10+% = 10 pts										--

												NOTE: In the assigned Notes area, list products that comply with 610.1, manufacturers, and ISO registrars. 																				0

						611.2						Sustainable products. One or more of the following products are used for at least 30% of the floor or wall area of the entire dwelling unit, as applicable. Certification third-party agency is ISO Guide 65 accredited.
Claim points for all that apply from (1)-(7) below:																		9 points max.		9

								(1)				50% or more of carpet installed (by square feet) is third-party certified to NSF/ANSI 140.																		3										--

								(2)				50% or more of resilient flooring installed (by square feet) is third-party certified to NSF/ANSI 332.																		3										--

								(3)				50% or more of the insulation installed (by square feet) is third-party certified to EcoLogo CCD-016.																		3		3								--

								(4)				50% or more of interior wall coverings installed (by square feet) is third-party certified to NSF/ANSI 342.																		3		3								--

								(5)				50% or more of the gypsum board installed (by square feet) is third-party certified to ULE ISR 100.																		3		3								--

								(6)				50% or more of the door leafs installed (by number of door leafs) is third-party certified to ULE ISR 102.																		3		3								--

								(7)				50% or more of the tile installed (by square feet) is third-party certified to ANSI A138.1 Specifications for Sustainable Ceramic Tiles, Glass Tiles and Tile Installation Materials.																		3		3								--

						611.3						Universal design elements. Dwelling incorporates one or more of the following universal design elements:
Claim points for all that apply from (1)-(4) below:

								(1)				Any no-step entrance into the dwelling which is accessible from a substantially level parking or drop-off area (no more than 2%) via an accessible path which has no individual change in elevation or other obstruction of more than 1-1/2 inches in height, whose pitch does not exceed 1 in 12 and which provides a minimum 32-inch wide clearance into the dwelling.																		3		3								--

								(2)				Minimum 36-inch wide accessible route from the no-step entrance into at least one visiting room in the dwelling and into at least one full or half bathroom which has a minimum 32 inch clear door width and a 30 inch by 48 inch clear area inside the bathroom outside the door swing.																		3		3								--

								(3)				Minimum 36-inch wide accessible route from the no-step entrance into at least one bedroom which has a minimum 32 inch clear door width.																		3		3								--

								(4)				Blocking or equivalent installed in the accessible bathroom walls for future installation of grab bars at commode and bathing fixture, if applicable.																		1		1								--



						End of Chapter 6																										Proceed to Chapter 7 >>
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Ch7

																				This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																														Score		Mandatory		Bronze		Silver		Gold		Emerald

																												This Chapter		197		Met		30		60		80		100

																				Revised January 15, 2014								This Project		890		Met		231		349		509		641

						NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™																						701.1 - Energy Path chosen: 				Performance Path

																				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

						Practice #						Chapter 7: Energy Efficiency																		Points
Available		Points Claimed		Notes						 Products

						701 - Minimum Energy Efficiency Requirements

						701.1						Mandatory requirements: The building shall comply with either Section 702 (Performance Path) or Section 703 (Prescriptive Path). Items listed as "mandatory" in Section 701.4 apply to both the Performance and Prescriptive Paths.																		

						701.1.1						Minimum Performance Path requirements.  A building complying with Section 702 shall exceed the baseline minimum performance required by the ICC 2009 IECC by 15%, and include a minimum of 2 practices from Section 704.																				Performance Path								--

						701.1.2						Minimum Prescriptive Path requirements.  A building complying with Section 703 shall obtain a minimum of 30 points from Section 703, and include a minimum of 2 practices from Section 704.

						701.1.3						Alternative Bronze Level compliance.  As an alternative, any building that qualifies as an ENERGY STAR Version 3.0 Qualified Home or demonstrates compliance with the 2012 IECC or Chapter 11 of the 2012 IRC is deemed to meet all mandatory practices of Chapter 7 and achieves the bronze level for Chapter 7. 

If you claim the 30 points for practice 701.1.3, this chapter and this project cannot achieve a level higher than Bronze. If you want to achieve Silver, Gold or Emerald, you may not use this option.

If you claim points for this practice, skip the following sections:
     * 701.3 - Adopting Entity review
     * 701.4 - Mandatory Practices
     * 702 - Performance Path
     * 703 - Prescriptive Path

You can claim points in Section 704 and Section 705 that count toward additional points needed for the project to reach the bronze level.																		30 points if Alternative Bronze Path is chosen

																																0

						701.2						EMERALD LEVEL POINTS. The Performance Path shall be used to achieve the Emerald Level.

						

						701.3						Adopting Entity review. A review by third party shall be conducted to verify design and compliance with Chapter 7 points.  																		Mandatory		Met								--

												NOTE: List the reviewer in the assigned Notes field.

						701.4						Mandatory Practices

						701.4.1						HVAC systems.

						701.4.1.1						HVAC system sizing. Space heating and cooling system is sized according to heating and cooling loads calculated using ACCA Manual J, or equivalent. Equipment is selected using ACCA Manual S or equivalent.																		Mandatory		Met								--

						701.4.1.2						Radiant and hydronic space heating. Where installed as a primary heat source in the building, radiant or hydronic space heating system is designed using industry-approved guidelines and standards (e.g., ACCA Manual J, AHRI I=B=R, ACCA 5 QI-2010, or an accredited design professional’s and manufacturer’s recommendations).																		Mandatory, if applicable		Met								--

						701.4.2						Duct systems.

						701.4.2.1						Duct air sealing. Ducts are air sealed. All duct sealing materials are in conformance with UL 181A or UL 181B specifications and are installed in accordance with manufacturer's instructions.																		Mandatory, if there is a duct system		No duct system installed								--

						701.4.2.2						Supply ducts. Building cavities are not used as supply ducts.																		Mandatory		No Duct System								--

						701.4.2.3						Duct system sizing. Duct system is sized and designed in accordance with ACCA Manual D or equivalent.																		Mandatory		No Duct System								--

						701.4.3						Insulation and air sealing.

						701.4.3.1						Building Thermal Envelope. The building thermal envelope is durably sealed to limit infiltration. The sealing methods between dissimilar materials allow for differential expansion and contraction. The following are caulked, gasketed, weather-stripped or otherwise sealed with an air barrier material, suitable film or solid material:																		Mandatory		Met								--

										(a)		All joints, seams and penetrations.

										(b)		Site-built windows, doors and skylights.

										(c)		Openings between window and door assemblies and their respective jambs and framing.

										(d)		Utility penetrations.

										(e)		Dropped ceilings or chases adjacent to the thermal envelope.

										(f)		Knee walls.

										(g)		Walls and ceilings separating a garage from conditioned spaces.

										(h)		Behind tubs and showers on exterior walls.

										(i)		Common walls between dwelling units.

										(j)		Attic access openings.

										(k)		Rim joist junction.

										(l)		Other sources of infiltration.

						701.4.3.2						Air sealing and insulation. Grade 3 insulation installation is not permitted. The compliance of the building envelope air tightness and insulation installation is demonstrated in accordance with Section 701.4.3.2(1) or 701.4.3.2(2).																		Mandatory		Met

								(1)				Testing option. Building envelope tightness and insulation installation is considered acceptable when air leakage is less than seven air changes per hour (ACH) when tested with a blower door at a pressure of 33.5 psf (50 Pa). Testing is conducted after rough-in and after installation of penetrations of the building envelope, including penetrations for utilities, plumbing, electrical, ventilation and combustion appliances. Testing is conducted under the following conditions:
(a) Exterior windows and doors, fireplace and stove doors are closed, but not sealed;
(b) Dampers are closed, but not sealed, including exhaust, intake, makeup air, backdraft and flue dampers;
(c) Interior doors are open;
(d) Exterior openings for continuous ventilation systems and heat recovery ventilators are closed and sealed;
(e) Heating and cooling system(s) is turned off;
(f)  HVAC duct terminations are not sealed; and
(g) Supply and return registers are not sealed.																		Select the Visual Inspection Option [701.4.3.2(2)] 
OR 
Testing Option [701.4.3.2(1)] & enter expected ACH50		Testing Option								--

												Enter the expected ACH50 in the yellow cell to the right. A number greater than zero and less than 7 is required to meet the mandatory conditions of this practice.																				0.1

								(2)				Visual inspection option. Building envelope tightness and insulation installation are considered acceptable when the components listed below applicable to the method of construction, are field verified.																												--

												Air barrier and thermal barrier						Exterior thermal envelope insulation for framed walls is installed in substantial contact and continuous alignment with building envelope air barrier.
Breaks or joints in the air barrier are filled or repaired.
Air-permeable insulation is not used as a sealing material.
Air-permeable insulation is installed with an air barrier.

												Ceiling/attic						Air barrier in dropped ceiling/soffit is substantially aligned with insulation and any gaps are sealed.
Attic access (except unvented attic), knee wall door, or drop down stair is sealed.

												Exterior walls						Corners and headers are insulated.
Junction of foundation and sill plate is sealed.

												Windows and doors						Space between window/door jambs and framing is sealed.

												Rim joists						Rim joists are insulated and include an air barrier.

												Floors (including above-garage and cantilevered floors)						Insulation is installed to maintain permanent contact with underside of subfloor decking.
Air barrier is installed at any exposed edge of insulation.

												Crawl space walls						Where installed, insulation is permanently attached to walls.
Exposed earth in unvented crawl spaces is covered with Class I vapor retarder with overlapping joints taped.

												Shafts, penetrations						Duct shafts, flue shafts, and utility penetrations opening to the exterior or an unconditioned space are sealed.

												Narrow cavities						Batts in narrow cavities are cut to fit, or narrow cavities are filled by sprayed/blown insulation.

												Garage separation						Air sealing is provided between the garage and conditioned spaces.

												Recessed lighting						Recessed light fixtures not installed in the conditioned space are air tight, IC rated, and sealed to drywall.

												Plumbing and wiring						Insulation is placed between the outside and pipes. Batt insulation is cut to fit around wiring and plumbing, or sprayed/blown insulation extends behind piping and wiring.

												Shower/tub adjacent to exterior wall						Showers and tubs adjacent to exterior walls have insulation and an air barrier separation from the exterior.

												Electrical/phone box in exterior walls						Air barrier extends behind boxes or air sealed-type boxes are installed.

												Common wall						Air barrier is installed in common walls between dwelling units.

												HVAC register boots						HVAC register boots that penetrate building envelope are sealed to subfloor or drywall.

												Fireplace						Fireplace walls include an air barrier.

						701.4.3.3						Fenestration air leakage. Windows, skylights and sliding glass doors have an air infiltration rate of no more than 0.3 cfm per square foot (1.5 L/s/m2), and swinging doors no more than 0.5 cfm per square foot (2.6 L/s/m2), when tested in accordance with NFRC 400 or AAMA/WDMA/CSA 101/I.S.2/A440 by an accredited, independent laboratory and listed and labeled. 
Exception: Site-built windows, skylights and doors.																		Mandatory		Met								--

						701.4.3.4						Recessed lighting. Recessed luminaires installed in the building thermal envelope are sealed to limit air leakage between conditioned and unconditioned spaces. All recessed luminaires are IC-rated and labeled as meeting ASTM E283 when tested at 1.57 psf (75 Pa) pressure differential with no more than 2.0 cfm (0.944 L/s) of air movement from the conditioned space to the ceiling cavity. All recessed luminaires are sealed with a gasket or caulk between the housing and the interior of the wall or ceiling covering.																		Mandatory		No Recessed Fixtures								--

						701.4.4						High-efficacy lighting. A minimum of 50 percent of the total hard-wired lighting fixtures, or the bulbs in those fixtures, qualify as high efficacy or equivalent.																		Mandatory		Met								--

				x		701.4.5						Boiler supply piping. Boiler supply piping in unconditioned space is insulated.																		Mandatory										--

						702 - Performance Path

						Be sure to claim at least 30 points in Section 702 & at least 2 practices in Section 704.

						702.1						Points from Section 702 (Performance Path) shall not be combined with points from Section 703 (Prescriptive Path).

						702.2						Energy cost performance levels. 

						702.2.1						ICC IECC analysis. Energy efficiency features are implemented to achieve energy cost performance that meets the ICC IECC. A documented analysis using software in accordance with ICC IECC, Section 405, or ICC IECC Section 506.2 through 506.5, applied as defined in the ICC IECC, is required.																		Mandatory		Met								--

						702.2.2						Energy cost performance analysis. Energy cost savings levels above the ICC IECC are determined through an analysis that includes improvements in building envelope, air infiltration, heating system efficiencies, cooling system efficiencies, duct sealing, water heating system efficiencies, lighting, and appliances.																		15% = 30 pts
30% = 60 pts
40% = 80 pts
50% = 100 pts		>=50%								--

												NOTE: In the assigned Notes field, list the actual percentage above IECC.

All buildings using this path must have their performance claim supported by REM/Rate or Energy Gauge output reports prepared and signed by a qualified energy professional. The 2009 IECC must be the basis for this analysis.

If performance claim is 1) not to be supported by performance test data, and 2) not to be based on energy recovery; 1) the qualified professional must assume in their energy simulation an SLA of 0.00036 for the infiltration, and 2) no energy recovery for the ventilation system for either the REM/Rate or Energy Gauge output report.

Test results must be submitted for performance claims which use an infiltration other than SLA = 0.00036, or for buildings that claim points for simulate energy recovery. Submit performance test results per Section 704.5.2.1 to support the claimed SLA factor infiltration.																				100

						703 - Prescriptive Path

						**You did not select the Prescriptive Path in 701.1. DO NOT claim points for Section 703**

						703.1						Building envelope

						703.1.1						UA improvement. The total building thermal envelope UA is less than or equal to the total UA resulting from the U-factors provided in Table 703.1.1(a). Where insulation is used to achieve the UA improvement, the insulation installation is in accordance with Grade 1 requirements as graded by a third-party. Total UA is documented using a RESCheck or equivalent report to verify the baseline and the UA improvement.																		Points per Table 703.1.1b										--

												Table 703.1.1(a): Equivalent U-Factorsa																				0

												Climate Zone		Fenestration U-Factor		Skylight U-Factor		Ceiling U-Factor		Frame Wall U-Factor		Mass Wall U-factorb		Floor U-Factor		Basement Wall U-Factor		Crawlspace U-Factorc

												5		0.35		0.6		0.03		0.057		0.082		0.033		0.059		0.065

																												

												a. Non-fenestration U-factors shall be obtained from measurement, calculation, or an approved source.
b. Where more the half the insulation is on the interior, the mass wall U-factors is a maximum of 0.17 in Zone 1, 0.14 in Zone 2, 0.12 in Zone 3, 0.10 in Zone 4 except in Marine, and the same as the frame wall U-factor in Marine Zone 4 and Zones 5 through 8.
c. Basement wall U-factor of 0.360 in warm-humid locations.

												Table 703.1.1(b): Points for Improvement in Total Building Thermal Envelope UA

												Minimum UA Improvement

												5 to <10%				10% to <15%				15% to <20%				20% or greater

												7 points				11 points				16 points				18 points

												See a map of Climate Zones by States & Counties.

												NOTE: If points are awarded in 703.1.1, they cannot be awarded in section 703.1.2.

												Climate zone 5 Moist chosen for this project. See the Start Here! worksheet.

						703.1.2						Insulation installation. The insulation installation is graded by a third party and is in accordance with Sections 703.1.2.1, 703.1.2.2, and/or 703.1.2.3 as applicable. Grade 3 insulation installation is not permitted.  Grade 2 installation is permitted only for bronze level buildings.																		Grade 1 = 7 pts
Grade 2 = 4 pts										--

												See the grading criteria in Sections 703.1.2.1, 703.1.2.2, and/or 703.1.2.3																				0

												NOTE: If points are awarded in 703.1.1, they cannot be awarded in section 703.1.2.
In the assigned Notes area, list the third party grader.

						703.1.3						Mass walls. More than 75 percent of the above-grade exterior opaque wall area of the building is mass walls.  Points available for Climate Zones 1-6 only.																		Points per Table 703.1.3										--

												Table 703.1.3: Exterior Mass Walls																				0

												Mass wall thickness				Points for Climate Zone 5

												≥3 inch to <6 inch				4

												> 6 inch				2

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.1.4						A radiant barrier with an emittance of 0.05 or less is used in the attic. The product is tested in accordance with ASTM C1371 and installed in accordance with the manufacturer's instructions. Points available for Climate Zones 1-4 only.																		0										--

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.1.5						Building envelope leakage. The maximum building envelope leakage rate is in accordance with Table 703.1.5. (Also see Section 902.2.1):																		Points per Table 703.1.5										--

												Table 703.1.5: Building Envelope Leakage
																				0

												Climate Zone		Max Envelope Leakage Rate (ACH50)


														5		4		3		2		1

												5		6		10		13		15		17

														points		points		points		points		points

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.1.6						Fenestration

						703.1.6.1						NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) on an area-weighted average basis are in accordance with Table 703.1.6.1. Area weighted averages are calculated separately for the categories of 1) windows and exterior doors and 2) skylights and tubular daylighting devices (TDDs). Decorative fenestration elements with a combined total maximum area of 15 square feet (1.39 m2) or 10 percent of the total glazing area, whichever is less, are not required to comply with this practice.																		Mandatory										--

												Table 703.1.6.1: Fenestration Specifications

												Climate Zone		Windows and Exterior Doors 
(maximum certified ratings)								Skylights and TDDs 
(maximum certified ratings)

														U-Factor				SHGC				U-Factor				SHGC

												5		0.35				Any				0.60				Any

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.1.6.2						The NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) are in accordance with Table 703.1.6.2(a), (b), or (c).  Decorative fenestration elements with a combined total maximum area of 15 square feet (1.39 m2) or 10 percent of the total glazing area, whichever is less, are not required to comply with this practice.  																		Points per 
Table 703.1.6.2(a) or 
Table 703.1.6.2(b) or 
Table 703.1.6.2( c)										--

												Table 703.1.6.2(a): Enhanced Fenestration Specifications																				0

												Climate Zone		U-Factor Windows & Exterior Doors				SHGC Windows & Exterior Doors				U-Factor Skylights & TDD's				SHGC Skylights & TDD's		Points

												5		0.30				Any				0.55				Any		5

												For Climate Zones 5-8 an equivalent energy performance is permitted based on either (1) windows with a U-factor = 0.31 and an SHGC ≥ 0.35, or, a U-factor = 0.32 and an SHGC ≥ 0.40 or (2) fenestration meeting the ENERGY STAR Equivalent Energy Performance requirements.

												Table 703.1.6.2(b): Enhanced Fenestration Specifications

												Climate Zone		U-Factor Windows & Exterior Doors				SHGC Windows & Exterior Doors				U-Factor Skylights & TDD's				SHGC Skylights & TDD's		Points

												5		0.25				Any				0.50				Any		8



												Table 703.1.6.2(c ): Enhanced Fenestration Specifications

												Climate Zone		U-Factor Windows & Exterior Doors				SHGC Windows & Exterior Doors				U-Factor Skylights & TDD's				SHGC Skylights & TDD's		Points

												5		0.22				Any				0.40				Any		9

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2						HVAC equipment efficiency

						703.2.1						Combination space heating and water heating system (combo system) is installed using either a coil from the water heater connected to an air handler to provide heat for the building or dwelling unit, or a space heating boiler using an indirect-fired water heater.  Devices have a combined annual efficiency of 0.80.																		4										--

												NOTE: In the assigned Notes area, specify the actual combined efficiency.

						703.2.2						Furnace and/or boiler efficiency is in accordance with one of the following:
(Where multiple systems are used, points awarded based on the system with the lowest efficiency.)																				Step 1:

				x																										Points per 
Table 703.2.2(1) or
Table 703.2.2(2) or
Table 703.2.2(3) or
Table 703.2.2(4)										--

				x								Table 703.2.2(1): Gas and Propane Heaters																				Step 2:

				x								For Climate Zone 5

				x										≥ 90% AFUE		≥ 92% AFUE		≥ 94% AFUE		≥ 96% AFUE		≥ 98% AFUE										0

				x								Points		9		11		13		14		15

				x

				x								Table 703.2.2(2): Oil Furnace

				x								Climate Zone 5

				x										≥ 85% AFUE				≥ 90% AFUE

				x								Points		7				11



				x								Table 703.2.2(3): Gas Boiler

				x								Climate Zone 5

				x										≥ 85% AFUE		≥ 90% AFUE		≥ 94% AFUE		≥ 96% AFUE

				x								Points		17		18		19		19

				x

				x								Table 703.2.2(4): Oil Boiler

				x								Climate Zone 5

				x										≥ 85% AFUE				≥ 90% AFUE

				x								Points		17				18

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2.3						Heat pump heating efficiency is in accordance with Table 703.2.4. Refrigerant charge is verified for compliance with manufacturer's instructions.
(Where multiple systems are used, points awarded based on the system with the lowest efficiency.)
																		Points per Table 703.2.4										--

												Table 703.2.4: Heat Pump Heating																				0

												For Climate Zone 5

														8.2 HSPF
(11.5 EER)		9.0 HSPF
(12.5 EER)		9.5 HSPF		10.0 HSPF

												Points		5		12		16		19

												Equipment designed to operate in cold climates is recommended to minimize use of resistance heat when installing a heat pump in Zones 6-8.

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2.4						Cooling efficiency is in accordance with Table 703.2.4.  Refrigerant charge is verified for compliance with manufacturer's instructions.
(Where multiple systems are used, points awarded based on the system with the lowest efficiency.)																		Points per Table 703.2.4										--

												Table 703.2.4: Air Conditioner and Heat Pump Cooling																				0

												For Climate Zone 5

														≥ 14 SEER
(11.5 EER)		≥ 15 SEER
(12.5 EER)		≥ 17 SEER
(12.5 EER)		≥ 19+ SEER
(12.5 EER)		≥ 21+ SEER

												Points		0		1		1		2		2

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2.5						Water source cooling and heating efficiency is ≥ 15 EER, ≥ 4.0 COP.																		37										--

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

				x		703.2.6						Ground source heat pump is installed by a Certified Geothermal Service Contractor in accordance with Table 703.2.6.
(Where multiple systems are used, points awarded based on the system with the lowest efficiency.)																												--

				x								Table 703.2.6: Ground source heat pump																				0

				x								For Climate Zone 5

				x										14.1 EER 
3.3 COP		15 EER 
3.5 COP		16.2 EER 
3.6 COP		24 EER 
4.3 COP		28 EER 
4.8 COP

				x								Points		27		31		33		42		47

				x								The ground loop is sized to account for the ground conductance and the expected minimum incoming water temperature to achieve rated performance.

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2.7						ENERGY STAR, or equivalent, ceiling fan(s) are installed.																		1										--

												NOTE: For multi-unit buildings, each dwelling unit must comply to claim this point.

						703.2.8						Whole-building or whole-dwelling unit fan(s) with insulated louvers and a sealed enclosure is installed. Points not available for Climate Zones 7-8.
																		3										--

												NOTE: For multi-unit buildings, each dwelling unit must have compliant whole-dwelling unit fans installed to claim these points.

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.2.9						In multi-unit buildings, an advanced electric and fossil fuel submetering system is installed to monitor electricity and fossil fuel consumption for each unit. The device provides consumption information on a monthly or near real-time basis.  The information is available to the occupants at a minimum on a monthly basis.																		1										--

												NOTE: Points for 703.2.9 awarded for multi-unit buildings only.																		This project must be labelled Multi-Unit & have 2 or more units (see Start Here! worksheet) AND follow the Prescriptive Path for Energy Efficiency (see 701.1) to claim points for 703.2.9.

						703.3						Duct Systems

						703.3.1						All space heating is provided by a system(s) that does not include air ducts.
Points not available for Climate Zone 1.																		6										--

												

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.3.2						All space cooling is provided by a system(s) that does not include air ducts.
Points not available for Climate Zones 5-8.																		0										--

												

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.3.3						703.3.3  Ductwork is in accordance with all of the following:
     (1) Building cavities are not used as return ductwork.
     (2) Heating and cooling ducts and mechanical equipment are installed within the conditioned building space.
     (3) Ductwork is not installed in exterior walls.																		4										--

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.3.4						Duct Leakage. The entire central HVAC duct system, including air handlers and register boots, is tested by a third party for total leakage at a pressure differential of 0.1 inches w.g. (25 Pa) and maximum air leakage is equal to or less than 6 percent of the system design flow rate.																		Points per Table 703.3.4										--

												Table 703.3.4: Duct Leakage																				0

												For Climate Zone 5

														Ductwork entirely outside the building's thermal envelope				Ductwork entirely inside the building’s thermal envelope				Ductwork inside and outside the building's thermal envelope

												Points		3				1				2								

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.4						Water heating system

						703.4.1						Water heater Energy Factor (EF) is in accordance with the following:
(Where multiple systems are used, points awarded based on the system with the lowest efficiency.)
																				Step 1:

												Table 703.4.1(1)(a): Gas Water Heating										Table 703.4.1(1)(b): Gas Water Heating
(Storage with input rate greater than 75,000 Btu/h or instantaneous input rate greater than 200,000 Btu/h)								Points per 
Table 703.4.1(1)(a) or 
Table 703.4.1(1)(b) or
Table 703.4.1(2) or
Table 703.4.1(3) or 
Table 703.4.1(4)										--

												For Climate Zone 5										For Climate Zone 5

														EF = 0.67 to <0.80				EF ≥0.80						Thermal Efficiency ≥0.86								Step 2:

												Points		3				5				Points		5



												Table 703.4.1(2): 
Electric Water Heating										Table 703.4.1(3): Oil Water Heating
(For SI:  1 gallon = 3.785 L)										0

												For Climate Zone 5										For Climate Zone 5

												Energy Factor or Thermal Efficiency				Points								30 to <50 gallons
EF = 0.59				≥50 gallons
EF = 0.59

												≥0.95				1						Points		1				1



												Table 703.4.1(4): Heat Pump Water Heating
(For SI:  1 gallon = 3.785 L)

												For Climate Zone 5

																EF = 1.5 to <2.0				EF = 2.0 to <2.2				EF ≥2.2

												Points				11				15				16

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.4.2						Desuperheater is installed by a qualified installer or is pre-installed in the factory.																		8										--

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.4.3						Drain-water heat recovery system is installed in multi-family units.																		2										--

												NOTE: Points for 703.4.3 awarded for multi-unit buildings only.																		This project must be labelled Multi-Unit & have 2 or more units (see Start Here! worksheet) AND follow the Prescriptive Path for Energy Efficiency (see 701.1) to claim points for 703.4.3.

						703.4.4						Indirect-fired water heater storage tanks heated from boiler systems are installed.																		1										--

												Boiler HVAC not chosen for this project. See the Start Here! worksheet.

						703.4.5						Solar water heater.  SRCC (Solar Rating & Certification Corporation) OG 300 rated, or equivalent, solar domestic water heating system is installed. Solar Energy Factor (SEF) as defined by SRCC) is in accordance with Table 703.4.5.																												--

												Table 703.4.5: Solar Hot Water Systems																				0

												For Climate Zone 5

														≥SEF 1.3		≥SEF 1.51		≥SEF 1.81		≥SEF 2.31		≥SEF 3.01

												Points		12		15		18		22		25

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.5						Lighting and appliances

						703.5.1						Hard-wired lighting. Hard-wired lighting is in accordance with one of the following: 

										(1)		A minimum percent of the total hard-wired luminaires qualify as ENERGY STAR or equivalent.																		Points per Table 703.5.1										--

												Table 703.5.1: Hard-wired Lighting

												For Climate Zone 5

												Minimum percent of fixtures								75%		95%

												Points								3		4

												Climate zone 5 chosen for this project. See the Start Here! worksheet.																				0



										(2)		A minimum of 80 percent of the exterior lighting wattage has a minimum efficiency of 40 lumens per watt or is solar-powered.  																		1

						703.5.2						Recessed luminaires. The number of recessed luminaires that penetrate the thermal envelope are less than 1 per 400 square feet (37.16 m2) of total conditioned floor area and are in accordance with Section 701.4.3.4.																		Enter the # of recessed luminaires penetrating the thermal envelope:										--

												2184 sf entered on the Start Here! Worksheet.																		2		0

						703.5.3						Appliances. ENERGY STAR or equivalent appliance(s) are installed:

										(1)		Refrigerator for Climate Zone 5																		1										--

										(2)		Dishwasher																		1										--

										(3)		Washing machine																		4										--

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.5.4						Induction cooktop. Induction cooktop is installed.																		1										--

						703.6						Passive solar design

						703.6.1						Sun-tempered design. Building orientation, sizing of glazing, and design of overhangs are in accordance with Sections 703.6.1(1-9).
Points not available for Climate Zones 1, 2, & 3.																		5										--

												See Sections 703.6.1(1-9)

												Climate Zone 5 chosen. Points available for this practice.

						703.6.2						Window shading. Automated solar protection is installed to provide shading for windows.																		1										--

						703.6.3						Passive cooling design features are in accordance with the following:
Claim points for at least 3 from (1)-(6) below, but no more than 4:

      

								(1)				Exterior shading is provided on east and west windows using one or a combination of the following: 
     (a) Vine-covered trellises with the vegetation separated a minimum of 1 foot (305 mm) from face of building
     (b) moveable awnings or louvers
     (c) covered porches
     (d) attached or detached conditioned/unconditioned enclosed space that provides full shade of east and west windows (e.g., detached garage, shed, or building)																		1										--

								(2)				Overhangs are installed to provide shading on south-facing glazing in accordance with Section 703.6.1(7).																		1

												NOTE: Points not awarded if points are taken under Section 703.6.1.

								(3)				Windows and/or venting skylights are located to facilitate cross ventilation.																		1

								(4)				Solar reflective roof or radiant barrier is installed in climate zones 1, 2, or 3 and roof material achieves a 3-year aged criteria of 0.50.																		1

								(5)				Internal exposed thermal mass is a minimum of three inches (76 mm) in thickness. Thermal mass consists of concrete, brick, and/or tile that are fully adhered to a masonry base or other masonry material and is in accordance with one or a combination of the following: 
     (a) A minimum of 1 square foot (0.09 m2) of exposed thermal mass of floor per 3 square feet (2.8 m2) of gross finished floor area.
     (b) A minimum of 3 square feet (2.8 m2) of exposed thermal mass in interior walls or elements per square foot (0.09 m2) of gross finished floor area.
																		1

								(6)				Roofing material is installed with a minimum 0.75 inch (19 mm) continuous air space offset from the roof deck from eave to ridge.																		1

												Climate zone 5 chosen for this project. See the Start Here! worksheet.

						703.6.4						Passive solar heating design. In addition to the sun-tempered design features in Section 703.6.1, all of Sections 703.6.4 (1-3) are implemented.
Points not available for Climate Zones 1, 2, & 3.																		4										--

												See Sections 703.6.4(1-3)

												Climate Zone 5 chosen. Points possibly available for this practice.

												NOTE: Points must be claimed for 703.6.1 to claim points for 703.6.4.

																														

						704 - Additional Practices

												Be sure to claim at least 2 practices in Section 704.

						704.1						APPLICATION OF ADDITIONAL PRACTICE POINTS. Points from Section 704 can be added to points earned in Section 702 (Performance Path), Section 703 (Prescriptive Path), or Section 701.1.3 (alternative bronze level compliance).

						704.2						Lighting

						704.2.1						Occupancy sensors. Occupancy sensors are installed on indoor lights, and photo or motion sensors are installed on outdoor lights to control lighting.																		25% lighting=1pt
50% of lighting=2pts		50% of lighting								--

																																2

						704.2.2						TDDs and skylights. Tubular daylighting device (TDD) or a skylight with sealed, insulated, low-E glass is installed in rooms without windows.
Points awarded per building.																		2										--

						704.2.3						Lighting outlets. Occupancy sensors are installed for a minimum of 80 percent of hard-wired lighting outlets.																		1		1								--

						704.3						Return ducts and transfer grilles. Return ducts or transfer grilles are installed in every room with a door.  Return ducts or transfer grilles are not required for bathrooms, kitchens, closets, pantries, and laundry rooms.																		5										--

						704.4						HVAC design and installation

						704.4.1						HVAC contractor and service technician are certified by a nationally or regionally recognized program (e.g., North American Technician Excellence, Inc. (NATE), Air Conditioning Contractors of Americas Quality Assured Program (ACCA/QA), Building Performance Institute (BPI), Radiant Panel Association, or manufacturers’ training program).																		1		1								--

						704.4.2						Performance of the heating and/or cooling system is verified by the HVAC contractor in accordance with all of the following:
     (1) Start-up procedure is performed in accordance with the manufacturer's instructions.
     (2) Refrigerant charge is verified by super-heat and/or sub-cooling method.
     (3) Burner is set to fire at input level listed on nameplate. 
     (4) Air handler setting/fan speed is set in accordance with manufacturer's instructions.
     (5) Total airflow is within 10 percent of design flow.
     (6) Total external system static does not exceed equipment capability at rated airflow.																		3		3								--

						704.4.3						Manufacturer’s label or printed specifications for sealed air handler (except furnaces) indicates the leakage is less than or equal to 2 percent of design airflow at a pressure of 1-inch of water (250 Pa). Air handlers are tested with inlets, outlets, and condensate drain ports sealed, and filter box in place.																		4		4								--

						704.5						Installation and performance verification.

						704.5.1						Third-party on-site inspection is conducted to verify compliance with all of the following, as applicable.  Minimum of two inspections are performed.  One inspection after insulation is installed and prior to covering, and another inspection upon completion of the building. Where multiple buildings or dwelling units of the same model are built by the same builder, a representative sample inspection of a minimum of 15 percent of the buildings or dwelling units is permitted. 
     (1) Ducts are installed in accordance with the ICC IRC or IMC and ducts are sealed.
     (2) Building envelope air sealing is installed.
     (3) Insulation is installed in accordance with Section 703.1.2.
     (4) Windows, skylights, and doors are flashed, caulked, and sealed in accordance with manufacturer's instructions and in accordance with Section 701.4.3.																		5		5								--

						704.5.2						Testing. Testing above mandatory requirements is conducted to verify performance.  

						704.5.2.1						Building envelope leakage testing.

										(1)		A blower door test and a visual inspection are performed as described in 701.4.3.2.																		Enter expected ACH50 result:		1.00								--

																														5		5

										(2)		Third-party verification is completed.																		5		5

												NOTE: Points must be claimed in 704.5.2.1(1) to claim points in 704.5.2.1(2).
Specify name of person or company conducting blower door test in the assigned Notes area.

						704.5.2.2						HVAC airflow testing. Balanced HVAC airflows are demonstrated by flow hood or other acceptable flow measurement tool by a third party. Test results are in accordance with both of the following:
     (1) Measured flow at each supply and return register is within 25 percent of design flow.
     (2) Total airflow is within 10 percent of design flow.																		8		8								--

												NOTE: Specify name of person or company conducting HVAC airflow test in the assigned Notes area.

						704.5.3						Insulating hot water pipes. Insulation with a minimum thermal resistance (R-value) of at least R-3 is applied to the following, as applicable:
     (a) piping larger than 3/4-inch outside diameter   
     (b) piping serving more than one dwelling unit 
     (c) piping branches serving kitchen sinks 
     (d) piping located outside the conditioned space 
     (e) piping from the water heater to a distribution manifold 
     (f) piping located under a floor slab 
     (g) buried piping 
     (h) piping in recirculation systems other than demand recirculation systems
     (i) all other piping except the piping that meets the length requirements of Table 704.5.3
																		1		1								--

												Table 704.5.3: Maximum Pipe Run Length

												Nominal Pipe Diameter of largest pipe in run (inches)						Maximum pipe length (feet)*

												3/8						30

												1/2						20

												3/4						10

												* Total length of all piping from the source of hot water (either a water heater or distribution manifold (or tee) on a trunk line or a recirculation loop) to a point of use.

						A minimum of two practices are required from Section 704.    This requirement has 																								been met.

						705 - Innovative Practices

						705.1						Energy consumption control. A whole-building or whole-dwelling unit device is installed that controls or monitors energy consumption.
Claim points for all that apply from (1)-(3) below (7 points max.):																		7 points max.		7								--

								(1)				programmable communicating thermostat																		1		1

								(2)				energy-monitoring device																		2		2

								(3)				energy management control system																		4		4

						705.2						Renewable energy service plan. Renewable energy service plan is provided as follows.
Claim points for all that apply from (1)-(2) below:

								(1)				Builder selects a renewable energy service plan provided by the local electrical utility for interim (temporary) electric service. The builder’s local administrative office has renewable energy service.																		1		1								--

								(2)				The buyer of the building selects one of the following renewable energy service plans provided by the utility prior to occupancy of the building with a minimum two-year commitment.																				≥50%

										(a)		less than half of the dwelling's projected electricity and gas use is provided by renewable energy																		1

										(b)		half or more of the of the dwelling's projected electricity and gas use is provided by renewable energy																		5		5

						705.3						Smart Appliances and Systems. Smart appliances and systems are installed as follows:
Claim points for all that apply from (1)-(8) below:																		3-5 appliances = 1pt

6+ appliances = 2pts		2								--

										(1)		Refrigerator																				installed

										(2)		Freezer

										(3)		Dishwasher																				installed

										(4)		Clothes Dryer																				installed

										(5)		Clothes Washer																				installed

										(6)		Room Air Conditioner

										(7)		HVAC Systems																				installed

										(8)		Service Hot Water Heating Systems																				installed

						705.4						Pumps

						705.4.1						Pool, spa, and water features equipped with filtration pumps as follows:																												--

										(1)		Two-speed pump(s) is installed.																		1		1

										(2)		Electronically controlled variable-speed pump(s) is installed (efficiency of 90 percent or greater).																		3		3

						705.4.2 						Sump pump(s) with electrically commutated motors (ECMs) or permanent split capacitor (PSC) motors installed (efficiency of 90 percent or greater).																		1		1								--

						705.5						 Additional renewable energy options.  Renewable energy system(s) is installed on the property (e.g., solar photovoltaic panels, building integrated photovoltaic system, wind energy system, on-site micro-hydro power system, active solar space heating system, solar thermal hydronic heating system, photovoltaic hybrid heating system).  
Points awarded per 100 W of system rating per 2,000 square feet of  total conditioned floor area of the building.
																		1 point 
per 100 watts 
per 2000 SF		40								--

												This calculation is based on 2184 sf total floor area entered on the Start Here! Page.																		For single-family, enter the amount of renewable energy (in watts):		8000

						705.6						Parking garage efficiency.  Structured parking garages are designed to require no mechanical ventilation for fresh air requirements.																		2		2								--



						End of Chapter 7																										Proceed to Chapter 8 >>
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Ch8

																		This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																												Score		Mandatory		Bronze		Silver		Gold		Emerald

																										This Chapter		133		N/A		25		39		67		92

				NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™														Revised January 15, 2014								This Project		890		Met		231		349		509		641

																		© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

				Practice #						Chapter 8: Water Efficiency																		Points
 Available		Points Claimed		Notes						Approved Products

				801 - Indoor and Outdoor Water Use

				801.0						Intent. Measures that reduce indoor and outdoor water usage are implemented.

				801.1						Indoor hot water usage. Indoor hot water supply system is in accordance with one of the practices listed in items (1) through (5). The maximum water volume from the source of hot water to the termination of the fixture supply is determined in accordance with Tables 801.1(1) or 801.1(2), or 50 feet, whichever is less.
- Where more than one water heater is used or where more than one type of hot water supply system, including multiple circulation loops, is used, points are awarded based on the system that qualifies for minimum number of points.
- Systems with circulation loops are eligible for points only if pumps are demand controlled. Circulation systems with timers or aquastats and constant-on circulation systems are not eligible to receive points.
-The points are awarded only if the pipes are insulated in accordance with Section 704.5.3.



										See Tables 801.1(1) and 801.1(2)

										(1)		The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 128 ounces (1 gallon or 3.78 liters).														11 points				24 oz max supply to fixture & 128 oz max in circ. loop								--

										(2)		The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 64 ounces (0.5 gallon or 1.89 liters).														17 points

										(3)		The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 32 ounces (0.25 gallon or 0.945 liters).														29 points

										(4)		A demand controlled hot water priming pump is installed on the main supply pipe of the circulation loop and the maximum volume from this supply pipe to the furthest fixture is 24 ounces (0.19 gallons or 0.71 liters).														35 points

										(4a)		801.1(4) is met AND the volume in the circulation loop (supply) from the water heater or boiler to the branch for the furthest fixture is no more than 128 ounces (1 gallon or 3.78 liters).														39 points				39

										NOTE: See 704.5.3.

						(5)				A central hot water recirculation system is implemented in multi-unit buildings in which the hot water line distance from the recirculating loop to the engineered parallel piping system (i.e., manifold system) is less than 30 feet (9144 mm) and the parallel piping to the fixture fittings contains a maximum of 64 ounces (1.89 liters) (115.50 cubic inches) (0.50 gallons).																		9										--

										Multi-unit not chosen. Points not available for this practice. See Start Here! worksheet.

		x				(6)				Tankless water heater(s) with at least 0.5 gallon (1.89 liters) of storage are installed or a tankless water heater that ramps up to at least 110F within 5 seconds is installed. The storage may be internal or external to the tankless water heater.																		4										--

										NOTE: Points must be claimed for 801.1.1(1-5) in order to claim points for 801.1.1(6).

				801.2						Water-conserving appliances. ENERGY STAR or equivalent water-conserving appliances are installed.
Claim points for all that apply from (1)-(2) below:

						(1)				dishwashers (multiples must all comply)																		2		2								--

						(2)				washing machine with a water factor of >6.0 OR with a water factor of ≤6.0																		>6.0 = 13 pts
≤6.0 = 24 pts		<=6.0								--

										NOTE: If multiple dishwashers and washing machines are installed, ALL instances must meet the above conditions to be awarded points.
Multi-Unit Building Note: Washing machines are installed in individual units or provided in common areas of multi-unit buildings.																				24

				801.3						Showerheads. Showerheads are in accordance with the following:

						(1)				The total maximum combined flow rate of all showerheads controlled by a single valve at any point in time in a shower compartment is 1.6 to less than 2.5 gpm. Maximum of two valves are installed per shower compartment. The flow rate is tested at 80 psi (552 kPa) in accordance with ASME A112.18.1. Showerheads are served by an automatic compensating valve that complies with ASSE 1016 or ASME A112.18.1 and specifically designed to provide thermal shock and scald protection at the flow rate of the showerhead.  For SI: 1 gallon per minute = 3.785 L/m																		1 fixture = 4 pts
2 fixtures = 5 pts
3 fixtures = 6 pts
4+ fixtures = 7 pts		2 fixtures								--

										Points awarded per shower compartment. In multi-unit buildings, the average of the points assigned to individual dwelling units may be used as the number of points available for this practice (rounded to the nearest whole number).																				5

						(2)				All shower compartments in the dwelling units and common areas meet the requirements of 801.3(1).																		2.0 to <2.5 gpm = 11 pts

1.6 to <2.0 gpm = 14 pts		1.6 to <2.0 gpm								--

										NOTE: Points must be claimed for 801.3(1) in order to claim points for 801.3(2).																				14

						(3)				Any control that can shut off water flow without affecting temperature is installed.																		1 shutoff = 1 pt
2 shutoffs = 2 pts
3 shutoffs = 3 pts										--

										Points awarded per shutoff.																				0

				801.4						Lavatory Faucets

				801.4.1						Water-efficient lavatory faucets with 1.5 gpm (5.68 L/m) or less maximum flow rate when tested at 60 psi (414 kPa) in accordance with ASME A112.18.1 are installed:

						(1)				 ALL lavatory faucets per bathroom comply.																		1 bath = 1 pt
2 baths = 2pts
3+ baths = 3 pts		3+ baths								--

										Points awarded for each bathroom. In multi-unit buildings, the average of the points assigned to individual dwelling units may be used as the number of points available for this practice (rounded to the nearest whole number).																				3

						(2)				ALL lavatory faucets per dwelling unit(s) and common areas comply.																		6										--

										NOTE: Points must be claimed for 801.4.1(1) in order to claim points for 801.4.1(2).

				801.4.2						Self-closing valve, motion sensor, metering, or pedal-activated faucet is installed to enable intermittent on/off operation.																		1 fix. = 1 pt
2 fix. = 2 pts
3+ fix. = 3 pts										--

																														0

				801.5						Water closets and urinals. Water closets and urinals are in accordance with the following: 

						(1)				Gold and emerald levels: All water closets and urinals are in accordance with Section 801.5.																		Mandatory for Gold or Emerald 		Met								--

						(2)				A water closet is installed with an effective flush volume of 1.28 gallons (4.85 L) or less when tested in accordance with ASME A112.19.2/CSA B45.1 (all water closets) or when tested in accordance with ASME A112.19.14 (all dual flush water closets), and is in accordance with EPA WaterSense Tank-Type High-Efficiency Toilet.																		1 fixture = 2 pts
2 fixtures = 4 pts
3+ fixtures = 6 pts		3+ fixtures								--

										Points awarded per fixture. In multi-unit buildings, the average of the points assigned to individual dwelling units may be used as the number of points available for this practice (rounded to the nearest whole number).																				11

						(3)				All water closets are in accordance with Section 801.5(2).																		11		All fixtures comply								--

						(4)				All water closets are in accordance with Section 801.5(2) and one or more of the following are installed:

								(a)		Dual flush (or other) water closets are used that have a flush volume of 1.2 gallons or less and comply with 801.5(2); and all other water closets comply with 801.5(2).																		1 fixture = 1 pt
2 fixtures = 2 pts
3+ fixtures = 3 pts		3+ fixtures								--

										Points awarded per toilet. In multi-unit buildings, the average of the points assigned to individual dwelling units may be used as the number of points available for this practice (rounded to the nearest whole number).																				3

										NOTE: Points must be claimed for 801.5(3) in order to claim points for 801.5(3)(a).

								(b)		One or more urinals are installed with a flush volume of 0.5 gallons (1.9L) or less when tested in accordance with ASME A112.19.2 and all other water closets comply with 801.5(2).																		1										--

										NOTE: Points must be claimed for 801.5(3) in order to claim points for 801.5(3)(b).

								(c)		One or more composting or waterless toilets and/or urinals are installed and all other water closets comply with 801.5(2).																		6										--

										NOTE: Points must be claimed for 801.5(3) in order to claim points for 801.5(3)(c).

				801.6						Irrigation systems

				801.6.1						Multi-stream, multi-trajectory rotating nozzles are installed in lieu of spray nozzles for turf or landscaping.																		6										--

				801.6.2						Drip irrigation is installed.																												--

						(1)				Drip irrigation is installed for landscape beds.																		4

						(2)				Subsurface drip is installed for turf grass areas.																		4

				801.6.3						Landscape Plan & Implementation are executed by a certified WaterSense Professional or equivalent as approved by adopting entity.																		5		5								--

				801.6.4						Drip Irrigation Zones Implemented show plant type by name and water use or need for each emitter.																		10										--

										NOTE: Points must be taken in 801.6.2(1) in order to claim points for 801.6.4.
If points are claimed in 801.6.4, points cannot be claimed for 801.6.5(2).

				801.6.5						The irrigation system(s) is controlled by a smart controller.
Claim points for only one from (1)-(2) below:

						(1)				Evapotranspiration (ET) based irrigation controller with a rain sensor or soil moisture sensor based irrigation controller.																		8										--

						(2)				No irrigation is installed and a landscape plan is developed in accordance with Section 503.5, as applicable.																		15		15

										NOTE: 5 Points must be taken in 503.5(1), 503.5(2), 503.5(3), or 503.5(4) for a Full Landscape Plan in order to receive points for 801.6.5(2).
If points claimed for 801.6.5(2), points cannot be claimed for 801.6.1, 801.6.2, 801.6.4.

				801.7						Rainwater collection and distribution. Rainwater collection and distribution is provided.

				801.7.1						Rainwater is used for irrigation in accordance with the following.																				500-2499 gal. impermeable storage								--

										(1)		Rainwater is diverted for landscape irrigation without impermeable water storage.														5 points

										(2)		Rainwater is diverted for landscape irrigation with impermeable water storage.

										(a) 		50-499 gallon storage capacity														5 points

										(b) 		500-2499 gallon storage capacity														10 points

										( c)		2500+ gallon or larger storage capacity
(system is designed by a professional certified by The American Rainwater Catchment Systems Association or equivalent)														15 points

										(d) 		All irrigation demands are met by rainwater capture (documentation demonstrating the water needs of the landscape is provided and the system is designed by a professional certified by The American Rainwater Catchment Systems Association or equivalent).														25 points				10

				801.7.2						Rainwater is used for interior demand in the following way (system is designed by a professional certified by The American Rainwater Catchment Systems Association or equivalent).																												--

										(1)		Rainwater provides for partial domestic demand (any locally approved uses).										5 points per appliance or fixture, 15 points maximum

										(2)		Rainwater provides for total domestic demand.										25 points								0

										NOTE: Points must be taken in 801.7.1(2)(a)-(d) to be awarded points in 801.7.2.

				801.8						Sediment filters. Water filter is installed to reduce sediment and protect plumbing fixtures for the whole building or whole dwelling unit.																		1										--

				802 - Innovative Practices

				802.1						Reclaimed, gray, or recycled water. Reclaimed, gray, or recycled water is used as permitted by applicable code.																												--

										(1)		water closet flushed by reclaimed, gray, or recycled water										5 points each, 20 points maximum

										(2)		irrigation from reclaimed, gray, or recycled water on-site										10 points								0

										NOTE: Points awarded for either Section 802.1 or 802.5, not both.

				802.2						Automatic shutoff water devices. One of following automatic shutoff water supply devices is installed. Where a fire sprinkler system is present, installer is to ensure the device will not interfere with the operation of the fire sprinkler system.																				Leak detection system with automatic shutoff								--

										(1)		Excess water flow shutoff.						2 points

										(2)		Leak detection system.						2 points												2

				802.3						Engineered Biological System or Intensive Bioremediation System. An Engineered Biological System or Intensive Bioremediation System is installed and the treated water is used on site. Design and implementation is approved by appropriate regional authority.																		20										--

				802.4						Recirculating humidifier. Where a humidifier is required, a recirculating humidifier is used in lieu of a traditional “flow through” type.																		1										--

				802.5						Advanced wastewater treatment system. Advanced wastewater (aerobic) treatment system is installed and treated water is used on site.																		20										--

										NOTE: Points awarded for either Section 802.5 or 802.1, not both.
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																												Score		Mandatory		Bronze		Silver		Gold		Emerald

																										This Chapter		146		Met		25		42		69		97
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ICC 700-2012 National Green Building Standard™														Revised January 15, 2014								This Project		890		Met		231		349		509		641
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				Practice #						Chapter 9: Indoor Environmental Quality																		Points
Available		Points Claimed		Notes						Approved Products

				901 - Pollutant Source Control

				901.0						Intent. Pollutant sources are controlled.

				901.1						Space and water heating options

				901.1.1						Natural draft furnaces, boilers, or water heaters are not located in conditioned spaces, including conditioned crawlspaces unless located in a mechanical room that has an outdoor air source and is sealed and insulated to separate it from the conditioned space(s).  																		5										--

										NOTE: Points are rewarded only for buildings that use natural draft combustion space and/or water heating equipment.

				901.1.2						Air handling equipment or return ducts are not located in the garage, unless placed in isolated, air-sealed mechanical rooms with an outside air source.																		5		5								--

				901.1.3						The following combustion space heating or water heating equipment is installed within conditioned space:
Claim points for all that apply from (1)-(2) below:

						(1)				All furnaces or all boilers are power vent or direct vent																		power vent = 3 pts
direct vent = 5pts										--

																														0

						(2)				All water heaters are power vent or direct vent																		power vent = 3 pts
direct vent = 5pts										--

																														0

				901.1.4						Gas-fired fireplaces and direct heating equipment is listed and is installed in accordance with the NFPA National Fuel Gas Code or ICC International Fuel Gas Code or the applicable local gas appliance installation code. Gas-fired fireplaces and direct heating equipment are vented to the outdoors.																		Mandatory, if applicable		No gas fireplace or heating equipment								--

				901.1.5						Natural gas and propane fireplaces are direct vented, have permanently fixed glass fronts or gasketed doors, and comply with CSA ANSI Z21.88/CSA 2.33 or CSA ANSI Z21.50b/CSA 2.22b.																		7										--

				901.1.6						Electric heat pump air handler is installed in conditioned or unconditioned space.																		unconditioned = 2
conditioned = 5		Conditioned space								--

																														5

				901.2						Solid fuel-burning appliances.

				901.2.1						Solid fuel-burning fireplaces, inserts, stoves and heaters are code compliant and are in accordance with the following requirements:

						(1)				Site-built masonry wood-burning fireplaces are equipped with outside combustion air and a means of sealing the flue and the combustion air outlets to minimize interior air (heat) loss when not in operation.																		Mandatory, if applicable		No site built wood burning								--

										NOTE: Site-built masonry wood-burning fireplaces must be installed to claim points for 901.2.1(1).
If points are claimed for 901.2.1(1), points cannot be claimed for 901.2.2.																		4		0

						(2)				Factory-built, wood-burning fireplaces are in accordance with the certification requirements of UL 127 and are EPA certified.																		Mandatory, if applicable		No factory-built wood-burning fireplace								--

										NOTE: Factory-built, wood-burning fireplaces must be installed to claim points for 901.2.1(2).
If points are claimed for 901.2.1(2), points cannot be claimed for 901.2.2.																		6		0

						(3)				Wood stove and fireplace inserts, as defined in UL 1482 Section 3.8, are in accordance with the certification requirements of UL 1482 and are in accordance with the emission requirements of the EPA Certification and the State of Washington WAC 173-433-100(3).																		Mandatory, if applicable		No wood stove or fireplace inserts								--

										NOTE: Wood stove & fireplace inserts must be installed to claim points for 901.2.1(3).
If points are claimed for 901.2.1(3), points cannot be claimed for 901.2.2.																		6		0

						(4)				Pellet (biomass) stoves and furnaces are in accordance with the requirements of ASTM E1509 or are EPA certified.																		Mandatory, if applicable		No pellet stove or furnace								--

										NOTE: Pellet stoves & furnaces must be installed to claim points for 901.2.1(4).
If points are claimed for 901.2.1(4), points cannot be claimed for 901.2.2.																		6		0

						(5)				Masonry heaters are in accordance with the definitions in ASTM E1602 and ICC IBC, Section 2112.1.																		Mandatory, if applicable		No masonry heater								--

										NOTE: Masonry heaters must be installed to claim points for 901.2.1(5). 
If points are claimed for 901.2.1(5), points cannot be claimed for 901.2.2.																		6		0

				901.2.2						Fireplaces, wood stoves, pellet stoves, or masonry heaters are not installed.																		7		7								--

										NOTE: If points are claimed for 901.2.2, points cannot be claimed for 901.2.1(1)-(5).

				901.3						Garages. Garages are in accordance with the following:

		x				(1)				Attached garage

								(a)		Where installed in the common wall between the attached garage and conditioned space, the door is tightly sealed and gasketed.																		Mandatory, if applicable		No attached garage								--

										NOTE: An attached garage must be installed to claim points for 901.3(1)(a). If you claim points for 901.3(1)(a), you cannot claim points for 901.3(2).
																		2		0

								(b)		A continuous air barrier is provided between walls and ceilings separating the garage space from the conditioned living spaces.																		Mandatory, if applicable		No attached garage								--

										NOTE: An attached garage must be installed to claim points. If you claim points for 901.3(1)(b), you cannot claim points for 901.3(2).
																		2		0

								(c)		For one- and two-family dwelling units, a 100 cfm (47 L/s) or greater ducted, or 70 cfm (33 L/s) cfm or greater unducted wall exhaust fan is installed and vented to the outdoors, designed and installed for continuous operation, or has controls (e.g., motion detectors, pressure switches) that activate operation for a minimum of 1 hour when either human passage door or roll-up automatic doors are operated. For ducted exhaust fans, the fan airflow rating and duct sizing are in accordance with Appendix A.																		4										--

										See Appendix A

										NOTE: If you claim points for 901.3(1)(c), you cannot claim points for 901.3(2).




						(2)				A carport is installed, the garage is detached from the building, or no garage is installed.																		10		10								--

										NOTE: If you claim points for 901.3(2), you cannot claim points for 901.3(1)(a), 901.3(1)(b), or 901.3(1)(c).



				901.4		(1)				Structural plywood used for floor, wall, and/or roof sheathing is compliant with DOC PS 1 and/or DOC PS 2. OSB used for floor, wall, and/or roof sheathing is compliant with DOC PS 2. The panels are made with moisture resistant adhesives. The trademark indicates these adhesives as follows: Exposure 1 or Exterior for plywood, and Exposure 1 for OSB.  NOTE: IF N/A IS SELECTED, PLEASE ENTER EXPLANATION IN THE Notes COLUMN.																		Mandatory		Met								--

										Wood materials. A minimum of 85% of material within a product group (i.e., wood structural panels, countertops, composite trim/doors, custom woodwork, and/or component closet shelving) is manufactured in accordance with the following:
Claim points for all that apply from (2)-(6) below. Select a product group only once.																		10 points max.		6

						(2)				Particleboard and MDF (medium density fiberboard) is manufactured and labeled in accordance with CPA A208.1 and CPA A208.2, respectively.												countertops						2		2								--

																						composite trim						2

																						custom woodwork						2

																						shelving						2

						(3)				Hardwood plywood in accordance with HPVA HP-1.												countertops						2

																						composite trim						2

																						custom woodwork						2		2

																						shelving						2		2

						(4)				Particleboard, MDF, or hardwood plywood is in accordance with CPA 4.												countertops						3

																						composite trim						3

																						custom woodwork						3

																						shelving						3

						(5)				Composite wood or agrifiber panel products contain no added urea-formaldehyde or are in accordance with the CARB Composite Wood Air Toxic Contaminant Measure Standard.												countertops						4

																						composite trim						4

																						custom woodwork						4

																						shelving						4

						(6)				Non-emitting products.												countertops						4

																						composite trim						4

																						custom woodwork						4

																						shelving						4

				901.5						Cabinets. A minimum of 85 percent of installed cabinets are in accordance with one or any combination of the following.
(Where more than one of the following practices is used, points are awarded based on the practice with the fewest number of points.)
Claim points for only one from (1)-(2) below:																				composite wood								--

						(1)				All parts of the cabinet are made of solid wood or non-formaldehyde emitting materials such as metal or glass.																		3

						(2)				The composite wood used in wood cabinets are in accordance with CARB Composite Wood Air Toxic Contaminant Measure Standard or equivalent as certified by a third-party program such as but not limited to, those in Appendix D.																		5		5

										See Appendix D

				901.6						Carpets. Carpets are in accordance with the following:

						(1)				Wall-to-wall carpeting is not installed adjacent to water closets and bathing fixtures.																		Mandatory		Met								--

						(2)				A minimum of 10 percent of the conditioned floor space has carpet and at least 85 percent of installed carpet area and/or carpet cushion (padding) are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Product is tested by a laboratory with the CDPH/EHLB Standard Method v1.1 within the laboratory scope of accreditation to ISO/IEC 17025 and certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those in Appendix D.

Claim points for all that apply from (a)-(b) below:

										See Appendix D

								(a)		Carpet																		6										--

								(b)		Carpet cushion																		2

				901.7						Hard-surface flooring.A minimum of 10 percent of the conditioned floor space has pre-finished hard-surface flooring installed and a minimum of 85 percent of all prefinished installed hard-surface flooring is in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Emission levels are determined by a laboratory accredited to ISO/IEC 17025 and the CDPH/EHLB Standard Method v1.1 is in its  scope of accreditation.  The product is certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those found in Appendix D.

Where post-manufacture coatings or surface applications have not been applied, the following hard surface flooring types are deemed to comply with the emission requirements of this section:
     (a) Ceramic tile flooring
     (b) Organic-free, mineral-based flooring
     (c) Clay masonry flooring
     (d) Concrete masonry flooring
     (e) Concrete flooring
     (f) Metal flooring
     (g) Glass																		6		6								--

										See Appendix D

				901.8						Wall coverings. A minimum of 10 percent of the interior wall surfaces are covered and a minimum of 85 percent of wall coverings are in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Emission levels are determined by a laboratory accredited to ISO/IEC 17025 and the CDPH/EHLB Standard Method v1.1 is in its scope. The product is certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those in Appendix D.																		4		4								--

										See Appendix D

				901.9						Architectural coatings. A minimum of 85% of the architectural coatings are in accordance with either Section 901.9.1 or Section 901.9.3, not both. A minimum of 85% of architectural colorants are in accordance with Section 901.9.2.

				901.9.1						Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with one or more of the following:
     (1) Zero VOC as determined by EPA Method 24 (VOC content below the detection limit for the method)
     (2) GreenSeal GS-11 Standard for Paints and Coatings
     (3) CARB Suggested Control Measure for Architectural Coatings (see Table 901.9.1).																		5		5								--

										See Table 901.9.1

										NOTE: If points are claimed for 901.9.1, points cannot be claimed for 901.9.3.

				901.9.2						Architectural coating colorant additive VOC content is in accordance with Table 901.9.2.																		1		1

										Table 901.9.2: VOC content limits for colorants

										Colorant										LIMIT (g/l)

										Architectural Coatings, excluding IM Coatings										50

										Solvent-Based IM										600

										Waterborne IM										50

				901.9.3						Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1 , except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Emission levels are determined by a laboratory accredited to ISO/IEC 17025 and the CDPH/EHLB Standard Method v1.1 in its scope of accreditation.  The product is certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those found in Appendix D.																		8

										See Table 901.10(3)

										NOTE: If points are claimed for 901.9.3, points cannot be claimed for 901.9.1.

				901.10						Adhesives and sealants. Interior low-VOC adhesives and sealants located inside the water proofing envelope: A minimum of 85% of site-applied products used within the interior of the building are in accordance with one of the following, as applicable.
Claim points for only one from (1)-(3) below:

						(1)				The emission levels are in accordance with CDPH/EHLB Standard Method v1.1  except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Emission levels are determined by a laboratory accredited to ISO/IEC 17025 and the CDPH/EHLB Standard Method v1.1 is in its scope of accreditation. The product is certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those found in Appendix D.																		8		GreenSeal GS-36								--

										See Appendix D

						(2)				GreenSeal GS-36 Adhesives for Commercial Use.																		5

						(3)				SCAQMD Rule 1168 (see Table 901.10(3)), excluding products that are sold in 16 ounce containers or less and are regulated by the California Air Resources Board (CARB) Consumer Products Regulations.																		5		5

				901.11						Insulation. Emissions of 85 percent of wall, ceiling, and floor insulation materials are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)). Emission levels are determined by a laboratory accredited to ISO/IEC 17025 and the CDPH/EHLB Standard Method v1.1 is in its scope of accreditation. Insulation is certified by a third-party program accredited to ISO Guide 65, such as, but not limited to, those in Appendix D.																		4		4								--

										See Appendix D

				901.12						Carbon monoxide (CO) alarms. Where not required by local codes, a carbon monoxide (CO) alarm is installed in a central location outside of each separate sleeping area in the immediate vicinity of the bedrooms. The CO alarm(s) is located in accordance with NFPA 720 and is hard-wired with a battery back-up. The alarm device(s) is certified by a third-party for conformance to either CSA 6.19 or UL 2034.																		3		3								--

				901.13						Building entrance pollutants control. Pollutants are controlled at all main building entrances by one of the following methods:
Claim points for only one from (1)-(2) below:																				Interior grilles								--

						(1)				Exterior grilles or mats are installed in a fixed manner and may be removable for cleaning.																		1		1

						(2)				Interior grilles or mats are installed in a fixed manner and may be removable for cleaning.																		1

				901.14						Non-smoking areas. Environmental tobacco smoke is minimized by one or more of the following:																												--

								(1)		All interior common areas of a multi-unit building are designated as non-smoking areas with posted signage.																		1

								(2)		Exterior smoking areas of a multi-unit building are designated with posted signage and located a minimum of 25 feet from entries, outdoor air intakes, and operable windows.																		1

										NOTE: Points for 901.14 awarded for multi-unit buildings only.																		This project must be labelled Multi-Unit & have 2 or more units (see Start Here! worksheet) to claim points for 901.14.

				902 - Pollutant Control

				902.0						Intent. Pollutants generated in the building are controlled.

				902.1						Spot ventilation.

				902.1.1						Spot ventilation is in accordance with the following conditions.

						(1)				Bathrooms are vented to the outdoors. The minimum ventilation rate is 50 cfm (23.6 L/s) for intermittent operation or 20 cfm (9.4 L/s) for continuous operation in bathrooms.
Points are awarded only if a code-compliant window is provided in addition to mechanical ventilation.																		Mandatory		Met								--

																												1		0

						(2)				Clothes dryers are vented to the outdoors.																		Mandatory, if applicable		Met								--

						(3)				Kitchen exhaust units and/or range hoods are ducted to the outdoors and have a minimum ventilation rate of 100 cfm (47.2 L/s) for intermittent operation or 25 cfm (11.8 L/s) for continuous operation.																		8		8								--

				902.1.2						Bathroom and/or laundry exhaust fan is provided with an automatic timer and/or humidistat.																		1 device = 5pts
2 devices = 7pts
3 devices = 9 pts
4+ devices = 11pts		3 devices								--

										NOTE: In the assigned Notes area, indicate whether a timer, humidistat, or both provided.																				9

				902.1.3						Kitchen range, bathroom, and laundry exhaust are verified to specification. Ventilation airflow at the point of exhaust is tested to a minimum of 100 cfm (47.2 L/s) intermittent or 25 cfm (11.8 L/s) continuous for kitchens, and 50 cfm (23.6 L/s) intermittent or 20 cfm (9.4 L/s) continuous for bathrooms and/or laundry.																		8		8								--

				902.1.4						Exhaust fans are ENERGY STAR®, as applicable.																		12 points max.		12								--

						(1)				ENERGY STAR® (or equivalent) fans																		2 pts per fan		3 fans

						(2)				ENERGY STAR (or equivalent) fans operating at or below 1 sone																		3 pts per fan		3 fans

				902.2						Building ventilation systems

				902.2.1						One of the following whole building ventilation systems is implemented and is in accordance with the specifications of Appendix B.
Mandatory where the maximum air infiltration rate is less than 5 ACH50.																				7

										See Appendix B				

						(1)				Exhaust or supply fan(s) ready for continuous operation and with appropriately labeled controls.																		3		heat-recovery ventilator								--

						(2)				Balanced exhaust and supply fans with supply intakes located in accordance with the manufacturer's guidelines to not introduce polluted air back into the building.																		6

						(3)				Heat-recovery ventilator.																		7

						(4)				Energy-recovery ventilator.																		8

										NOTE: Points must be claimed in 902.2.1 to claim points in 902.2.2.


				902.2.2						Ventilation airflow is tested to achieve the design fan airflow at point of exhaust in accordance with section 902.2.1.																		4		4								--

										NOTE: Points must be claimed in 902.2.1 to claim points in 902.2.2.


				902.2.3						MERV filters 8 or greater are installed on central forced air systems and are accessible. Designer or installer is to verify that the HVAC equipment is able to accommodate the greater pressure drop of MERV 8 filters.																		3		3								--

										

				902.3						Radon control. Radon control measures are in accordance with ICC IRC Appendix F. Radon zones are defined in Figure 9(1).

										See Figure 9(1)

						(1)				Buildings located in Radon Zone 1 have a radon system installed.																		Mandatory, if located in 
Radon Zone 1		Met - Zone 1 active system								--

								(a)		a passive radon system is installed																		7		10

								(b)		an active radon system is installed																		10

										NOTE: 902.3(1) must be "Met" to claim points for 902.3(1)(a) or 902.3(1)(b). If points are claimed for 902.3(1)(a) or 902.3(1)(b), points cannot be claimed for 902.3(2)(a).


						(2)				Buildings located in Radon Zone 2 or Zone 3																		7										--

								(a)		a passive radon system is installed

										NOTE: If points are claimed for 902.3(2)(a), points cannot be claimed for 902.3(1)(a) or 902.3(1)(b).

				902.4						HVAC system protection. One of the following HVAC system protection measures is performed.
Claim points for only one from (1)-(2) below:																				Registers vacuumed before occupancy

						(1)				HVAC supply registers (boots), return grilles, and rough-ins are covered during construction activities to prevent dust and other pollutants from entering the system.																		3		3								--

						(2)				Prior to owner occupancy, HVAC supply registers (boots), return grilles, and duct terminations are inspected and vacuumed. In addition, the coils are inspected and cleaned and the filter is replaced if necessary.																		3

				902.5						Central vacuum systems. Central vacuum system is installed and vented to the outside.																		3		3		???						--

				902.6						Living space contaminants. The living space is sealed to prevent unwanted contaminants.The living space is sealed in accordance with Section 701.4.3.1 to prevent unwanted contaminants.																		Mandatory		Met								--

				903 - Moisture Management: Vapor, Rainwater, Plumbing, HVAC

				903.0						Intent. Moisture and moisture effects are controlled.

				903.1						Plumbing																				Plumbing not installed in unconditioned spaces

				903.1.1						Cold water pipes in unconditioned spaces are insulated to a minimum of R-4 with pipe insulation or other covering that adequately prevents condensation.																		2		5								--

				903.1.2						Plumbing is not installed in unconditioned spaces.																		5										--

				903.2						Duct insulation. Ducts are in accordance with one of the following.																				Ducts insulated to at least R4 and in conditioned space

						(1)				All HVAC ducts, plenums, and trunks are in conditioned space.																		1		3								--

						(2)				All HVAC ducts, plenums, and trunks are in conditioned space. All HVAC ducts are insulated to a minimum of R4.																		3										--

				903.3						Relative humidity. In climate zones 1A, 2A, 3A, 4A, and 5A as defined by Figure 6(1), equipment is installed to maintain relative humidity (RH) at or below 60% using one of the following:


										See Figure 6(1)

						(1)				Additional dehumidification system(s)																		7		0								--

						(2)				Central HVAC system equipped with additional controls to operate in dehumidification mode																		7

										Climate Zone 5 chosen.								Climate Type Moist chosen.

										Points are available for this practice in the selected Climate Zone and Climate Type

				904 - Innovative Practices

				904.1						Humidity monitoring system. A humidity monitoring system is installed with a mobile base unit that displays a reading of temperature and relative humidity at the base unit with a minimum of two remote units. One remote unit is placed permanently inside the conditioned space in a central location, excluding attachment to exterior walls, and another remote unit is placed permanently outside of the conditioned space.																		2		2		TED						--

				904.2						Kitchen exhaust. Kitchen exhaust unit(s) that equal or exceeds 400 cfm (189 L/s), and make-up air is provided.
																		2		2								--



				End of Chapter 9																										Proceed to Chapter 10 >>

				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.











&8© 2013 Home Innovation Research Labs.  Practices of ICC700-2012 © 2013 National Association of Home Builders- used by permission.   Home Innovation authorizes use by those persons participating in the Home Innovation’s Green Building Certification.	




Ch10

																		This project has met all the EMERALD requirements								2012		Current Status				Performance Level Minimums

																												Score		Mandatory		Bronze		Silver		Gold		Emerald

																										This Chapter		16		Met		8		10		11		12

				NGBS Scoring for New Construction
ICC 700-2012National Green Building Standard™														Revised January 15, 2014								This Project		890		Met		231		349		509		641

																		© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

				Practice #						Chapter 10: Operation, Maintenance, and Building Owner Education																		Points
Available		Points Claimed		Required Documentation						 Products

				1001 - Building Owners' Manual for One- and Two-Family Dwellings

				1001.0						Intent. Information on the building's use, maintenance, and green components is provided.

				1001.1						A building owner's manual is provided that includes the following conditions, as available and applicable.																		Points awarded per 2 items.
Max=8

The three mandatory items must be selected.		8								--

										NOTE: Practice 1001.1 is for Single-Family & Two-Family projects only.

Points awarded for both mandatory and non-mandatory items.

										This project is Single-Family & is eligible for points in 1001.1.

						(1)				A green building program certificate or completion document.																		Mandatory for One- & Two-Family Dwellings only		Met

						(2)				List of green building features (can include the national green building checklist).																		Mandatory for One- & Two-Family Dwellings only		Met

						(3)				Product manufacturer's manuals or product data sheet for installed major equipment, fixtures, and appliances. If product data sheet is in the building owners' manual, manufacturer's manual may be attached to the appliance in lieu of inclusion in the building owners' manual.																		Mandatory for One- & Two-Family Dwellings only		Met

						(4)				Maintenance checklist.																		0.5		Met

						(5)				Information on local recycling programs.																		0.5		Met

						(6)				Information on available local utility programs that purchase a portion of energy from renewable energy providers.																		0.5		Not Met

						(7)				Explanation of the benefits of using energy efficient lighting systems (e.g., compact fluorescent light bulbs, light emitting diode (LED)) in high usage areas.																		0.5		Met

						(8)				A list of practices to conserve water and energy.																		0.5		Met

						(9)				Local public transporation options.																		0.5		Met

						(10)				A diagram showing the location of safety valves and controls for major building systems.																		0.5		Met

						(11)				Where frost-protected shallow foundations are used, owner is informed of precautions including:
     (a) instructions to not remove or damage insulation when modifying landscaping.
     (b) providing heat to the building as required by the ICC IRC or IBC.
     (c) keeping base materials beneath and around the building free from moisture due to broken water pipes or other water sources.																		0.5		Met

						(12)				A list of local service providers that offer regularly scheduled service and maintenance contracts to assure proper performance of equipment and the structure (e.g., HVAC, water heating equipment, sealants, caulks, gutter and downspout system, shower and/or tub surrounds, irrigation system).																		0.5		Met

						(13)				A photo record of framing with utilities installed. Photos are taken prior to installing insulation, clearly labeled, and included as part of the building owners' manual.																		0.5		Met

						(14)				List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.																		0.5		Met

						(15)				Information on organic pest control, fertilizers, deicers, and cleaning products.																		0.5		Met

						(16)				Information on native landscape materials and/or those that have low-water requirements.																		0.5		Met

						(17)				Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.																		0.5		Met

						(18)				Instructions for inspecting the building for termite infestation.																		0.5

						(19)				Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.																		0.5		Met

						(20)				A narrative detailing the importance of maintenance and operation in retaining the attributes of a green-built building.																		0.5		Met

						(21)				Where storm water management measures are installed on the lot, information on the location, purpose, and upkeep of these measures.																		0.5		Met

				1002 - Training of Building Owners on Operation and Maintenance for One- and Two-Family Dwellings and Multi-Unit Buildings

				1002.1						Training of building owners. Building owners are familiarized with the role of occupants in achieving green goals. On-site training is provided to the responsible party(ies) regarding equipment operation and maintenance, control systems, and occupant actions that will improve the environmental performance of the building. These include:
     (1) HVAC filters
     (2) thermostat operation and programming
     (3) lighting controls
     (4) appliances operation
     (5) water heater settings and hot water use
     (6) fan controls
     (7) recycling practices
																		8		8								--

				1003 - Construction, Operation, and Maintenance Manuals and Training for Multi-Unit Buildings

				1003.0						Intent. Manuals are provided to the responsible parties (owner, management, tenant, and/or maintenance team) regarding the construction, operation, and maintenance of the building. Paper or digital format manuals are to include information regarding those aspects of the building’s construction, maintenance, and operation that are within the area of responsibilities of the respective recipient. One or more responsible parties are to receive a copy of all documentation for archival purposes.

				1003.1						Building construction manual. A building construction manual, including five or more of the following, is compiled and distributed in accordance with the intent of this practice.
Claim points for at least 5 items from (1)-(8) below:																		Points awarded per 2 items.

5 or more items are required, including the mandatory items.		0								--

										NOTE: Practice 1003.1 is for multi-unit projects only.

Points awarded for both mandatory and non-mandatory items.

										This project is Single-Family & is NOT eligible for points in 1003.1.

						(1)				A narrative detailing the importance of constructing a green building, including a list of green building attributes included in the building. This narrative is included in all responsible parties' manuals.																		Mandatory for Multi-Unit Buildings only

						(2)				A local green building program certificate as well as a copy of the National Green Building Standard™, as adopted by the Adopting Entity, and the individual measures achieved by the building.																		Mandatory for Multi-Unit Buildings only

						(3)				Warranty, operation, and maintenance instructions for all equipment, fixtures, appliances, and finishes.																		Mandatory for Multi-Unit Buildings only

						(4)				Record drawings of the building.																		0.5

						(5)				A record drawing of the site including stormwater management plans, utility lines, landscaping with common name and genus/species of plantings.																		0.5

						(6)				A diagram showing the location of safety valves and controls for major building systems.																		0.5

						(7)				A list of the type and wattage of light bulbs installed in light fixtures.																		0.5

						(8)				A photo record of framing with utilities installed. Photos are taken prior to installing insulation and clearly labeled.																		0.5

				1003.2						Operations manual. Operations manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the operation manuals, five or more of the following options are included.
Claim points for at least 5 items from (1)-(10) below:																		Points awarded per 2 items.

5 or more items are required, including the mandatory items.		0								--

										NOTE: Practice 1003.2 is for multi-unit projects only.
 
Points awarded for both mandatory and non-mandatory items.

										This project is Single-Family & is NOT eligible for points in 1003.2.

						(1)				A narrative detailing the importance of operating and living in a green building. This narrative is included in all responsible parties' manuals.																		Mandatory for Multi-Unit Buildings only

						(2)				A list of practices to conserve water and energy (e.g., turning off lights when not in use, switching the rotation of ceiling fans in changing seasons, purchasing ENERGY STAR® appliances and electronics.																		Mandatory for Multi-Unit Buildings only

						(3)				Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.																		0.5

						(4)				Information on opportunities to purchase renewable energy from local utilities or national green power providers and information on utility and tax incentives for the installation of on-site renewable energy systems.																		0.5

						(5)				Informtation on local and on-site recycling and hazardous waste disposal programs and, if applicable, building recycling and hazardous waste handling and disposal procedures.																		0.5

						(6)				Local public transportation options.																		0.5

						(7)				Explanation of the benefits of using compact fluorescent light bulbs, LEDs, or other high-efficiency lighting.																		0.5

						(8)				Information on native landscape materials and/or those that have low water requirements.																		0.5

						(9)				Information on the radon mitigation system, where applicable.																		0.5

						(10)				A procedure for educating tenants in rental properties on the proper use, benefits, and maintenance of green building systems including a maintenance staff notification process for improperly functioning equipment.																		0.5

				1003.3						Maintenance manual. Maintenance manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the maintenance manuals, five or more of the following options are included.
Claim points for at least 5 items from (1)-(9) below:																		Points awarded per 2 items.

5 or more items are required, including the mandatory items.		0								--

										NOTE: Practice 1003.3 is for multi-unit projects only.
 
Points awarded for both mandatory and non-mandatory items.

										This project is Single-Family & is NOT eligible for points in 1003.3.

						(1)				A narrative detailing the importance of maintaining a green building. This narrative is included in all responsible parties' manuals.																		Mandatory for Multi-Unit Buildings only

						(2)				A list of local service providers that offer regularly scheduled service and maintenance contracts to assure proper performance of equipment and the structure (e.g., HVAC, water heating equipment, sealants, caulks, gutter and downspout system, shower and/or tub surrounds, irrigation system).																		0.5

						(3)				User-friendly maintenance checklist that includes: 
     (1) HVAC
     (2) thermostat operation and programming
     (3) lighting controls
     (4) appliances and settings
     (5) water heater settings
     (6) fan controls																		0.5

						(4)				List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.																		0.5

						(5)				Information on organic pest control, fertilizers, deicers, and cleaning products.																		0.5

						(6)				Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.																		0.5

						(7)				Instructions for inspecting the building for termite infestation.																		0.5

						(8)				A procedure for rental tenant occupancy turnover that preserves the green features.																		0.5

						(9)				An outline of a formal green building training program for maintenance staff.																		0.5



				End of Chapter 10
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Designer's Report

								2012				Revised January 15, 2014				2194																																Target Level =		Emerald

						NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™		© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet

						DESIGNERS REPORT - NATIONAL GREEN BUILDING STANDARD 

						Builder/Applicant:		Montage Builders & Designers				Builder Phone:		

						Mailing (physical) Address w/ Zip Code of Home:		201 Hubbell Ave., Syracuse, Syracuse 13207				Single-Family or Multi-Unit:		Single-Family

						Community/Lot #:						# of units:		

						Climate Zone:		5				Square Footage:		1924

						County:		Onondaga				Project Description:		0

												HERS Index:		48

						Practice		Points
Available		Points
Claimed		Designer Notes

						500  LOT DESIGN, PREPARATION AND DEVELOPMENT

						501  LOT SELECTION

						501.1 Lot. The lot is selected to minimize environmental impact by one or more of the following:

						501.1(1) The builder selects a lot within an NGBS certified green community or equivalent on which to build.		6		0		0

						501.1(2) An infill lot is selected.		8		8		0

						501.1(3) An infill lot is selected that is a greyfield.		7		7		0

						501.1(4) An EPA-recognized brownfield lot is selected.		9		0		0

						501.1(5) A lot with an average slope calculation of less than 15% is selected.		9		9		0

						501.2 Multi-modal transportation. A range of multi-modal transportation choices are promoted by one or more of the following:

						501.2(1) A lot is selected within 1/2 mile (805 m) of pedestrian access to a mass transit system or within 5 miles (8046 m) of a mass transit station with provisions for parking.		4		4		0

						501.2(2) Walkways, street crossings, and entrances designed to promote pedestrian activity are provided. New buildings are connected to existing sidewalks and areas of development.		5		5		0

						501.2(3) A lot is selected within 1/2 mile (805 m) of 6 or more community resources [e.g., recreational facilities (such as pools, tennis courts, basketball courts), parks, grocery store, post office, place of worship, community center, daycare center, bank, school, restaurant, medical/dental office, laundromat/dry cleaner].		4		4		0

						501.2(4) Bicycle use is promoted by building on a lot located within a community that has rights-of-way specifically dedicated to bicycle use in the form of paved paths or bicycle lanes or on an infill lot located within 1/2 mile of a bicycle lane designated by the jurisdiction.		5		5		0

						502  PROJECT TEAM, MISSION STATEMENT AND GOALS

						502.1 Project team, mission statement, and goals. A knowledgeable team is established and team member roles are identified with respect to green lot design, preparation, and development. The project’s green goals and objectives are written into a mission statement.		4		4		0

						503 LOT DESIGN

						503.1 Natural resources. Natural resources are conserved by one or more of the following:

						503.1(1) A natural resources inventory is completed under the direction of a qualified professional.		5		5		0

						503.1(2) A plan is implemented to conserve the elements identified by the resource inventory as high-priority resources.		6		6		0

						503.1(3) Items listed for protection in the resource inventory plan are protected under the direction of a qualified professional.		4		4		0

						503.1(4) Basic training in tree or other natural resource protection is provided for the on-site supervisor.		4		4		0

						503.1(5) All tree pruning on-site is conducted by a Certified Arborist.		3		0		0

						503.1(6) Ongoing maintenance of vegetation on the lot during construction is in accordance with TCIA A300 or locally accepted best practices.		4		4		0

						503.1(7) Where a lot adjoins a landscaped common area, a protection plan from construction activities next to the common area is implemented.		5		5		0

						503.2 Slope disturbance. Slope disturbance is minimized by:

						503.2(1) The use of terrain adaptive architecture including terracing, retaining walls, landscaping, or other re-stabilization techniques.		5		0		0

						503.2(2) Hydrological/soil stability study is completed and used to guide the design of all buildings on the site.		4		4		0

						503.2(3) All or a percentage of driveways and parking are aligned with natural topography to reduce cut and fill.

						503.2(3)(a) 10% to 25%		3				0

						503.2(3)(b) 25% to 75%		4		

						503.2(3)(c) greater than75%		6		6

						503.2(4) Long-term erosion effects are reduced through the design and implementation of terracing, retaining walls, landscaping, or restabilization techniques.		5		0		0

						503.2(5) Underground parking uses the natural slope for parking entrances.		5		0		0

						503.3 Soil disturbance and erosion. Soil disturbance and erosion are minimized by one or more of the following: (also see Section 504.3)

						503.3(1) Construction activities are scheduled to minimize length of time that soils are exposed.		5		5		0

						503.3(2) At least 75% of total length of the utilities on the lot are designed to use one or more alternative means:
     (a) tunneling instead of trenching
     (b) use of smaller (low ground pressure) equipment or geomats to spread the weight of construction equipment
     (c) shared utility trenches or easements
     (d) placement of utilities under paved surfaces instead of yards		5		5		0

						503.3(3) Limits of clearing and grading are demarcated on the lot plan.		5		5		0

						503.4 Storm water management. A storm water management design includes one or more of the following low-impact development techniques:
(For lots in a development, the points for items (1), (2), and (3) may be awarded for the lot when there is a community storm water management plan implemented and the builder does not violate that plan with respect to water leaving the lot.)

						503.4(1) Natural water and drainage features are preserved and used.		6		6		0

						503.4(2) Facilities that minimize concentrated flows and simulate flows found in natural hydrology by the use of vegetative swales, french drains, wetlands, drywells, rain gardens, and similar infiltration features.		6		7		0

						503.4(3) All or a percentage of impervious surfaces are minimized and permeable materials are used for driveways, parking areas, walkways, and patios.

						503.4(3)(a) less than 25%		2				0

						503.4(3)(b) 25 to 75%		4		

						503.4(3)(c) greater than 75%		6		6

						503.4(4) A minimum of 50 percent of the roof is vegetated (green roof) using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building site. Invasive plant species are not permitted.		5		0		0

						503.4(5) Stormwater management practices that manage rainfall on-site and prevent the off-site discharge from all storms up to and including the volume of the 95th percentile storm event.		6		6		0

						503.4(6) Conduct a hydrologic analysis that results in the design of a stormwater management system that maintains the pre-development (i.e., stable, natural) runoff hydrology of the lot throughout the development or redevelopment process. Post-construction runoff rate, volume, and duration cannot exceed predevelopment rates.		7		7		Save the Rain

						503.5 A landscape plan for the lot is developed to limit water and energy use while preserving or enhancing the natural environment. (Where "front" only or "rear" only plan is implemented, only half of the points [rounding down to a whole number] are awarded for items 1-6)		Full Landscape Plan selected

						503.5(1) Where a lot is less than 50% turf, a plan is formulated to restore or enhance natural vegetation that is cleared during construction. Landscaping is phased to coincide with achievement of final grades to ensure denuded areas are quickly vegetated.		6		6		0

						503.5(2) Turf grass species, other vegetation, and trees are selected and specified on the lot plan that are native or regionally appropriate for local growing conditions.		4		4		0

						503.5(3) The percentage of turf areas that is designed to be mowed is limited and shown on the lot plan. The percentage is based on the landscaped area of the lot not including the home footprint, hardscape, and any undisturbed natural areas.

						503.5(3)(a) 0% or EPA WaterSense Water Budget Tool is used to determine the maximum percentage of turf areas		5				0

						503.5(3)(b) greater than 0% to less than 20%		4		4

						503.5(3)(c) 20% to less than 40%		3		

						503.5(3)(d) 40% to 60%		2		

						503.5(4) Plants with similar watering needs are grouped (hydrozoning) and shown on the lot plan.		5		0		0

						503.5(5) Summer shading by planting installed to shade a minimum of 30% of building walls. To conform to summer shading, the effective shade coverage is the arithmetic mean of the shade coverage calculated at 10 am for eastward facing walls, noon for southward facing walls, and 3 pm for westward facing walls on the summer solstice 5 years after planting.		5		0		0

						503.5(6) Vegetative wind breaks or channels are designed to protect the lot and immediate surrounding lots as appropriate for local conditions.		4		4		0

						503.5(7) On-site (or community generated) tree trimmings or stump grinding of regionally appropriate trees are used on the site to provide protective mulch during construction or for landscaping.		3		3		0

						503.5(8) An integrated pest management plan is developed to minimize chemical use in pesticides and fertilizers.		4		4		0

						503.6 Wildlife habitat. Measures are planned that will support wildlife habitat and include at least two of the following:

						503.6(1) Plants and gardens that will encourage wildlife, such as bird and butterfly gardens.		3		3		0

						503.6(2) Inclusion of a certified "backyard wildlife" program.		3		3		NWF Backyard Habitat, Monarch Waystation

						503.6(3) Lots are adjacent to wildlife corridors, fish and game parks, or preserved areas and are designed with regard for this relationship.		3		0		0

						503.6(4) Outdoor lighting techniques are utilized with regard for wildlife.		3		3		0

						503.7 Environmentally sensitive areas.

						503.7(1)  The lot does not contain any environmentally sensitive areas that are disturbed by the construction.		4		4		0

						503.7(2) Compromised environmentally sensitive areas are mitigated or restored.		4		0		0

						504 LOT CONSTRUCTION

						504.1 On-site supervision and coordination is provided during clearing, grading, trenching, paving on the lot, and installation of utilities on the lot to ensure that specified green development practices are implemented. (also see Section 503.3)		4		4		0

						504.2 Designated trees and vegetation are preserved by one or more of the following:

						504.2(1) Fencing or equivalent is installed to protect trees and other vegetation.		3		3		0

						504.2(2) Trenching, significant changes in grade, and compaction of soil and critical root zones in all "tree save" areas as shown on the lot plan are avoided.		5		5		0

						504.2(3) Damage to designated existing trees and vegetation is mitigated during construction through pruning, root pruning, fertilizing, and watering.		4		4		0

						504.3  On-site soil disturbance and erosion are minimized by one or more of the following in accordance with the SWPPP or applicable plan: (also see Section 503.3)

						504.3(1) Sediment and erosion controls are installed on the lot and maintained in accordance with the storm water pollution prevention plan, where required.		5		5		0

						504.3(2) Limits of clearing and grading are staked out on the lot.		5		5		0

						504.3(3) "No disturbance" zones are created using fencing or flagging to protect vegetation and sensitive areas on the lot from construction activity.		5		5		0

						504.3(4) Topsoil from either the lot or the site development is stockpiled and stabilized for later use and used to establish landscape plantings on the lot.		5		5		0

						504.3(5) Soil compaction from construction equipment is reduced by distributing the weight of the equipment over a larger area (laying lightweight geogrids, mulch, chipped wood, plywood, OSB, metal plates, or other materials capable of weight distribution in the pathway of the equipment).		4		0		0

						504.3(6) Disturbed areas on the lot that are complete or to be left unworked for 21 days or more are stabilized within 14 days using methods as recommended by the EPA, or in the approved storm water pollution prevention plan, where required.		3		3		0

						504.3(7) Soil is improved with organic amendments and mulch.		3		0		0

						504.3(8) Utilities on the lot are installed using one or more alternative means (e.g., tunneling instead of trenching, use of smaller equipment, use of low ground pressure equipment, use of geomats, shared utility trenches or easements).		5		0		0

						504.3(9) Inspection reports of storm water best management practices are available.		3		3		0

						505  INNOVATIVE PRACTICES

						505.1  Driveways and parking areas. Driveways and parking areas are minimized by one or more of the following:

						505.1(1) Off-street parking areas are shared or driveways are shared. Waivers or variances from local development regulations are obtained to implement such practices, if required.		5		0		0

						505.1(2) In a multi-unit project, parking capacity is not to exceed the local minimum requirements.		0 - Not a Multi-Unit project		0		0

						505.1(3) Structured parking is utilized to reduce the footprint of surface parking areas.

						505.1(3)(a) 25% to less than 50%		4				0

						505.1(3)(b) 50% to 75%		5		

						505.1(3)( c) greater than 75%		6		6

						505.2 Heat island effect is mitigated by the following:

						505.2(1) Hardscape: Not less than 50 percent of the surface area of the hardscape on the lot meets one or a combination of the following methods.
     (a) Shading of hardscaping: Shade is provided from existing or new vegetation (within five years) or from trellises. Shade of hardscaping is to be measured on the summer solstice at noon.
     (b) Light-colored hardscaping: Horizontal hardscaping materials are installed with a solar reflectance index (SRI) of 29 or greater. The SRI shall be calculated in accordance with ASTM E1980. A default SRI value of 35 for new concrete without added color pigment is allowed to be used instead of measurements.
     (c) Permeable hardscaping: Permeable hardscaping materials are installed.		5		5		C

						505.2(2) Roofs: Not less than 75% of the exposed surface of the roof meets one or a combination of the following methods.
     (a) Minimum initial SRI of 78 for a low-sloped roof (a slope less than or equal to 2:12) and a minimum initial (SRI) of 29 for a steep-sloped roof (a slope of more than 2:12). The SRI shall be calculated in accordance with ASTM E1980. Roof products shall be labeled and certified.
     (b) Roof is vegetated using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building site. Invasive plant species are not permitted.		5		0		0

						505.3 Density. The average density on the lot on a net developable area basis is:

						505.3(1) 7 to less than 14 dwelling units per acre (per 4047 m2)		5				0

						505.3(2) 14 to less than 21 dwelling units per acre (per 4047 m2)		8		

						505.3(3) 21 or greater dwelling units per acre (per 4047 m2)		11		

						505.4 Mixed-use development. The lot contains a mixed-use building.		8		0		0

						505.5 Community garden(s). A portion of the lot is established as a community garden(s), available to residents of the lot, to provide for local food production to residents or area consumers.		3		3		0



						600  RESOURCE EFFICIENCY

						601 QUALITY OF CONSTRUCTION MATERIALS AND WASTE

						601.1 Conditioned floor area, is limited.  

						601.1(1) less than or equal to 1,000 square feet (93 m2)		15				0

						601.1(2) less than or equal to 1,500 square feet (139 m2)		12		

						601.1(3) less than or equal to 2,000 square feet (186 m2)		9		9

						601.1(4) less than or equal to 2,500 square feet (232 m2)		6		

						Multi-Unit Building Note: For a multi-unit building, use a weighted average of the individual unit sizes in qualifying for available points.

						601.2 Structural systems are designed or construction techniques are implemented that reduce & optimize material usage.

						601.2(1) Minimum structural member or element sizes necessary for strength and stiffness in accordance with advanced framing techniques or structural design standards are selected.		3		3		0

						601.2(2) Higher-grade or higher-strength of the same materials than commonly specified for structural elements and components in the building are used and element or component sizes are reduced accordingly.		3		3		0

						601.2(3) Performance-based structural design is used to optimize lateral force-resisting systems.		3		3		0

						601.3 Building dimensions and layouts are designed to reduce material cuts & waste. This practice is used for a minimum of 80% of the following areas:

						601.3(1) floor area		3		3		0

						601.3(2) wall area		3		3		0

						601.3(3) roof area		3		3		0

						601.3(4) cladding or siding area		3		3		0

						601.3(5) penetrations or trim area		1		1		0

						601.4 Detailed framing or structural plans, material quantity lists and on-site cut lists for framing, structural materials, and sheathing materials are provided.		4		4		0

						601.5 Precut, preassembled, panelized, or precast assemblies are utilized for a minimum of 90% for the following system or building.
Points can be claimed for 601.5(1-3) OR 601.5(4) OR 601.5(5).

						601.5(1) floor system		4		4		0

						601.5(2) wall system		4		0		0

						601.5(3) roof system		4		4		0

						601.5(4) modular construction above grade		13		0		0

						601.5(5) manufactured home construction above grade		13		0		0

						601.6 Stories above grade are stacked, such as in 1½-story, 2-story, or greater structures.  The area of the upper story is a minimum of 50% of the area of the story below, based on areas with a minimum ceiling height of 7 feet (2134 mm).

						601.6(1) 1 stacked story		4		4		0

						601.6(2) 2 stacked stories		6		

						601.6(3) 3 or more stacked stories		8		

						601.7 Building materials/assemblies do not require additional site applied material for finishing.  		MAX  = 12		12

						601.7(1) 90% or more of material		5 points per material or assembly		5 materials or assemblies		Siding and Interior Trim

						601.7(2) 50% to <90% of material		2 points per material or assembly		2 materials or assemblies

						601.7(3) 35% to <50% of material		1 point per material or assembly.		

						601.8 Frost-protected shallow foundations, pier and pad foundations, post foundations, etc.		3		0		0

						601.9 Adobe, concrete, log, earth systems provide sufficient structural and thermal characteristics (>75% of the exterior wall area )		4		0		0

						602 ENHANCED DURABILITY AND REDUCED MAINTENANCE

						602.1.1 Capillary breaks

						602.1.1.1 A capillary break and vapor retarder are installed at concrete slabs in accordance with ICC IRC Sections R506.2.2 and R506.2.3 or ICC IBC Sections 1910 and 1805.4.1.		Mandatory		Met		0

						602.1.1.2 Add a capillary break on footing to prevent moisture migration into foundation wall.		3		3		0

						602.1.2 Enhanced foundation waterproofing is installed:
          (1) rubberized coating, or
          (2) drainage mat		4		4		0

						602.1.3 Foundation Drainage

		x				602.1.3.1 Where required by the ICC IRC or IBC for habitable and usable spaces below grade, exterior drain tile is installed.		Mandatory		Met		0

						602.1.3.2 Interior and exterior foundation perimeter drains are installed and sloped to discharge to daylight, dry well, or sump pit.		4		4		0

						602.1.4 Crawlspaces

						602.1.4.1 Vapor retarder in unconditioned vented crawlspace is in accordance with the following, as applicable. Joints of vapor retarder overlap a minimum of 6 inches (152 mm) and are taped.

						602.1.4.1(1) Floors. Minimum 6 mil vapor retarder installed on the crawlspace floor and extended at least 6 inches up the wall and is attached and sealed to the wall.		6		0		0

				x		602.1.4.1(2) Walls. Damp-proof walls are provided below finished grade.		Mandatory, if there is a crawlspace that extends below finished grade		No crawlspace		0

						602.1.4.2 Crawlspace that is built as a conditioned area is sealed to prevent outside air infiltration and provided with conditioned air at a rate not less than 0.02 cfm (.009 L/s) per square foot of horizontal area and one of the following is implemented:

						602.1.4.2(1) Concrete slab over 6 mil polyethylene or polystyrene sheeting lapped a minimum of 6 inches (152 mm) and taped or sealed at the seams.		8		0		0

				x		602.1.4.2(2) 6 mil polyethylene sheeting, lapped a minimum of 6 inches (152 mm), and taped at the seams.		Mandatory, if there is a crawlspace that extends below finished grade		No crawlspace		0

						602.1.5 Continuous physical foundation termite barrier used with or without low toxicity treatment is installed in geographical areas that have subterranean termite infestation potential determined.		4		4		0

						602.1.6 Termite-resistant materials are used as follows:

						602.1.6(1) Areas of slight to moderate termite infestion probability		2		2		0

						602.1.6(2) Areas of moderate to heavy termite infestion probability		4		

						602.1.6(3) Areas of very heavy termite infestion probability		6		

						602.1.7 Moisture Control Measures

						602.1.7.1 Moisture control measures are in accordance with the following conditions.

						602.1.7.1(1) Building materials with visible mold are not installed or are cleaned or encapsulated prior to concealment and closing.		2		2		0

						602.1.7.1(2) Insulation in cavities is dry in accordance with manufacturer’s installation instructions when enclosed (e.g., with drywall).		Mandatory
2 points if applicable		Met		0

										2

						602.1.7.1(3) The moisture content of lumber is sampled to ensure it does not exceed 19% prior to the surface and/or wall cavity enclosure.		4		4		0

						602.1.7.2 Moisture content of subfloor, substrate, or concrete slabs is in accordance with the appropriate industry standard for the finish flooring to be applied.		2		2		0

						602.1.8 Where required by the ICC IRC or IBC, a water-resistive barrier and/or drainage plane system is installed behind exterior veneer and/or siding.		Mandatory, if applicable		Met		0

						602.1.9 Flashing is provided to minimize water entry into wall and roof assemblies and to direct water to exterior surfaces or exterior water-resistive barriers for drainage. Flashing details are provided in the construction documents and are in accordance with the fenestration manufacturer’s instructions, the flashing manufacturer’s instructions, or as detailed by a registered design professional.

						602.1.9(1) Flashing are installed at all of the following locations, as applicable:
(a) around exterior fenestrations, skylights and doors
(b) at roof valleys
(c) at deck, balcony, porch or stair to building intersections
(d) at roof-to-wall intersections, at roof-to-chimney intersections, at wall-to-chimney intersections, and at parapets.
(e) at ends of and under masonry, wood, or metal copings and sills
(f) above projecting wood trim
(g) at built-in roof gutters
(h) drip edge is installed at eaves and rake edges.		Mandatory, if applicable		Met		0

						602.1.9(2) All window head and jamb flashing are self-adhered flashing complying with AAMA 711-07.		2		2		0

						602.1.9(3) Pan flashing is installed at sills of all exterior windows and doors.		3		3		0

						602.1.9(4) Seamless, preformed kickout flashing, or prefabricated metal with soldered seams is provided at all roof-to-wall intersections. The type and thickness of the material used for roof flashing including but not limited kickout and step flashing is commensurate with the anticipated service life of the roofing material.		3		3		0

						602.1.9(5) A rainscreen wall design is used for exterior wall assemblies.

						(a) A system designed with minimum ¼” inch air space exterior to the water-resistive barrier, vented to the exterior at top and bottom of the wall and integrated with flashing details.		4		4		0

						(b) Either a cladding material or a water-resistive barrier with enhanced drainage, meeting 75% drainage efficiency requirement of ASTM E2273.		2		

						602.1.9(6) Through wall flashing is installed at transitions between wall cladding materials, or wall construction types.		2		2		0

						602.1.9(7) Flashing is installed at expansion joints in stucco walls.		2		0		0

						602.1.10 Entries at exterior door assemblies are covered

						602.1.10(1) 1 exterior door		2		0		0

						602.1.10(2) 2 exterior doors 		4		4

						602.1.10(3) 3 or more exterior doors		6		

						602.1.11 Tile backing materials installed under tiled surfaces in wet areas are in accordance with ASTM C1178, C1278, C1288, or C1325.		Mandatory, if applicable		Met		0

						602.1.12 Roof overhangs are provided over a minimum of 90% of exterior walls to protect the building envelope.		4		4		0

						602.1.13  In areas where there has been a history of ice forming along the eaves causing a backup of water, an ice barrier is installed in accordance with the ICC IRC or IBC at roof eaves and extends at a minimum of 24 inches (610 mm) inside the exterior wall line of the building.		Mandatory, if applicable		Met		0

						602.1.14 Architectural features that increase the potential for water intrusion are avoided.

						602.1.14(1) No roof configurations that create horizontal valleys in roof design.		2		2		0

						602.1.14(2) No recessed windows and architectural features that trap water on horizontal surfaces.		2		2		0

						602.1.14(3) All horizontal ledgers are sloped away to provide gravity drainage as appropriate for the application.		Mandatory
1 point if applicable		Met		0

										1

						602.2 A minimum of 90% of roof surfaces, not used for roof penetrations and associated equipment, on-site renewable energy systems such as photovoltaics or solar thermal energy collectors, or rooftop decks, amenities and walkways, are constructed of one or both of the following:
    
     

						(1) products accordance with the ENERGY STAR® cool roof certification or equivalent		3		3		0

						(2) a vegetated roof system		3		0

						(3) Both		3		0

						602.3 A gutter and downspout system or splash blocks and effective grading are provided to carry water a minimum of 5 feet (1524 mm) away from perimeter foundation walls.		4		4		0

						602.4.1 Finished grade at all sides of a building is sloped to provide a minimum of 6 inches (150 mm) of fall within 10 feet (3048 mm) of the edge of the building. Where lot lines, walls, slopes, or other physical barriers prohibit 6 inches (152 mm) of fall within 10 feet (3048 mm), the final grade is sloped away from the edge of the building at a minimum slope of 2%.		Mandatory		Met		0

						602.4.2 The final grade is sloped away from the edge of the building at a minimum slope of 5%.		1		1		0

						602.4.3 Water is directed to drains or swales to ensure drainage away from the structure.		1		1		0

						603 REUSED OR SALVAGED MATERIALS

						603.1 Existing buildings and structures are reused, modified, or deconstructed in lieu of demolition.  (1 point per 200 ft² reused)		MAX = 12		0		0

										0

						603.2 Reclaimed and/or salvaged materials and components are used. The total material value and labor cost of salvaged materials is equal to or exceeds 1 percent of the total construction cost.  (Points awarded per 1% of salvaged materials used based on the total construction cost.)		MAX = 9		0%		0

										0

						603.3 Facilitation for sorting and reuse of scrap building material (e.g., provide a central storage area or dedicated bins).		4		4		0

						604 RECYCLED CONTENT BUILDING MATERIALS

						604.1.1 Building materials w/ recycled content are used.  (MINOR Components)

						25 - <50%		1		1		0

						50 - <75%		2		0

						75%+		3		0

						604.1.2 Building materials w/ recycled content are used.  (MAJOR Components)

						25 - <50%		2		0		0

						50 - <75%		4		0

						75%+		6		0

						605 RECYCLED CONSTRUCTION WASTE

						605.1 A construction waste management plan is developed, posted at the jobsite, and implemented with a goal of recycling or salvaging a minimum of 50% (by weight) of construction waste.		6		6		0

						605.2 On-site recycling of 50% by weight of C& D waste (e.g., grinding/application for soil amendment).		7		7		0

						605.3 Construction materials (e.g., wood, cardboard, metals, drywall, plastic, asphalt roofing shingles, or concrete) are recycled offsite.

						2 types		3		0		0

						3 types		4		0

						4 types		5		5

						5+ types		6		0

						606 RENEWABLE MATERIALS

						606.1 Biobased products are used.		MAX = 8		0		0

						two types @ 0.5% of material cost		3		0

						two types @ 1% of material cost		6		0

						each additional material at 0.5%		1 per type		0

						606.2 Wood or wood-based product types are certified to the requirements of a recognized product program:

						606.2(1) Min. 2 products used for minor elements		3		0		0

						606.2(2) Min. 2 products used for major elements		4		0

						606.3 Materials used for major components are manufactured using a min. of 33% of the primary manufacturing process energy from renewable sources, combustible waste sources, or renewable energy credits (RECs).

						1 material		2		0		0

						2 materials		4		0

						3+ materials		6		0

						607 RECYCLING & WASTE REDUCTION

						607.1(1) A built-in collection space in each kitchen and an aggregation/pick-up space in a garage, covered outdoor space, or other area for recycling containers.		3		3		0

						607.1(2) Compost facility provided on-site.		3		3		0

						607.2 A minimum of one food waste disposer is installed at the primary kitchen sink.		1		1		0

						608 RESOURCE-EFFICIENT MATERIALS

						608.1 Products containing fewer materials are used to achieve the same end-use requirements as conventional products, including but not limited to:
     (1) lighter, thinner brick with bed depth < 3 inches and/or brick with coring > 25%
     (2) engineered wood or engineered steel products
     (3) roof or floor trusses

						1 product		3		0		0

						2 products		6		0

						3+ products		9		9

						609 REGIONAL MATERIALS

						609.1 Regional materials are used for major elements or components of the building.

						1 type		2		2		0

						2 types		4		0

						3 types		6		0

						4 types		8		0

						5+ types		10		0

						610 LIFE CYCLE ANALYSIS

						610.1  A life cycle analysis (LCA) tool is used to select environmentally preferable products or assemblies, or an LCA is conducted on the entire building.		15 points for 610.1.1

10 points max. for 610.1.2		6		0

						610.1.1 A whole-building LCA is performed using a life cycle assessment and data compliant with ISO 14044 or other recognized standards.		15		0		0

						610.1.2 An environmentally preferable product or assembly is selected for an application based upon the use of an LCA tool that incorporates data methods compliant with ISO 14044 or other recognized standards that compare the environmental impact of products or assemblies.		10 points max.
for 610.1.2(1) & (2)		6

						610.1.2(1) Two or more products with the same intended use are compared based on LCA and the product with at least a 15% average improvement is selected. Number of points awarded is based on the number of environmental impact measures compared.		MAX = 10
Points per Table 610.1.2(1)		6		0

						# of comparions with 4 impact measures:				0

						# of comparions with 5 impact measures:				2

						610.1.2(2) Building assembly LCA.  A building assembly with improved environmental impact measures compared to an alternative assembly of the same function is selected.		MAX = 10
Points per Table 610.1.2(2)		0		0

						# of impact measures in LCA for exterior walls:				4 measures

						# of impact measures in LCA for roof/ceilings:				4 measures

						# of impact measures in LCA for interior walls or ceilings:				0

						# of impact measures in LCA for intermediate floors:				0

						611 INNOVATIVE PRACTICES

						611.1  Product manufacturer's operations and business practices include environmental management system concepts, and the production facility is ISO 14001 certified or equivalent.  The aggregate value of building products from ISO 14001 certified or equivalent production facilities is 1% or more of the estimated total building materials cost.

						1% - <2%		1		0		0

						2% - <3%		2		0

						3% - <4%		3		0

						4% - <5%		4		0

						5% - <6%		5		0

						6% - <7%		6		0

						7% - <8%		7		0

						8% - <9%		8		0

						9% - <10%		9		0

						10+%		10		0

						611.2  One or more of the following products are used for at least 30% of the floor or wall area of the entire dwelling unit, as applicable. Certification third-party agency is ISO Guide 65 accredited.		MAX = 9		9

						(1) 50% or more of carpet installed (by square feet) is third-party certified to NSF/ANSI 140.		3		0		0

						(2) 50% or more of resilient flooring installed (by square feet) is third-party certified to NSF/ANSI 332.		3		0		0

						(3) 50% or more of the insulation installed (by square feet) is third-party certified to EcoLogo CCD-016.		3		3		0

						(4) 50% or more of interior wall coverings installed (by square feet) is third-party certified to NSF/ANSI 342.		3		3		0

						(5) 50% or more of the gypsum board installed (by square feet) is third-party certified to ULE ISR 100.		3		3		0

						(6) 50% or more of the door leafs installed (by number of door leafs) is third-party certified to ULE ISR 102.		3		3		0

						(7) 50% or more of the tile installed (by square feet) is third-party certified to ANSI A138.1 Specifications for Sustainable Ceramic Tiles, Glass Tiles and Tile Installation Materials.		3		3		0

						611.3  Universal design elements. Dwelling incorporates one or more of the following universal design elements.		MAX = 9		9

						(1) Any no-step entrance into the dwelling which is accessible from a substantially level parking or drop-off area (no more than 2%) via an accessible path which has no individual change in elevation or other obstruction of more than 1-1/2 inches in height, whose pitch does not exceed 1 in 12 and which provides a minimum 32-inch wide clearance into the dwelling.		3		3		0

						(2) Minimum 36-inch wide accessible route from the no-step entrance into at least one visiting room in the dwelling and into at least one full or half bathroom which has a minimum 32 inch clear door width and a 30 inch by 48 inch clear area inside the bathroom outside the door swing.		3		3		0

						(3) Minimum 36-inch wide accessible route from the no-step entrance into at least one bedroom which has a minimum 32 inch clear door width.		3		3		0

						(4) Blocking or equivalent installed in the accessible bathroom walls for future installation of grab bars at commode and bathing fixture, if applicable.		1		1		0



						700 ENERGY EFFICIENCY

						701 MINIMUM ENERGY EFFICIENCY REQUIREMENTS

						User must select either Performance (701.1.1), Prescriptive (701.1.2), or Alternative Bronze (701.1.3) compliance path.
(Choose one path only)

						701.1 The building shall comply with either Section 702 or Section 703 						0

						701.1 The building shall comply with either Section 702 (Performance Path) or Section 703 (Prescriptive Path). Items listed as "mandatory" in Section 701.4 apply to both the Performance and Prescriptive Paths. As an alternative, an ENERGY STAR® 2.0 Qualified Home or equivalent can claim 30 points from 701.1.3 and meet the Bronze level for Chapter 7.
     701.1.1 Minimum Performance Path requirements.  A building complying with Section 702 shall exceed the ICC IECC by 15%, & shall include a min. of 2 practices from Sec. 704,  OR meet 701.1.2  OR 701.1.3.
     701.1.2 Minimum Prescriptive Path requirements.  A building complying with Sec. 703 shall obtain a minimum of 30 points from Sec. 703, & shall include a min.  of 2 practices from Sec. 704.
     701.1.3 Alternative Bronze Level compliance.  Any ENERGY STAR Qualified Home achieves the Bronze Level for Chapter 7.		Performance Path
OR
Prescriptive Path
OR
Alternative Bronze
 Level Compliance		Performance Path		0

						701.1.3  Alternative Bronze Level compliance.  Any ENERGY STAR 2.0 Qualified Home or equivalent achieves the Bronze Level for Chapter 7.

If 30 points claimed for practice 701.1.3, this chapter and this project cannot achieve a level higher than Bronze.

If points claimed for this practice, skip the following sections:
     * 701.3 - Adopting Entity review
     * 701.4 - Mandatory Practices
     * 702 - Performance Path
     * 703 - Prescriptive Path

Points can be claimed in Section 704 that count toward additional points needed for the project to reach the bronze level.		30		0		0

						701.2  Emerald Level points.  The Performance Path shall be used to achieve the Emerald Level.						0

						701.3  Adopting Entity review. A review by third party shall be conducted to verify design and compliance with Chapter 7 points.  		Mandatory		Met		0

						701.4  Mandatory practices.

						701.4.1 HVAC systems.

						701.4.1.1  Space heating/cooling sized per Manual J, Equipment sized per Manual S		Mandatory		Met		0

						701.4.1.2 Radiant/hydronic heating system designed using industry-approved guidelines		Mandatory		Met		0

						701.4.2 Duct systems.

						701.4.2.1  Ducts are air sealed with materials in conformance with UL 181A or UL 181B specifications		Mandatory		No duct system installed		0

						701.4.2.2  Building cavities are not used as supply ducts		Mandatory		No Duct System		0

						701.4.2.3  Duct system is sized and designed in accordance with ACCA Manual D or equivalent		Mandatory		No Duct System		0

						701.4.3 Insulation and air sealing.

						701.4.3.1 Building Thermal Envelope. The building thermal envelope is durably sealed to limit infiltration. See details in chapter 7 tab.		Mandatory		Met		0

						701.4.3.2 Air sealing and insulation. Grade 3 insulation installation is not permitted. The compliance of the building envelope air tightness and insulation installation is demonstrated in accordance with Section 701.4.3.2(1) or 701.4.3.2(2).

						701.4.3.2(1) Testing option. Building envelope tightness and insulation installation is considered acceptable when air leakage is less than seven air changes per hour (ACH) when tested with a blower door at a pressure of 33.5 psf (50 Pa).		Mandatory		Met		0

										0.1 ACH50

						701.4.3.2(2) Visual inspection option. Building envelope tightness and insulation installation are considered acceptable when the components listed below applicable to the method of construction, are field verified.  See details in chapter 7 tab.				0		0

						701.4.3.3  Fenestration air leakage. Windows, skylights and sliding glass doors have an air infiltration rate of no more than 0.3 cfm per square foot (1.5 L/s/m2), and swinging doors no more than 0.5 cfm per square foot (2.6 L/s/m2).		Mandatory		Met		0

						701.4.3.4  Recessed lighting. Recessed luminaires installed in the building thermal envelope are sealed to limit air leakage between conditioned and unconditioned spaces.		Mandatory		No Recessed Fixtures		0

						701.4.4  High-efficacy lighting. A minimum of 50% of the total hard-wired lighting fixtures, or the bulbs in those fixtures, qualify as high efficacy or equivalent.		Mandatory		Met		0

						701.4.5  Boiler supply piping. Boiler supply piping in unconditioned space is insulated.		Mandatory		N/A		0

						702 PERFORMANCE PATH  
(NOTE 1: A building complying with Section 702 shall exceed the baseline minimum performance required by the ICC IECC by at least 15 percent, and shall include a minimum of two practices from Section 704; NOTE 2:   Items listed as “mandatory” in Section 701.4 apply to both the Performance and Prescriptive Paths; and NOTE 3: The Performance Path shall be used to achieve the Emerald Level.)

						702.1  Points from Section 702 (Performance Path) shall not be combined with points from Section 703 (Prescriptive Path).

						702.2.1 ICC IECC analysis. Energy efficiency features are implemented to achieve energy cost performance that meets the ICC IECC.		Mandatory		Met		0

						702.2.2  A documented analysis shows performance in excess of 2009 IECC by at least one of the following:

						702.2.2(1) 15%		30		0		0

						702.2.2(2) 30%		60		0

						702.2.2(3) 40%		100		100

						702.2.2(4) 50%		120		0

						703 PRESCRIPTIVE PATH 
(NOTE: Requires a minimum of 30 points from Section 703, and a minimum of two practices from Section 704, and NOTE: Items listed as “mandatory” in Section 701.4 apply to both the Performance and Prescriptive Paths.)

						703.1 Building envelope

						703.1.1 UA improvement. The total building thermal envelope UA is less than or equal to the total UA resulting from the U-factors provided in Table 703.1.1(a). Where insulation is used to achieve the UA improvement, the insulation installation is in accordance with Grade 1 requirements as graded by a third-party. Total UA is documented using a RESCheck or equivalent report to verify the baseline and the UA improvement.

						5 to <10%		per Table 703.1.1		0		0

						10% to <15%				0

						15% to <20%				0

						20% or greater				0

						703.1.2 The insulation installation is graded by a third party and in accordance with Sections 703.1.2.1, 703.1.2.2, and/or 703.1.2.3, as applicable.  Grade 2 is permitted only for Bronze.  Points are not available if points awarded in 703.1.1.

						Grade 1		7		0		0

						Grade 2		4		0

						703.1.3 Mass walls. More than 75% of the above-grade exterior opaque wall area of the building is mass walls.

						≥3 inch to <6 inch		4		0		0

						> 6 inch		2		0

						703.1.4 A radiant barrier with an emittance of 0.05 or less is used in the attic.		0		0		0

						703.1.5 Building envelope leakage. The maximum building envelope leakage rate is in accordance with Table 703.1.5. (Also see Section 902.2.1)

						Max Envelope Leakage Rate (ACH50) = 5		6		0		0

						Max Envelope Leakage Rate (ACH50) = 4		10		0

						Max Envelope Leakage Rate (ACH50) = 3		13		0

						Max Envelope Leakage Rate (ACH50) = 2		15		0

						Max Envelope Leakage Rate (ACH50) = 1		17		0

						703.1.6 Fenestration

						703.1.6.1 NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) on an area-weighted average basis are in accordance with Table 703.1.6.1.		Mandatory		N/A		0

						703.1.6.2 The NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) are in accordance with Table 703.1.6.2(a), (b), or (c).

						Table 703.1.6.2(a): Enhanced Fenestration Specifications		5		0		0

						Table 703.1.6.2(b): Enhanced Fenestration Specifications		8		0

						Table 703.1.6.2(c ): Enhanced Fenestration Specifications		9		0

						703.2 HVAC equipment efficiency

						703.2.1  Combination space heating and water heating system (combo system) is installed using either a coil from the water heater connected to an air handler to provide heat for the building or dwelling unit, or a space heating boiler using an indirect-fired water heater.  Devices have a combined annual efficiency of 0.80.		4		0		0

						703.2.2 Furnace and/or boiler efficiency is in accordance with Tables 703.2.2(1), 703.2.2(2), 703.2.2(3), 703.2.2(4).		Points per 
Table 703.2.2(1) or
Table 703.2.2(2) or
Table 703.2.2(3) or
Table 703.2.2(4)		0		0

										0

										0

						703.2.3 Heat pump heating efficiency is in accordance with Table 703.2.4. Refrigerant charge is verified for compliance with manufacturer's instructions.

						8.2 HSPF (11.5 EER)		5		0		0

						9.0 HSPF (12.5 EER)		12		0

						9.5 HSPF		16		0

						10.0 HSPF		19		0

						703.2.4 Cooling efficiency is in accordance with Table 703.2.4.  Refrigerant charge is verified for compliance with manufacturer's instructions.

						≥ 14 SEER (11.5 EER)		0		0		0

						≥ 15 SEER (12.5 EER)		1		0

						≥ 17 SEER (12.5 EER)		1		0

						≥ 19+ SEER (12.5 EER)		2		0

						≥ 19+ SEER		2		0

						703.2.5  Water source cooling and heating efficiency is ≥ 15 EER, ≥ 4.0 COP.		37		0		0

						703.2.6 Ground source heat pump is installed by a Certified Geothermal Service Contractor in accordance with Table 703.2.6.

						14.1 EER 3.3 COP		27		0		0

						15 EER 3.5 COP		31		0

						16.2 EER 3.6 COP		33		0

						24 EER 4.3 COP		42		0

						28 EER 4.8 COP		47		0

						703.2.7  ENERGY STAR, or equivalent, ceiling fan(s) are installed.		1		0		0

						703.2.8  Whole-building or whole-dwelling unit fan(s) with insulated louvers and a sealed enclosure is installed.		3		0		0

						703.2.9  In multi-unit buildings, an advanced electric and fossil fuel submetering system is installed to monitor electricity and fossil fuel consumption for each unit.		1		N/A		0

						703.3  Duct Systems

						703.3.1  All space heating is provided by a system(s) that does not include air ducts.		6		0		0

						703.3.2  All space cooling is provided by a system(s) that does not include air ducts.		0		0		0

						703.3.3  Ductwork is in accordance with all of the following:
              (1) Building cavities are not used as return ductwork.
              (2) Heating and cooling ducts and mechanical equipment are installed within the conditioned building space.
              (3) Ductwork is not installed in exterior walls.		4		0		0

						703.3.4  Duct Leakage. The entire central HVAC duct system, including air handlers and register boots, is tested by a third party for total leakage at a pressure differential of 0.1 inches w.g. (25 Pa) and maximum air leakage is equal to or less than 6 percent of the system design flow rate.

						Ductwork entirely outside the building's thermal envelope		3		0		0

						Ductwork entirely inside the building’s thermal envelope		1		0

						Ductwork inside and outside the building's thermal envelope		2		0

						703.4  Water heating system

						703.4.1 Water heater Energy Factor (EF) is in accordance with the tables in 703.4.1.		Points per 
Table 703.4.1(1)(a) or 
Table 703.4.1(1)(b) or
Table 703.4.1(2) or
Table 703.4.1(3) or 
Table 703.4.1(4)		0		0

										0

										0

						703.4.2 Desuperheater is installed by a qualified installer or is pre-installed in the factory.		8		0		0

						703.4.3  Drain-water heat recovery system is installed in multi-family units.		2		N/A		0

						703.4.4 Indirect-fired water heater storage tanks heated from boiler systems are installed.		1		0		0

						703.4.5 Solar water heater.  SRCC (Solar Rating & Certification Corporation) OG 300 rated, or equivalent, solar domestic water heating system is installed. Solar Energy Factor (SEF) as defined by SRCC) is in accordance with Table 703.4.5.

						≥SEF 1.3		12		0		0

						≥SEF 1.51		15		0

						≥SEF 1.81		18		0

						≥SEF 2.31		22		0

						≥SEF 3.01		25		0

						703.5  Lighting and appliances

						703.5.1  Hard-wired lighting is in accordance with one of the following:

						703.5.1(1) A minimum of 75% of the total hard-wired luminaires qualify as ENERGY STAR or equivalent.		3		0		0

						703.5.1(1) A minimum of 95% of the total hard-wired luminaires qualify as ENERGY STAR or equivalent.		4		0

						703.5.1(2) A minimum of 80% of the exterior lighting wattage has a minimum efficiency of 40 lumens per watt or is solar-powered.		1		0		0

						703.5.2  Recessed luminaires. The number of recessed luminaires that penetrate the thermal envelope are less than 1 per 400 square feet (37.16 m2) of total conditioned floor area and are in accordance with Section 701.4.3.4.		2		0		0

										0

										2184 s.f. total floor area

						703.5.3  Appliances. ENERGY STAR or equivalent appliance(s) are installed.

						Refrigerator		1		0		0

						Dishwasher		1		0		0

						Washing machine		4		0		0

						703.5.4 Induction cooktop. Induction cooktop is installed.		1		0		0

						703.6 Passive solar design

						703.6.1 Sun-tempered design. Building orientation, sizing of glazing, and design of overhangs are in accordance with Sections 703.6.1(1-9).		5		0		0

						703.6.2  Window shading. Automated solar protection is installed to provide shading for windows.		1		0		0

						703.6.3  Passive cooling design features are in accordance with at least 3 from (1)-(6) below, but no more than 4.

						Exterior shading is provided on east and west windows using one or a combination of the following: 
     (a) Vine-covered trellises with the vegetation separated a minimum of 1 foot (305 mm) from face of building
     (b) moveable awnings or louvers
     (c) covered porches
     (d) attached or detached conditioned/unconditioned enclosed space that provides full shade of east and west windows (e.g., detached garage, shed, or building)		1		0		0

						Overhangs are installed to provide shading on south-facing glazing in accordance with Section 703.6.1(7). 
Points not awarded if points are taken under Section 703.6.1		1		0

						Windows and/or venting skylights are located to facilitate cross ventilation.		1		0

						Solar reflective roof or radiant barrier is installed in climate zones 1, 2, or 3 and roof material achieves a 3-year aged criteria of 0.50.		1		0

						Internal exposed thermal mass is a minimum of three inches (76 mm) in thickness. Thermal mass consists of concrete, brick, and/or tile that are fully adhered to a masonry base or other masonry material and is in accordance with one or a combination of the following:
      (a) A minimum of 1 square foot (0.09 m2) of exposed thermal mass of floor per 3 square feet (2.8 m2) of gross finished floor area.
      (b) A minimum of 3 square feet (2.8 m2) of exposed thermal mass in interior walls or elements per square foot (0.09 m2) of gross finished floor area.		1		0

						Roofing material is installed with a minimum 0.75 inch (19 mm) continuous air space offset from the roof deck from eave to ridge.		1		0

						703.6.4 Passive solar heating design. In addition to the sun-tempered design features in Section 703.6.1, all of Sections 703.6.4 (1-3) are implemented.		4		0		0

						704 ADDITIONAL PRACTICES

						704.2 Lighting

						704.2.1 Occupancy sensors. Occupancy sensors are installed on indoor lights, and photo or motion sensors are installed on outdoor lights to control lighting.

						25% of lighting		1		0		0

						50% of lighting		2		2

						704.2.2 TDDs and skylights. Tubular daylighting device (TDD) or a skylight with sealed, insulated, low-E glass is installed in rooms without windows.		2		0		0

						704.2.3 Occupancy sensors are installed on indoor lights, and photo or motion sensors are installed on outdoor lights to control lighting. 		1		1		0

						704.3  Return ducts and transfer grilles. Return ducts or transfer grilles are installed in every room with a door.  Return ducts or transfer grilles are not required for bathrooms, kitchens, closets, pantries, and laundry rooms.		5		0		0

						704.4 HVAC design and installation

						704.4.1  HVAC contractor and service technician are certified by a nationally or regionally recognized program (e.g., North American Technician Excellence, Inc. (NATE), Air Conditioning Contractors of Americas Quality Assured Program (ACCA/QA), Building Performance Institute (BPI), Radiant Panel Association, or manufacturers’ training program).		1		1		0

						704.4.2 Performance of the heating and/or cooling system is verified by the HVAC contractor in accordance with all of the following:  
(1) Start-up procedure is performed in accordance with the manufacturer’s instructions.
(2) Refrigerant charge is verified by super-heat and/or sub-cooling method.
(3) Burner is set to fire at input level listed on nameplate. 
(4) Air handler setting/fan speed is set in accordance with manufacturer’s instructions
(5) Total airflow is within 10 percent of design flow
(6) Total external system static does not exceed equipment capability at rated airflow		3		3		0

						704.4.3 Manufacturer’s label or printed specifications for sealed air handler (except furnaces) indicates the leakage is less than or equal to 2 percent of design airflow at a pressure of 1-inch of water (250 Pa). Air handlers are tested with inlets, outlets, and condensate drain ports sealed, and filter box in place.		4		4		0

						704.5 Installation and performance verification

						704.5.1 Third-party on-site inspection is conducted to verify compliance with all of the following, as applicable.  Minimum of two inspections are performed.  One inspection after insulation is installed and prior to covering, and another inspection upon completion of the building. Where multiple buildings or dwelling units of the same model are built by the same builder, a representative sample inspection of a minimum of 15 percent of the buildings or dwelling units is permitted. 
     (1) Ducts are installed in accordance with the ICC IRC or IMC and ducts are sealed.
     (2) Building envelope air sealing is installed.
     (3) Insulation is installed in accordance with Section 703.1.2.
     (4) Windows, skylights, and doors are flashed, caulked, and sealed in accordance with manufacturer's instructions and in accordance with Section 701.4.3.		5		5		0

						704.5.2  Testing. Testing above mandatory requirements is conducted to verify performance.  

						704.5.2.1 Building envelope leakage testing.

						A blower door test and a visual inspection are performed as described in 701.4.3.2.		5		5		0

										1 expected ACH50 result

						Third-party verification is completed.		5		5		0

						704.5.2.2 HVAC airflow testing. Balanced HVAC airflows are demonstrated by flow hood or other acceptable flow measurement tool by a third party. Test results are in accordance with both of the following:
     (1) Measured flow at each supply and return register is within 25% of design flow.
     (2) Total airflow is within 10% of design flow.		8		8		0

						704.5.3 Insulating hot water pipes. Insulation with a minimum thermal resistance (R-value) of at least R-3 is applied to the following, as applicable:
     (a) piping larger than 3/4-inch outside diameter   
     (b) piping serving more than one dwelling unit 
     (c) piping branches serving kitchen sinks 
     (d) piping located outside the conditioned space 
     (e) piping from the water heater to a distribution manifold 
     (f) piping located under a floor slab 
     (g) buried piping 
     (h) piping in recirculation systems other than demand recirculation systems
     (i) all other piping except the piping that meets the length requirements of Table 704.5.3		1		1		0

						705 INNOVATIVE PRACTICES

						705.1 Energy consumption control. A whole-building or whole-dwelling unit device is installed that controls or monitors energy consumption.		MAX = 7		7		0

						705.1(1) programmable communicating thermostat		1		1

						705.1(2) energy monitoring device		2		2

						705.1(3) energy management control system		4		4

						705.2 Renewable energy service plan is provided as follows:

						705.2(1) Builder uses renewable energy service plan for interim electric service.  The builder’s local administrative office has renewable energy service.		2		1		0

						705.2(2) The buyer of the building selects a renewable energy service plan provided by the utility

						<50% of dwelling's projected electricity & gas use is provided by renewable energy		5		5		0

						50% or more of dwelling's projected electricity & gas use provided by renewable energy		1		0

						705.3 Smart Appliances and Systems. Smart appliances and systems are installed as follows.		3-5 appliances = 1pt

6+ appliances = 2pts		2		0

						Refrigerator				installed

						Freezer				0

						Dishwasher				installed

						Clothes Dryer				installed

						Clothes Washer				installed

						Room Air Conditioner				0

						HVAC Systems				installed

						Service Hot Water Heating Systems				installed

						705.4 Pumps

						705.4.1 Pool, spa, and water features equipped with filtration pumps as follows.

						705.4.1(1) Two-speed pump(s) is installed.		1		1		0

						705.4.1(2) Electronically controlled variable-speed pump(s) is installed (efficiency of 90 percent or greater).		3		3

						705.4.2 Sump pump(s) with electrically commutated motors (ECMs) or permanent split capacitor (PSC) motors installed (efficiency of 90% or greater).		1		1		0

						705.5  Additional renewable energy options.  Renewable energy system(s) is installed on the property (e.g., solar photovoltaic panels, building integrated photovoltaic system, wind energy system, on-site micro-hydro power system, active solar space heating system, solar thermal hydronic heating system, photovoltaic hybrid heating system). 		1 point 
per 100 watts 
per 2000 SF		40		0

										8000 watts of renewable energy

										2184 s.f. total floor area

						705.6 Parking garage efficiency.  Structured parking garages are designed to require no mechanical ventilation for fresh air requirements.		2		2		0



						800 WATER EFFICIENCY

						801 INDOOR AND OUTDOOR WATER USE

						801.1 Indoor hot water usage.

						801.1  Indoor hot water supply system is in accordance with one of the practices listed in items (1) through (5). The maximum length from the source of hot water to the termination of the fixture supply is determined in accordance with Tables 801.1(1) or 801.1(2), or 50 feet, whichever is less.
- Where more than one water heater is used or where more than one type of hot water supply system, including multiple circulation loops, is used, points are awarded based on the system that qualifies for minimum number of points.
- Systems with circulation loops are eligible for points only if pumps are demand controlled. Circulation systems with timers or aquastats and constant-on circulation systems are not eligible to receive points.
-The points are awarded only if the pipes are insulated in accordance with Section 704.5.3.

						(1) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 128 ounces (1 gallon or 3.78 liters).		11				0

						(2) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 64 ounces (0.5 gallon or 1.89 liters).		17		

						(3) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 32 ounces (0.25 gallon or 0.945 liters).		29		

						(4) A demand controlled hot water priming pump is installed on the main supply pipe of the circulation loop and the maximum volume from this supply pipe to the furthest fixture is 24 ounces (0.19 gallons or 0.71 liters).		35		

						(4)(a) 801.1(4) is met AND the volume in the circulation loop (supply) from the water heater or boiler to the branch for the furthest fixture is no more than 128 ounces (1 gallon or 3.78 liters).		39		39

						801.1.1(5) A central hot water recirculation system is implemented in multi-unit buildings in which the hot water line distance from the recirculating loop to the engineered parallel piping system (i.e., manifold system) is less than 30 feet (9144 mm) and the parallel piping to the fixture fittings contains a maximum of 64 ounces (1.89 liters) (115.50 cubic inches) (0.50 gallons).		9		0		0

						801.1.1(6) Tankless water heater(s) with at least 0.5 gallon (1.89 liters) of storage are installed or a tankless water heater that ramps up to at least 110F within 5 seconds is installed. The storage may be internal or external to the tankless water heater.		4		0		0

						801.2 ENERGY STAR or equivalent water conserving appliances are installed. 

						801.2(1) dishwashers (multiples all must comply)		2		2		0

						801.2(2)(a) washing machine with a water factor of >6.0		13				0

						801.2(2)(b) washing machine with a water factor of ≤6.0		24		24

						801.3 Showerheads are in accordance with the following:

						801.3(1) The total maximum combined flow rate of all showerheads controlled by a single valve at any point in time in a shower compartment is 1.6 to less than 2.5 gpm. Maximum of two valves are installed per shower compartment. The flow rate is tested at 80 psi (552 kPa) in accordance with ASME A112.18.1. Showerheads are served by an automatic compensating valve that complies with ASSE 1016 or ASME A112.18.1 and specifically designed to provide thermal shock and scald protection at the flow rate of the showerhead.

						1 fixture		4				0

						2 fixtures		5		5

						3 fixtures		6		

						4+ fixtures		7		

						801.3(2) All shower compartments in the dwelling units and common areas meet the requirements of 801.3(1).

						2.0 to <2.5 gpm		11				0

						1.6 to <2.0 gpm		14		14

						801.3(3) Any control that can shut off water flow without affecting temperature is installed.

						1 shutoff		1				0

						2 shutoffs		2		

						3 shutoffs		3		

						801.4  Faucets.

						801.4.1 Water-efficient lavatory faucets with 1.5 gpm (5.68 L/m) or less maximum flow rate when tested at 60 psi (414 kPa) in accordance with ASME A112.18.1 are installed:

						801.4.1(1)  ALL lavatory faucets per bathroom comply.

						1 bath		1				0

						2 baths		2		

						3+ baths		3		3

						801.4.1(2) ALL lavatory faucets per dwelling unit comply.		6		0		0

						801.4.2 Self-closing valve, motion sensor, metering, or pedal-activated faucet is installed to enable intermittent on/off operation.

						1 fixture		1				0

						2 fixtures		2		

						3+ fixtures		3		

						801.5 Water closets and urinals are in accordance with the following:

						801.5(1) Water closets and urinals installed meet the following conditions:
              (a) All water closets are 1.28 gallons per flush or less and all urinals are 
                     0.5 gallons per flush or less, OR
              (b) All water closets and urinals are waterless or composting.		Required for 
Gold or Emerald Level		Met		0

						801.5(2) A water closet is installed with an effective flush volume of 1.28 gallons (4.85 L) or less when tested in accordance with ASME A112.19.2/CSA B45.1 (all water closets) or when tested in accordance with ASME A112.19.14 (all dual flush water closets), and is in accordance with EPA WaterSense Tank-Type High-Efficiency Toilet.

						1 fixture		2				0

						2 fixtures		4		

						3+ fixtures		6		6

						801.5(3) All water closets are in accordance with Section 801.5(2).		11		11		0

						801.5(3)(a) Dual flush (or other) water closets are used that have a flush volume of 1.2 gallons or less and comply with 801.5(2); and all other water closets comply with 801.5(2).

						1 fixture		1				0

						2 fixtures		2		

						3+ fixtures		3		3

						801.5(3)(b) One or more urinals are installed with a flush volume of 0.5 gallons (1.9L) or less when tested in accordance with ASME A112.19.2 and all other water closets comply with 801.6(2).		8		0		0

						801.5(3)(c) One or more composting or waterless toilets and/or urinals are installed and all other water closets comply with 801.6(2).		6		0		0

						801.6 Irrigation systems.

						801.6.1  Multi-stream, multi-trajectory rotating nozzles are installed in lieu of spray nozzles for turf or landscaping.		6		0		0

						801.6.2(1) Drip irrigation is installed for landscape beds.		4		0		0

						801.6.2(2) Subsurface drip is installed for turf grass areas.		4		0		0

						801.6.3 Landscape Plan & Implementation are executed by a certified WaterSense Professional or equivalent as approved by adopting entity.		5		5		0

						801.6.4 Drip Irrigation Zones Implemented show plant type by name and water use or need for each emitter.		10		0		0

						801.6.5 The irrigation system(s) is controlled by a smart controller.

						(1) Evapotranspiration (ET) based irrigation controller with a rain sensor or soil moisture sensor based controller.		8		0		0

						(2) No irrigation is installed and a landscape plan is developed in accordance with Section 503.5, as applicable.		15		15		0

						801.7.1 Rainwater is used for irrigation in accordance with one of the following:

						(1) Rainwater is diverted for landscape irrigation without impermeable water storage.		5				0

						(2) Rainwater is diverted for landscape irrigation with impermeable water storage.

						(a) 50-499 gallon storage capacity		5		

						(b) 500-2499 gallon storage capacity		10		10

						(c) 2500+ gallon storage capacity		15		

						(d) All irrigation demands are met by rainwater capture		25		

						801.7.2 Rainwater is used for interior demand in the following way (system is designed by a professional certified by The American Rainwater Catchment Systems Association or equivalent).

						1 fixture for partial domestic demand		5				0

						2 fixtures for partial domestic demand		10		

						3+ fixtures for partial domestic demand		15		

						Rainwater provides for total domestic demand		25		

						801.8 Water filter is installed to reduce sediment and protect plumbing fixtures for the whole building or whole dwelling unit.		1		0		0

						802 INNOVATIVE PRACTICES

						802.1 Reclaimed, gray, or recycled water is used as permitted by applicable code.

						1 water closet		5				0

						2 water closets		10		

						3 water closets		15		

						4+ water closets		20		

						Irrigation system		10		

						802.2 One of following automatic shutoff water supply devices is installed. Where a fire sprinkler system is present, installer is to ensure the device will not interfere with the operation of the fire sprinkler system.

						Excess water flow automatic shutoff		2				0

						Leak detention system with automatic shutoff		2		

						802.3 An Engineered Biological System or Intensive Bioremediation System is installed and the treated water is used on site. Design and implementation is approved by appropriate regional authority.		20		0		0

						802.4 Where a humidifier is required, a recirculating humidifier is used in lieu of a traditional “flow through” type.		1		0		0

						802.5 Advanced wastewater (aerobic) treatment system is installed and treated water is used on site.		20		0		0



						900 INDOOR ENVIRONMENTAL QUALITY

						901 POLLUTANT SOURCE CONTROL

						901.1 Space and water heating options.  

						901.1.1 Natural draft furnaces, boilers or water heaters are not located in conditioned spaces, including conditioned crawlspaces. Natural draft furnaces, boilers and water heaters are permitted to be installed within the conditioned spaces if located in a mechanical room that has an outdoor air source, and is otherwise sealed and insulated to separate it from the conditioned space(s).		5		0		0



						901.1.2 Air handling equipment or return ducts are not located in the garage, unless placed in isolated, air-sealed mechanical rooms with an outside air source.		5		5		0

						901.1.3 The following combustion space heating or water heating equipment is installed within conditioned space:

						(1)(a) All furnaces or all boilers are power vent		3				0

						(1)(b) All furnaces or all boilers are direct vent		5		

						(2)(a) All water heaters are power vent		3				0

						(2)(b) All water heaters are direct vent		5		

						901.1.4 Gas-fired fireplaces and direct heating equipment is listed and is installed in accordance with the NFPA National Fuel Gas Code or ICC International Fuel Gas Code or the applicable local gas appliance installation code. Gas-fired fireplaces and direct heating equipment are vented to the outdoors.		Mandatory, if applicable		No gas fireplace or heating equipment		0

						901.1.5 Natural gas and propane fireplaces are direct vented, have permanently fixed glass fronts or gasketed doors, and comply with CSA ANSI Z21.88/CSA 2.33 or CSA ANSI Z21.50b/CSA 2.22b.		7		0		0

						901.1.6 Heat pump air handler is installed in conditioned or unconditioned space.

						(1) Unconditioned space		2				0

						(2) Conditioned space		5		5

						901.2  Solid fuel-burning appliances.

						901.2.1 Solid fuel-burning fireplaces, inserts, stoves and heaters are code compliant and are in accordance with the following requirements:

						901.2.1(1) Site-built masonry wood-burning fireplaces are equipped with outside combustion air and a means of sealing the flue and the combustion air outlets to minimize interior air (heat) loss when not in operation.		Mandatory
4 points if applicable		No site built wood burning		0

										0

						901.2.1(2) Factory-built, wood-burning fireplaces are in accordance with the certification requirements of UL 127 and are EPA certified.		Mandatory
6 points if applicable		No factory-built wood-burning fireplace		0

										0

						901.2.1(3) Wood stove and fireplace inserts, as defined in UL 1482 Section 3.8, are in accordance with the certification requirements of UL 1482 and are in accordance with the emission requirements of the EPA Certification and the State of Washington WAC 173-433-100(3).		Mandatory
6 points if applicable		No wood stove or fireplace inserts		0

										0

						901.2.1(4) Pellet (biomass) stoves and furnaces are in accordance with the requirements of ASTM E1509 or are EPA certified.		Mandatory
6 points if applicable		No pellet stove or furnace		0

										0

						901.2.1(5) Masonry heaters are in accordance with the definitions in ASTM E1602 and ICC IBC, Section 2112.1.		Mandatory
6 points if applicable		No masonry heater		0

										0

						901.2.2 Fireplaces, wood stoves, pellet stoves, or masonry heaters are not installed.		7		7		0

						901.3 Garages are in accordance with the following:

						901.3(1)(a) Where installed in the common wall between the attached garage and conditioned space, the door is tightly sealed and gasketed.		Mandatory        
2 points if applicable		No attached garage		0

										0

						901.3(1)(b) A continuous air barrier is provided between walls and ceilings separating the garage space from the conditioned living spaces.		Mandatory        
2 points if applicable		No attached garage		0

										0

						901.3(1)(c) For one- and two-family dwelling units, a 100 cfm (47 L/s) or greater ducted, or 70 cfm (33 L/s) cfm or greater unducted wall exhaust fan is installed and vented to the outdoors, designed and installed for continuous operation, or has controls (e.g., motion detectors, pressure switches) that activate operation for a minimum of 1 hour when either human passage door or roll-up automatic doors are operated.		4		0		0

						901.3(2) A carport is installed, the garage is detached from the building, or no garage is installed.		10		10		0

						901.4(1) Structural plywood used for floor, wall, and/or roof sheathing is compliant with DOC PS 1 and/or DOC PS 2. OSB used for floor, wall, and/or roof sheathing is compliant with DOC PS 2. The panels are made with moisture resistant adhesives. The trademark indicates these adhesives as follows: Exposure 1 or Exterior for plywood, and Exposure 1 for OSB.		Mandatory 		Met		0

						901.4(2)-(6) Wood materials. A minimum of 85% of material within a product group (i.e., wood structural panels, countertops, composite trim/doors, custom woodwork, and/or component closet shelving) is manufactured in accordance with the following:		10 points maximum		6

						901.4(2) Particleboard and MDF (medium density fiberboard) is manufactured and labeled in accordance with CPA A208.1 and CPA A208.2, respectively.

						countertops		2		2		0

						composite trim		2		0

						custom woodwork		2		0

						shelving		2		0

						901.4(3) Hardwood plywood in accordance w/ HPVA HP-1 & HUD Title 24, Part 3280.

						countertops		2		0		0

						composite trim		2		0

						custom woodwork		2		2

						shelving		2		2

						901.4(4) Particleboard, MDF, or hardwood plywood is in accordance with CPA 2.

						countertops		3		0		0

						composite trim		3		0

						custom woodwork		3		0

						shelving		3		0

						901.4(5) Composite wood or agrifiber panel products contain no added urea-formaldehyde or are in accordance with the CARB Composite Wood Air Toxic Contaminant Measure Standard.

						countertops		4		0		0

						composite trim		4		0

						custom woodwork		4		0

						shelving		4		0

						901.4(6) Non-emitting products.

						countertops		4		0		0

						composite trim		4		0

						custom woodwork		4		0

						shelving		4		0

						901.5 Cabinets. A minimum of 85 percent of installed cabinets are in accordance with one or any combination of the following.				composite wood

						(1) All parts of the cabinet are made of solid wood or non-formaldehyde emitting materials such as metal or glass.		3				0

						(2) The composite wood used in wood cabinets are in accordance with CARB Composite Wood Air Toxic Contaminant Measure Standard or equivalent as certified by a third-party program such as but not limited to, those in Appendix D.		5		5

						901.6 Carpets. Carpets are in accordance with the following:

						901.6(1) Wall-to-wall carpeting is not installed adjacent to water closets and bathing fixtures.		Mandatory		Met		0

						901.6(2)(a) Carpet in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		6		0		0

						901.6(2)(b) Carpet adhesives in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		2		0

						901.7 Hard-surface flooring. Minimum of 10% of the conditioned floor space has pre-finished hard-surface flooring installed & a minimum of 85% of all prefinished installed hard-surface flooring is in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1.		6		6		0

						901.8 Wall coverings. Minimum of 10% of the interior wall surfaces are covered & a minimum of 85% of wall coverings are in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1.		4		4		0

						901.9 Architectural coatings. A minimum of 85% of the architectural coatings are in accordance with either Section 901.9.1 or Section 901.9.3, not both. A minimum of 85% of architectural colorants are in accordance with Section 901.9.2.

						901.9.1 Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with one or more of the following:
     (1) Zero VOC as determined by EPA Method 24
     (2) GreenSeal GS-11 Standard for Paints and Coatings
     (3) CARB Suggested Control Measure for Architectural Coatings		5		5		0

						901.9.2 Architectural coating colorant additive VOC content is in accordance with Table 901.9.2.		1		1		0

						901.9.3  Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		8		0		0

						901.10  Adhesives and sealants. Interior low-VOC adhesives and sealants located inside the water proofing envelope: A minimum of 85% of site-applied products used within the interior of the building are in accordance with one of the following, as applicable.

						901.10(1) CDPH/EHLB Method V1.1		8				0

						901.10(2) GreenSeal GS-36		5		5

						901.10(3) SCAQMD Rule 1168		5		

						901.11 Insulation. Emissions of 85 percent of wall, ceiling, and floor insulation materials are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)).		4		4		0

						901.12 Carbon monoxide (CO) alarms. Where not required by local codes, a carbon monoxide (CO) alarm is installed in a central location outside of each separate sleeping area in the immediate vicinity of the bedrooms.		3		3		0

						901.13 Building entrance pollutants control. Pollutants are controlled at all main building entrances.

						901.13(1) Exterior grilles or mats		1				0

						901.13(2) Interior grilles or mats		1		1

						901.14 Non-smoking areas. Environmental tobacco smoke is minimized by one or more of the following:

						(1) All interior common areas of a multi-unit building are designated as non-smoking areas with posted signage.		1		0

						(2) Exterior smoking areas of a multi-unit building are designated with posted signage and located a minimum of 25 feet from entries, outdoor air intakes, and operable windows.		1		0		0

						902 POLLUTANT CONTROL

						902.0 Intent. Pollutants generated in the building are controlled.

						902.1 Spot ventilation.

						902.1.1  Spot ventilation is in accordance with the following:

						902.1.1(1) All bathrooms are vented to the outdoors - rate = 50 cfm or 20 cfm if continuous operation		Mandatory		Met		0

										0

						902.1.1(2) Clothes dryers are vented to the outdoors		Mandatory		Met		0

						902.1.1(3) Kitchen exhaust units ducted outdoors & rate of 100 cfm or 25 cfm if continuous operation		8		8		0

						902.1.2 Bathroom or laundry exhaust fan is provided w/ an automatic timer or humidistat.

						902.1.2(1) 1 automatic timer/humidistat devices installed		5				0

						902.1.2(2) 2 automatic timer/humidistat devices installed		7		

						902.1.2(3) 3 automatic timer/humidistat devices installed		9		9

						902.1.2(4) 4 or more automatic timer/humidistat devices installed		11		

						902.1.3 Kitchen range, bathroom, and laundry exhaust are verified to specification. Ventilation airflow at the point of exhaust is tested to a minimum of 100 cfm (47.2 L/s) intermittent or 25 cfm (11.8 L/s) continuous for kitchens, and 50 cfm (23.6 L/s) intermittent or 20 cfm (9.4 L/s) continuous for bathrooms and/or laundry.		8		8		0

						902.1.4 Exhaust fans are ENERGY STAR, as applicable.		MAX = 12		12		0

						902.1.4(1) ENERGY STAR fans		2 points per fan		3 fans

						902.1.4(2) ENERGY STAR fans operating at 1 sone or less		3 points per fan		3 fans

						902.2 Building ventilation systems.

						902.2.1 Whole building ventilation system is implemented per Appendix B.  		Mandatory where the maximum air infiltration rate is less than 5 ACH50.		heat-recovery ventilator

						902.2.1(1) Exhaust or supply fan(s) ready for continuous operation and with appropriately labeled controls.		3		0		0

						902.2.1(2) Balanced exhaust and supply fans with supply intakes located in accordance with the manufacturer's guidelines to not introduce polluted air back into the building.		6		0

						902.2.1(3) Heat-recovery ventilator		7		7

						902.2.1(4) Energy-recovery ventilator		8		0

						902.2.2 Ventilation airflow is tested to achieve the design fan airflow at point of exhaust in accordance with section 902.2.1.		8		4		0

						902.2.3 MERV filters 8 or greater are installed on central forced air systems and are accessible. Designer or installer is to verify that the HVAC equipment is able to accommodate the greater pressure drop of MERV 8 filters.		3		3		0

						902.3 Radon control measures per ICC IRC Appendix F.

						902.3(1) Buildings located in Zone 1 - radon detection system installed		Mandatory		Met - Zone 1 active system		0

						902.3(1)(a) passive radon system is installed		7		0

						902.3(1)(b) active radon system is installed		10		10

						902.3(2) Buildings located in Zone 2

						902.3(2)(a) passive radon system for zone 2		7		0		0

						902.4 One of the following HVAC system protection measures is performed. 

						902.4(1) HVAC supply registers (boots), return grilles, and rough-ins are covered during construction activities to prevent dust and other pollutants from entering the system.		3		0		0

						902.4(2) Prior to owner occupancy, HVAC supply registers (boots), return grilles, and duct terminations are inspected and vacuumed. In addition, the coils are inspected and cleaned and the filter is replaced if necessary.		3		3		0

						902.5 Central vacuum system vented to the outside.		3		3		???

						902.6 Living space contaminants. The living space is sealed to prevent unwanted contaminants.The living space is sealed in accordance with Section 701.4.3.1 to prevent unwanted contaminants.		Mandatory		Met		0

						903 MOISTURE MANAGEMENT: VAPOR, RAINWATER, PLUMBING, HVAC

						903.1 Plumbing

						903.1.1 Cold water pipes in unconditioned spaces are insulated to a minimum of R-4 with pipe insulation or other covering that adequately prevents condensation.		2		0		0

						903.1.2 Plumbing is not installed in unconditioned spaces.		5		5		0

						903.2 Duct insulation. Ducts are in accordance with one of the following.

						903.2(1)  All HVAC ducts, plenums, and trunks are in conditioned space.		1		0		0

						903.2(2) All HVAC ducts, plenums, and trunks are in conditioned space. All HVAC ducts are insulated to a minimum of R4.		3		3		0

						903.3 Relative humidity. In climate zones 1A, 2A, 3A, 4A, and 5A as defined by Figure 6(1), equipment is installed to maintain relative humidity (RH) at or below 60% using one of the following:

						903.3(1) Additional dehumidification system(s)		7		0		0

						903.3(2) Central HVAC system equipped with additional controls to operate in dehumidification mode		7		0		0

						904 INNOVATIVE PRACTICES

						904.1   Humidity monitoring system. A humidity monitoring system is installed with a mobile base unit that displays a reading of temperature and relative humidity at the base unit with a minimum of two remote units. One remote unit is placed permanently inside the conditioned space in a central location, excluding attachment to exterior walls, and another remote unit is placed permanently outside of the conditioned space.		2		2		TED

						904.2   Kitchen exhaust. Kitchen exhaust unit(s) that equal or exceeds 400 cfm (189 L/s), and make-up air is provided.
		2		2		0



						1000 OPERATION, MAINTENANCE AND BUILDING OWNER EDUCATION

						1001 BUILDING OWNERS’ MANUAL FOR ONE- AND TWO-FAMILY DWELLINGS

						1001.1  A building owner's manual is provided that includes the following conditions, as available and applicable.   (Points awarded per two items.  Points awarded for both mandatory and non-mandatory items.)  NOT AVAILABLE FOR MULTI-UNIT BUILDINGS		1 point per 2 items
including (1)-(3)

MAX = 8		8

						1001.1(1) A green building program certificate or completion document.		Mandatory		Met		0

						1001.1(2) List of green building features (can include the national green building checklist).		Mandatory		Met		0

						1001.1(3) Product manufacturer's manuals or product data sheet for installed major equipment, fixtures, and appliances.		Mandatory		Met		0

						1001.1(4) Maintenance checklist.		0.5		Met		0

						1001.1(5) Information on local recycling programs.		0.5		Met		0

						1001.1(6) Information on available local utility programs that purchase a portion of energy from renewable energy providers.		0.5		Not Met		0

						1001.1(7) Explanation of the benefits of using energy efficient lighting systems (e.g., compact fluorescent light bulbs, LED) in high usage areas.		0.5		Met		0

						1001.1(8) A list of practices to conserve water and energy.		0.5		Met		0

						1001.1(9) Local public transporation options.		0.5		Met		0

						1001.1(10) A diagram showing the location of safety valves and controls for major building systems.		0.5		Met		0

						1001.1(11) Where frost-protected shallow foundations are used, owner is informed of precautions.		0.5		Met		0

						1001.1(12) List of local service providers that offer regularly scheduled service & maintenance contracts to assure proper performance of equipment & the structure		0.5		Met		0

						1001.1(13) Photo record of framing with utilities installed.		0.5		Met		0

						1001.1(14) List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.		0.5		Met		0

						1001.1(15) Information on organic pest control, fertilizers, deicers, and cleaning products.		0.5		Met		0

						1001.1(16) Information on native landscape materials and/or those that have low-water requirements.		0.5		Met		0

						1001.1(17) Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.		0.5		Met		0

						1001.1(18) Instructions for inspecting the building for termite infestation.		0.5		0		0

						1001.1(19) Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.		0.5		Met		0

						1001.1(20) A narrative detailing the importance of maintenance and operation in retaining the attributes of a green-built building.		0.5		Met		0

						1001.1(21) Where storm water management measures are installed on the lot, information on the location, purpose, and upkeep of these measures.		0.5		Met		0

						1002 TRAINING OF BUILDING OWNERS ON OPERATION AND MAINTENANCE FOR ONE- AND TWO-FAMILY DWELLINGS AND MULTI-UNIT BUILDINGS

						1002.1  Building owners are familiarized with the role of occupants in achieving green goals. On-site training is provided to the responsible party(ies) regarding equipment operation and maintenance, control systems, and occupant actions that will improve the environmental performance of the building. These include:
        (1) HVAC filters
        (2) thermostat operation and programming
        (3) lighting controls
        (4) appliances operation
        (5) water heater settings and hot water use
        (6) fan controls
        (7) recycling practices		8		8		0

						1003 CONSTRUCTION, OPERATION, AND MAINTENANCE MANUALS AND TRAINING FOR MULTI-UNIT BUILDINGS

						1003.0 Intent.  Manuals are provided to the responsible parties (owner, management, tenant, and/or maintenance team) regarding the construction, operation, and maintenance of the building. Manuals are to include information regarding those aspects of the building's construction, maintenance, and operation that are within the area of responsibilities of the respective recipient. 
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.

						1003.1 A building construction manual, including five or more of the following, is compiled and distributed in accordance with the intent of this practice. 
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.		1 point per 2 items
including (1)-(3)

MAX = 4

5+ items must be Met		0

						1003.1(1) A narrative detailing the importance of constructing a green building, including a list of green building attributes included in the building.		Mandatory		NA		0

						1003.1(2) A local green building program certificate as well as a copy of the National Green Building Standard™ and the individual measures achieved by the building.		Mandatory		NA		0

						1003.1(3) Warranty, operation, and maintenance instructions for all equipment, fixtures, appliances, and finishes.		Mandatory		NA		0

						1003.1(4) Record drawings of the building.		0.5		0		0

						1003.1(5) A record drawing of the site including stormwater management plans, utility lines, landscaping with common name & genus/species of plantings.		0.5		0		0

						1003.1(6) A diagram showing the location of safety valves and controls for major building systems.		0.5		0		0

						1003.1(7) A list of the type and wattage of light bulbs installed in light fixtures.		0.5		0		0

						1003.1(8) A photo record of framing with utilities installed. Photos are taken prior to installing insulation and clearly labeled.		0.5		0		0

						1003.2 Operations manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the operation manuals, five or more of the following options are included.
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.
		1 point per 2 items
including (1)-(3)

MAX = 5

5+ items must be Met		0

						1003.2(1) A narrative detailing the importance of operating and living in a green building.		Mandatory		N/A		0

						1003.2(2) A list of practices to conserve water and energy.		Mandatory		N/A		0

						1003.2(3) Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.		0.5		N/A		0

						1003.2(4) Information on opportunities to purchase renewable energy from local utilities or national green power providers and information on utility and tax incentives for the installation of on-site renewable energy systems.		0.5		0		0

						1003.2(5) Informtation on local and on-site recycling and hazardous waste disposal programs and, if applicable, building recycling and hazardous waste handling and disposal procedures.		0.5		0		0

						1003.2(6) Local public transportation options.		0.5		0		0

						1003.2(7) Explanation of the benefits of using compact fluorescent light bulbs, LEDs, or other high-efficiency lighting.		0.5		0		0

						1003.2(8) Information on native landscape materials and/or those that have low water requirements.		0.5		0		0

						1003.2(9) Information on radon mitigation, if applicableInformation on the radon mitigation system, where applicable.		0.5		0		0

						1003.2(10) A procedure for educating tenants in rental properties on the proper use, benefits, and maintenance of green building systems including a maintenance staff notification process for improperly functioning equipment.		0.5		0		0

						1003.3  Maintenance manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the maintenance manuals, five or more of the following options are included.
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.		1 point per 2 items
including 1003.3(1)

MAX = 4

5+ items must be Met		0

						1003.3(1) A narrative detailing the importance of maintaining a green building. This narrative is included in all responsible parties' manuals.		Mandatory		N/A		0

						1003.3(2) A list of local service providers that offer regularly scheduled service and maintenance contracts to assure proper performance of equipment and the structure.		0.5		0		0

						1003.3(3) User-friendly maintenance checklist including:
      (a) HVAC filters    
      (b) thermostat operation and programming
      (c) lighting controls
      (d) appliances and settings 
      (e) water heater settings
      (f) fan controls		0.5		0		0

						1003.3(4) List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.		0.5		0		0

						1003.3(5) Information on organic pest control, fertilizers, deicers, and cleaning products.		0.5		0		0

						1003.3(6)  Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.		0.5		0		0

						1003.3(7) Instructions for inspecting the building for termite infestation.		0.5		0		0

						1003.3(8) A procedure for rental tenant occupancy turnover that preserves the green features.		0.5		0		0

						1003.3(9) An outline of a formal green building training program for maintenance staff.		0.5		0		0
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Scoring Analysis

				2012		Revised January 15, 2014				This project has met all the EMERALD requirements

		NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™		© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.

		Bronze

		Chapter		Required Points		Claimed Points		Additional Claimed Points Above Bronze		Point Shortfall		Mandatory Status

		Chapter 5: Lot Design, Preparation, & Development		50		225		175				N/A

		Chapter 6: Resource Efficiency		43		173		130				Met

		Chapter 7: Energy Efficiency		30		197		167				Met

		Chapter 8: Water Efficiency		25		133		108				N/A

		Chapter 9: Indoor Environmental Quality		25		146		121				Met

		Chapter 10: Operation, Maintenance, & Building Owner Education		8		16		8				Met

		Section Totals		181		890		709		0

		Additional Points Above Bronze		50				709		0

		Total Points		231		890				0



		To  achieve Bronze:

		* Reach required Bronze score for each chapter		This requirement has been met.

		* Reach required Additional Points for this project		This requirement has been met.

		* Meet all mandatory items		This requirement has been met.

		* For Chapter 7: Energy Efficiency:

		~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 (Prescriptive Path) and select a minimum of 2 items from Section 704, OR		You have met the Performance Path minimum points requirement.

		~ Choose the Alternative Bronze Compliance Path		You have met the minimum 2 required items from Section 704.



		Silver

		Chapter		Required Points		Claimed Points		Additional Claimed Points Above Silver		Point Shortfall		Mandatory Status

		Chapter 5: Lot Design, Preparation, & Development		64		225		161				N/A

		Chapter 6: Resource Efficiency		59		173		114				Met

		Chapter 7: Energy Efficiency		60		197		137				Met

		Chapter 8: Water Efficiency		39		133		94				N/A

		Chapter 9: Indoor Environmental Quality		42		146		104				Met

		Chapter 10: Operation, Maintenance, & Building Owner Education		10		16		6				Met

		Section Totals		274		890		616		0

		Additional Points Above Silver		75				616		0

		Total Points		349		890				0



		To  achieve Silver:

		* Reach required Silver score for each chapter		This requirement has been met.

		* Reach required Additional Points for this project		This requirement has been met.

		* Meet all mandatory items		This requirement has been met.

		* For Chapter 7: Energy Efficiency:

		~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 (Prescriptive Path)		You have met the Performance Path minimum points requirement.

		~ Select a minimum of 2 items from Section 704		You have met the minimum 2 required items from Section 704.



		Gold

		Chapter		Required Points		Claimed Points		Additional Claimed Points Above Gold		Point Shortfall		Mandatory Status

		Chapter 5: Lot Design, Preparation, & Development		93		225		132				N/A

		Chapter 6: Resource Efficiency		89		173		84				Met

		Chapter 7: Energy Efficiency		80		197		117				Met

		Chapter 8: Water Efficiency		67		133		66				N/A

		Chapter 9: Indoor Environmental Quality		69		146		77				Met

		Chapter 10: Operation, Maintenance, & Building Owner Education		11		16		5				Met

		Section Totals		409		890		481		0

		Additional Points Above Gold		100				481		0

		Total Points		509		890				0



		To  achieve Gold:

		* Reach required Gold score for each chapter		This requirement has been met.

		* Reach required Additional Points for this project		This requirement has been met.

		* Meet all mandatory items		This requirement has been met.

		* Meet the requirements of 801.5(1): High Efficiency or Waterless Toilets		This requirement has been met.

		* For Chapter 7: Energy Efficiency:

		~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 (Prescriptive Path)		You have met the Performance Path minimum points requirement.

		~ Select a minimum of 2 items from Section 704		You have met the minimum 2 required items from Section 704.



		Emerald

		Chapter		Required Points		Claimed Points		Additional Claimed Points Above Emerald		Point Shortfall		Mandatory Status

		Chapter 5: Lot Design, Preparation, & Development		121		225		104				N/A

		Chapter 6: Resource Efficiency		119		173		54				Met

		Chapter 7: Energy Efficiency		100		197		97				Met

		Chapter 8: Water Efficiency		92		133		41				N/A

		Chapter 9: Indoor Environmental Quality		97		146		49				Met

		Chapter 10: Operation, Maintenance, & Building Owner Education		12		16		4				Met

		Section Totals		541		890		349		0

		Additional Points Above Emerald		100				349		0

		Total Points		641		890				0



		To  achieve Emerald:

		* Reach required Emerald score for each chapter		This requirement has been met.

		* Reach required Additional Points for this project		This requirement has been met.

		* Meet all mandatory items		This requirement has been met.

		* Meet the requirements of 801.5(1): High Efficiency or Waterless Toilets		This requirement has been met.

		* For Chapter 7: Energy Efficiency:

		~ Claim at least 30 points from Section 702 (Performance Path)		You have met the Performance Path minimum points requirement.

		~ Select a minimum of 2 items from Section 704		You have met the minimum 2 required items from Section 704.



		Additional Points		Energy Efficiency Path						Section 801.5(1): High Efficiency or Waterless Toilets

		According to Section 601.1, a dwelling >4,000 s.f. will require an increase in the Additional Points needed to reach a particular level (1 point per every 100 s.f. over 4,000).		Energy Path chosen = Performance Path						Conditions for this item must be met to attain the Gold or Emerald Level for this project.

		For this project:		For this project:						For this project:

		1924 square feet		Because this project follows the Performance Path, it is eligible to attain the Emerald level.						Your project meets this requirement, and is eligible for Gold or Emerald.

		50 Additional Points needed for Bronze.		A minimum of 30 points from Section 702 are required for certification - Your project meets this requirement.

		75 Additional Points needed for Silver.		A minimum of 2 items from Section 704 are required for certification - Your project meets this requirement.

		100 Additional Points needed for Gold or Emerald.		A minimum of 2 items from Section 704 are required for certification - Your project meets this requirement.
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Verification Rpt

												2012		Revised January 15, 2014				ICC 700 National Green Building Standard 
Verification Report for New Construction				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  See full notice at bottom of this sheet				2323																						R & F		Explain		Rough		Final		logic 1		logic 2		logic3		logic 4																		Target Level =		Emerald

						Print Pratices w/ points		Inspection Sequence

										Builder/Applicant:		Montage Builders & Designers								Single-Family or Multi-Unit:																																				1

										Mailing (physical) Address w/ Zip Code of Home:		201 Hubbell Ave., Syracuse, NY 13207																																												0

										Community/Lot #:										Designer Target:

										Climate Zone:						Climate Type				Project Description:																																				1		1

										County:		Onondaga						Report Type		HERS Index: (enter value or NA)

										Project ID										Report Status		This Report is NOT ReadyTo Submit																																		1		1

										Practice		Points
Available		Points
Claimed		Points Awarded				Verification Notes		Designer Notes

																																																								Final		Rough

																@ROUGH		@FINAL																														Status points								ERROR:#N/A		22

										500  LOT DESIGN, PREPARATION AND DEVELOPMENT																																										Rough		Final

										501  LOT SELECTION																																						R & F		Explain		Mandatory		Mandatory		logic 1		logic 2		logic3

								RF		501.1 Lot. The lot is selected to minimize environmental impact by one or more of the following:

								RF		501.1(1) The builder selects a lot within an NGBS certified green community or equivalent on which to build.		6		0																																		0		0

								RF																		

						P		RF		501.1(2) An infill lot is selected.		8		8																																		0

						P		RF		501.1(3) An infill lot is selected that is a greyfield.		7		7								0																										0

								RF		501.1(4) An EPA-recognized brownfield lot is selected.		9		0								0																										0

						P		RF		501.1(5) A lot with an average slope calculation of less than 15% is selected.		9		9								0																										0

								RF		501.2 Multi-modal transportation. A range of multi-modal transportation choices are promoted by one or more of the following:																

						P		RF		501.2(1) A lot is selected within 1/2 mile (805 m) of pedestrian access to a mass transit system or within 5 miles (8046 m) of a mass transit station with provisions for parking.		4		4								0																										0

						P		RF		501.2(2) Walkways, street crossings, and entrances designed to promote pedestrian activity are provided. New buildings are connected to existing sidewalks and areas of development.		5		5								0																										0

						P		RF		501.2(3) A lot is selected within 1/2 mile (805 m) of 6 or more community resources [e.g., recreational facilities (such as pools, tennis courts, basketball courts), parks, grocery store, post office, place of worship, community center, daycare center, bank, school, restaurant, medical/dental office, laundromat/dry cleaner].		4		4								0																										0

						P		RF		501.2(4) Bicycle use is promoted by building on a lot located within a community that has rights-of-way specifically dedicated to bicycle use in the form of paved paths or bicycle lanes or on an infill lot located within 1/2 mile of a bicycle lane designated by the jurisdiction.		5		5								0																										0

																										

						P		R		502.1 Project team, mission statement, and goals. A knowledgeable team is established and team member roles are identified with respect to green lot design, preparation, and development. The project’s green goals and objectives for the lot are written into a mission statement.		4		4								0																										0		0

						P		R																		

										503 LOT DESIGN																

						P		R		503.1 Natural resources. Natural resources are conserved by one or more of the following:																

						P		R		503.1(1) A natural resources inventory is completed under the direction of a qualified professional.		5		5								0																										0		0

						P		R																		

						P		R		503.1(2) A plan is implemented to conserve the elements identified by the resource inventory as high-priority resources.		6		6								0																										0

						P		R		503.1(3) Items listed for protection in the resource inventory plan are protected under the direction of a qualified professional.		4		4								0																										0

						P		R		503.1(4) Basic training in tree or other natural resource protection is provided for the on-site supervisor.		4		4								0																										0

								R		503.1(5) All tree pruning on-site is conducted by a Certified Arborist.		3		0								0																										0

						P		R		503.1(6) Ongoing maintenance of vegetation on the lot during construction is in accordance with TCIA A300 or locally accepted best practices.		4		4								0																										0

						P		R		503.1(7) Where a lot adjoins a landscaped common area, a protection plan from construction activities next to the common area is implemented.		5		5								0																										0

						P		RF		503.2 Slope disturbance. Slope disturbance is minimized by:																																						0

								R		503.2(1) The use of terrain adaptive architecture including terracing, retaining walls, landscaping, or other re-stabilization techniques.		5		0								0																										0

						P		R		503.2(2) Hydrological/soil stability study is completed and used to guide the design of all buildings on the lot.		4		4								0																										0

						P		R		503.2(3) All or a percentage of driveways and parking are aligned with natural topography to reduce cut and fill.																																						0

								R		503.2(3)(a) 10% to 25%		3		0								0																										0

								R		503.2(3)(b) 25% to 75%		4		0												

						P		R		503.2(3)(c) greater than75%		6		6												

								RF		503.2(4) Long-term erosion effects are reduced through the design and implementation of terracing, retaining walls, landscaping, or restabilization techniques.		5		0								0																										0

								R		503.2(5) Underground parking uses the natural slope for parking entrances.		5		0								0																										0

						P		R		503.3 Soil disturbance and erosion. Soil disturbance and erosion are minimized by one or more of the following: (also see Section 504.3)																																						0

						P		R		503.3(1) Construction activities are scheduled to minimize length of time that soils are exposed.		5		5								0																										0

						P		R		503.3(2) At least 75% of total length of the utilities on the lot are designed to use one or more alternative means:
     (a) tunneling instead of trenching
     (b) use of smaller (low ground pressure) equipment or geomats to spread the weight of construction equipment
     (c) shared utility trenches or easements
     (d) placement of utilities under paved surfaces instead of yards		5		5								0																										0

						P		R		503.3(3) Limits of clearing and grading are demarcated on the lot plan.		5		5								0																										0

						P		R		503.4 Storm water management. A storm water management design includes one or more of the following low-impact development techniques: (For lots in a development, the points for items (1), (2), and (3) may be awarded for the lot when there is a community storm water management plan implemented and the builder does not violate that plan with respect to water leaving the lot.)																

						P		R		503.4(1) Natural water and drainage features are preserved and used.		6		6								0																										0

						P		R		503.4(2) Facilities that minimize concentrated flows and simulate flows found in natural hydrology by the use of vegetative swales, french drains, wetlands, drywells, rain gardens, and similar infiltration features.		7		7								0																										0

						P		F		503.4(3) All or a percentage of impervious surfaces are minimized and permeable materials are used for driveways, parking areas, walkways, and patios.																

								F		503.4(3)(a) less than 25%		2		0								0																										0

								F		503.4(3)(b) 25 to 75%		4		0												

						P		F		503.4(3)(c) greater than 75%		6		6												

								R		503.4(4) A minimum of 50 percent of the roof is vegetated (green roof) using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building lot. Invasive plant species are not permitted.		5		0								0																										0

						P		R		503.4(5) Stormwater management practices that manage rainfall on-lot and prevent the off-lot discharge from all storms up to and including the volume of the 95th percentile storm event.		6		6								0																										0

						P		R		503.4(6) Conduct a hydrologic analysis that results in the design of a stormwater management system that maintains the pre-development (i.e., stable, natural) runoff hydrology of the lot throughout the development or redevelopment process. Post-construction runoff rate, volume, and duration cannot exceed predevelopment rates.		7		7								Save the Rain																										0

						P		F		503.5 A landscape plan for the lot is developed to limit water and energy use while preserving or enhancing the natural environment. (Where "front" only or "rear" only plan is implemented, only half of the points [rounding down to a whole number] are awarded for items 1-6)		Full Landscape Plan selected																																						0						0

						P		F		503.5(1) Where a lot is less than 50% turf, a plan is formulated to restore or enhance natural vegetation that is cleared during construction. Landscaping is phased to coincide with achievement of final grades to ensure denuded areas are quickly vegetated.		6		6								0																										0		0

						P		F																																																0

						P		F		503.5(2) Turf grass species, other vegetation, and trees are selected and specified on the lot plan that are native or regionally appropriate for local growing conditions.		4		4								0																										0		0						0

						P		F																		

						P		F		503.5(3) The percentage of turf areas that is designed to be mowed is limited and shown on the lot plan. The percentage is based on the landscaped area of the lot not including the home footprint, hardscape, and any undisturbed natural areas.																

						P		F		503.5(3)(a) 0% or EPA WaterSense Water Budget Tool is used to determine the maximum percentage of turf areas		5		0								0																										0		0						0

						P		F																		

						P		F		503.5(3)(b) greater than 0% to less than 20%		4		4												

								F		503.5(3)(c) 20% to less than 40%		3		0												

								F		503.5(3)(d) 40% to 60%		2		0												

								F		503.5(4) Plants with similar watering needs are grouped (hydrozoning) and shown on the lot plan.		5		0								0																										0		0						0

								F																		

								F		503.5(5) Summer shading by planting installed to shade a minimum of 30% of building walls. To conform to summer shading, the effective shade coverage is the arithmetic mean of the shade coverage calculated at 10 am for eastward facing walls, noon for southward facing walls, and 3 pm for westward facing walls on the summer solstice 5 years after planting.		5		0								0																										0		0						0

								F																		

						P		RF		503.5(6) Vegetative wind breaks or channels are designed to protect the lot and immediate surrounding lots as appropriate for local conditions.		4		4								0																										0

						P		RF		503.5(7) On-site (or community generated) tree trimmings or stump grinding of regionally appropriate trees are used on the site to provide protective mulch during construction or for landscaping.		3		3								0																										0

						P		RF		503.5(8) An integrated pest management plan is developed to minimize chemical use in pesticides and fertilizers.		4		4								0																										0

						P		F		503.6 Wildlife habitat. Measures are planned that will support wildlife habitat and include at least two of the following:																

						P		F		503.6(1) Plants and gardens that will encourage wildlife, such as bird and butterfly gardens.		3		3								0																										0		0

						P		F																		

						P		F		503.6(2) Inclusion of a certified "backyard wildlife" program.		3		3								NWF Backyard Habitat, Monarch Waystation																										0

						P		F																		

								F		503.6(3) Lots are adjacent to wildlife corridors, fish and game parks, or preserved areas and are designed with regard for this relationship.		3		0								0																										0		0

								F																		

						P		F		503.6(4) Outdoor lighting techniques are utilized with regard for wildlife.		3		3								0																										0		0

						P		F																		

								RF		503.7 Environmentally sensitive areas.																

						P		R		503.7(1)  The lot does not contain any environmentally sensitive areas that are disturbed by the construction.		4		4								0																										0

								RF		503.7(2) Compromised sensitive areas are mitigated or restored.		4		0								0																										0

										504 LOT CONSTRUCTION																

						P		R		504.1 On-site supervision and coordination is provided during clearing, grading, trenching, paving on the lot, and installation of utilities on the lot to ensure that specified green development practices are implemented. (also see Section 503.3)		4		4								0																										0		0

						P		R																		

						P		R		504.2 Designated trees and vegetation are preserved by one or more of the following:																

						P		R		504.2(1) Fencing or equivalent is installed to protect trees and other vegetation.		3		3								0																										0		0

						P		R																		

						P		R		504.2(2) Trenching, significant changes in grade, and compaction of soil and critical root zones in all "tree save" areas as shown on the lot plan are avoided.		5		5								0																										0		0

						P		R																		

						P		R		504.2(3) Damage to designated existing trees and vegetation is mitigated during construction through pruning, root pruning, fertilizing, and watering.		4		4								0																										0

						P		R		504.3  On-site soil disturbance and erosion are minimized by one or more of the following in accordance with the SWPPP or applicable plan: (also see Section 503.3)																

						P		R		504.3(1) Sediment and erosion controls are installed on the lot and maintained in accordance with the storm water pollution prevention plan, where required.		5		5								0																										0

						P		R		504.3(2) Limits of clearing and grading are staked out on the lot.		5		5								0																										0		0

						P		R																		

						P		R		504.3(3) "No disturbance" zones are created using fencing or flagging to protect vegetation and sensitive areas on the lot from construction activity.		5		5								0																										0		0

						P		R																		

						P		R		504.3(4) Topsoil from either the lot or the site development is stockpiled and stabilized for later use and used to establish landscape plantings on the lot.		5		5								0																										0		0

						P		R																		

								R		504.3(5) Soil compaction from construction equipment is reduced by distributing the weight of the equipment over a larger area (laying lightweight geogrids, mulch, chipped wood, plywood, OSB, metal plates, or other materials capable of weight distribution in the pathway of the equipment).		4		0								0																										0		0

								R																		

						P		R		504.3(6) Disturbed areas on the lot that are complete or to be left unworked for 21 days or more are stabilized within 14 days using methods as recommended by the EPA, or in the approved storm water pollution prevention plan, where required.		3		3								0																										0		0

						P		R																		

								F		504.3(7) Soil is improved with organic amendments or mulch.		3		0								0																										0

								R		504.3(8) Utilities on the lot are installed using one or more alternative means (e.g., tunneling instead of trenching, use of smaller equipment, use of low ground pressure equipment, use of geomats, shared utility trenches or easements).		5		0								0																										0

						P		RF		504.3(9) Inspection reports of storm water best management practices are available.		3		3								0																										0

										505  INNOVATIVE PRACTICES																

								RF		505.1  Driveways and parking areas are minimized by one or more of the following:																

								RF		505.1(1) Off-street parking areas are shared or driveways are shared. Waivers or variances from local development regulations are obtained to implement such practices, if required.		5		0								0																										0

								RF		505.1(2) In a multi-unit project, parking capacity is not to exceed the local minimum requirements.		0 - Not a Multi-Unit project		0								0																										0

						P		F		505.1(3) Structured parking is utilized to reduce the footprint of surface parking areas.																

								F		505.1(3)(a) 25% to less than 50%		4		0								0																										0

								F		505.1(3)(b) 50% to 75%		5		0												

						P		F		505.1(3)( c) greater than 75%		6		6												

						P		F		505.2 Heat island effect is mitigated by the following:																

						P		F		505.2(1) Hardscape: Not less than 50 percent of the surface area of the hardscape on the lot meets one or a combination of the following methods.
     (a) Shading of hardscaping: Shade is provided from existing or new vegetation (within five years) or from trellises. Shade of hardscaping is to be measured on the summer solstice at noon.
     (b) Light-colored hardscaping: Horizontal hardscaping materials are installed with a solar reflectance index (SRI) of 29 or greater. The SRI shall be calculated in accordance with ASTM E1980. A default SRI value of 35 for new concrete without added color pigment is allowed to be used instead of measurements.
     (c) Permeable hardscaping: Permeable hardscaping materials are installed.		5		5								C																										0		0

						P		F																		

								F		505.2(2) Roofs: Not less than 75% of the exposed surface of the roof meets one or a combination of the following methods.
     (a) Minimum initial SRI of 78 for a low-sloped roof (a slope less than or equal to 2:12) and a minimum initial (SRI) of 29 for a steep-sloped roof (a slope of more than 2:12). The SRI shall be calculated in accordance with ASTM E1980. Roof products shall be labeled and certified.
     (b) Roof is vegetated using technology capable of withstanding the climate conditions of the jurisdiction and the microclimate conditions of the building site. Invasive plant species are not permitted.		5		0								0																										0		0

								F																		

								F		505.3 The average density on the lot on a net developable area basis is:																

								F		505.3(1) 7 to less than 14 dwelling units per acre (per 4047 m2)		5		0								0																										0		0

								F		505.3(2) 14 to less than 21 dwelling units per acre (per 4047 m2)		8		0																																										0

								F		505.3(3) 21 or greater dwelling units per acre (per 4047 m2)		11		0												

								F		505.4 Mixed-use development. The lot contains a mixed-use building.		8		0								0																										0

						P		F		505.5 Community garden(s). A portion of the lot is established as a community garden(s), available to residents of the lot, to provide for local food production to residents or area consumers.		3		3								0																										0

						P		RF		Chapter 5 Totals				225		0		0		no threshold achieved yet		Minimum points for Bronze = 50				

										600  RESOURCE EFFICIENCY																

										601 QUALITY OF CONSTRUCTION MATERIALS AND WASTE																

						p		RF		601.1 Conditioned floor area, is limited.  																

						p		RF		601.1(1) less than or equal to 1,000 square feet (93 m2)		15		0		0				Enter above grade conditioned Square footage:		0																												1

						p		RF		601.1(2) less than or equal to 1,500 square feet (139 m2)		12		0												

						p		RF		601.1(3) less than or equal to 2,000 square feet (186 m2)		9		9												

						p		RF		601.1(4) less than or equal to 2,500 square feet (232 m2)		6		0												

																										

						P		R		601.2 Structural systems are designed or construction techniques are implemented that reduce & optimize material usage.																

						P		R		601.2(1) Minimum structural member or element sizes necessary for strength and stiffness in accordance with advanced framing techniques or structural design standards are selected.		3		3								0																										0		0

						P		R																		

						P		R		601.2(2) Higher-grade or higher-strength of the same materials than commonly specified for structural elements and components in the building are used and element or component sizes are reduced accordingly.		3		3								0																										0		0

						P		R																		

						P		R		601.2(3) Performance-based structural design is used to optimize lateral force-resisting systems.		3		3								0																										0		0

						P		R																		

						P		R		601.3 Building dimensions and layouts are designed to reduce material cuts & waste. This practice is used for a minimum of 80% of the following areas:																

						P		R		601.3(1) floor area		3		3								0																										0

						P		R		601.3(2) wall area		3		3								0																										0

						P		R		601.3(3) roof area		3		3								0																										0

						P		R		601.3(4) cladding or siding area		3		3								0																										0

						P		R		601.3(5) penetrations or trim area		1		1								0																										0

						P		R		601.4 Detailed framing or structural plans, material quantity lists and on-site cut lists for framing, structural materials, and sheathing materials are provided.		4		4								0																										0

						P		R		601.5 Precut, preassembled, panelized, or precast assemblies are utilized for a minimum of 90% for the following system or building.  Points can be claimed for 601.5(1-3) OR 601.5(4) OR 601.5(5).																

						P		R		601.5(1) floor system		4		4								0																										0

								R		601.5(2) wall system		4		0								0																										0

						P		R		601.5(3) roof system		4		4								0																										0

								R		601.5(4) modular construction above grade		13		0								0																										0

								R		601.5(5) manufactured home construction above grade		13		0								0																										0

						P		R		601.6 Stories above grade are stacked, such as in 1½-story, 2-story, or greater structures.  The area of the upper story is a minimum of 50% of the area of the story below, based on areas with a minimum ceiling height of 7 feet (2134 mm).																

						P		R		601.6(1) 2 story house		4		4								0																										0

								R		601.6(2) 3 story house		6		0												

								R		601.6(3) 4 or more  stories		8		0												

								RF		601.7 Building materials or assemblies listed below that do not require additional site-applied material for finishing are incorporated in the building. 
(a) pigmented, stamped, decorative, or final finish concrete or masonry
(b, c) interior or exterior trim not requiring paint or stain
(d) window, skylight, and door assemblies not requiring paint or stain on either interior or exterior:
(e,f) interior or exterior wall coverings or systems not requiring paint or stain or other type of finishing application
(g) pre-finished hardwood flooring 		MAX  = 12		12																																				0

						P		RF		601.7(1) 90% or more of material		5 points each		5 materials or assemblies								Siding and Interior Trim				

						P		RF		601.7(2) 50% to <90% of material		2 points each		2 materials or assemblies												

								RF		601.7(3) 35% to <50% of material		1 point each														

								R		601.8 A foundation system that minimizes soil disturbance, excavation quantities and material usage, such as frost-protected shallow foundations, isolated pier and pad foundations, deep foundations, post foundations, or helical piles is selected, designed, and constructed. The foundation is used on 50 percent or more of the building footprint.		3		0								0																										0



								R		601.9 Adobe, concrete, log, earth systems provide sufficient structural and thermal characteristics (>75% of the exterior wall area )		4		0								0																										0		0

								R																		

										602 ENHANCED DURABILITY AND REDUCED MAINTENANCE																

								R		602.1.1 Capillary breaks																																								0

						P		R		602.1.1.1 A capillary break and vapor retarder are installed at concrete slabs in accordance with ICC IRC Sections R506.2.2 and R506.2.3 or ICC IBC Sections 1910 and 1805.4.1.		Mandatory		Met								0																										1						0

						P		R		602.1.1.2 Add a capillary break on footing to prevent moisture migration into foundation wall.		3		3								0																										0

						P		R		602.1.2 Enhanced foundation waterproofing is installed:
          (1) rubberized coating, or
          (2) drainage mat		4		4								0																										0		0

						P																				

								R		602.1.3 Foundation Drainage																																								0

		x				P		R		602.1.3.1 Where required by the ICC IRC or IBC for habitable and usable spaces below grade, exterior drain tile is installed.		Mandatory		Met								0																														1		0

						P		R		602.1.3.2 Interior and exterior foundation perimeter drains are installed and sloped to discharge to daylight, dry well, or sump pit.		4		4								0																										0

								RF		602.1.4 Crawlspaces																

						P		RF		602.1.4.1 Vapor retarder in unconditioned vented crawlspace is in accordance with the following, as applicable. Joints of vapor retarder overlap a minimum of 6 inches (152 mm) and are taped.																

								RF		602.1.4.1(1) Floors. Minimum 6 mil vapor retarder installed on the crawlspace floor and extended at least 6 inches up the wall and is attached and sealed to the wall.		6		0								0																										0

						P		RF		602.1.4.1(2) Walls. Damp-proof walls are provided below finished grade.		Mandatory, if extends below grade		No crawlspace																																				0				1

				x		P		RF														0				

						P		RF		602.1.4.2 Crawlspace that is built as a conditioned area is sealed to prevent outside air infiltration and provided with conditioned air at a rate >= 0.02 cfm (.009 L/s) per square foot of horizontal area and one of the following is implemented:																

								RF		602.1.4.2(1) Concrete slab over 6 mil polyethylene or polystyrene sheeting lapped a minimum of 6 inches (152 mm) and taped or sealed at the seams.		8		0								0																										0								0		0

				x		P		RF		602.1.4.2(2) 6 mil polyethylene sheeting, lapped a minimum of 6 inches (152 mm), and taped at the seams.		Mandatory, if conditioned crawlspace		No crawlspace								0																																0

						P		R		602.1.5 Continuous physical foundation termite barrier used with or without low toxicity treatment is installed in geographical areas that have subterranean termite infestation potential determined.		4		4								0																										0

						P		R		602.1.6 Termite-resistant materials are used as follows:																

						P		R		602.1.6(1) Areas of slight to moderate termite infestion probability		2		2								0																										0

								R		602.1.6(2) Areas of moderate to heavy termite infestion probability		4		0												

								R		602.1.6(3) Areas of very heavy termite infestion probability		6		0												

										602.1.7 Moisture Control Measures																

						P		R		602.1.7.1(1) Building materials with visible mold are not installed or are cleaned or encapsulated prior to concealment and closing.		2		2								0																										0		0

						P		R																		

						P		R		602.1.7.1(2) Insulation in cavities is dry in accordance with manufacturer’s installation instructions when enclosed (e.g., with drywall).		Mandatory
2 points if applicable		Met								0																														1

						P		R						2												

						P		R		602.1.7.1(3) The moisture content of lumber is sampled to ensure it does not exceed 19% prior to the surface and/or wall cavity enclosure.		4		4								0																										0		0

						P		R																		

						P		R		602.1.7.2 Moisture content of subfloor, substrate, or concrete slabs is in accordance with the appropriate industry standard for the finish flooring to be applied.		2		2								0																										0

						P		R		602.1.8 Where required by the ICC IRC or IBC, a water-resistive barrier and/or drainage plane system is installed behind exterior veneer and/or siding.		Mandatory, if applicable		Met								0																												0				1

						P		R																		

						P		R		602.1.9 Flashing is provided to minimize water entry into wall and roof assemblies and to direct water to exterior surfaces or exterior water-resistive barriers for drainage. Flashing details are provided in the construction documents and are in accordance with the fenestration manufacturer’s instructions, the flashing manufacturer’s instructions, or as detailed by a registered design professional.																																								0

						P		R		602.1.9(1) Flashing is installed at all of the following locations, as applicable:
(a) around exterior fenestrations, skylights and doors
(b) at roof valleys
(c) at deck, balcony, porch or stair to building intersections
(d) at roof-to-wall intersections, at roof-to-chimney intersections, at wall-to-chimney intersections, and at parapets.
(e) at ends of and under masonry, wood, or metal copings and sills
(f) above projecting wood trim
(g) at built-in roof gutters
(h) drip edge is installed at eaves and rake edges.		Mandatory		Met								0																														1

						P		R		602.1.9(2) All window head and jamb flashing are self-adhered flashing complying with AAMA 711-07.		2		2								0																										0		0

						P		R																		

						P		R		602.1.9(3) Pan flashing is installed at sills of all exterior windows and doors.		3		3								0																										0		0

						P		R																		

						P		R		602.1.9(4) Seamless, preformed kickout flashing, or prefabricated metal with soldered seams is provided at all roof-to-wall intersections. The type and thickness of the material used for roof flashing including but not limited kickout and step flashing is commensurate with the anticipated service life of the roofing material.		3		3								0																										0

						P		R		602.1.9(5) A rainscreen wall design is used for exterior wall assemblies.																																								0

						P		R		(a) A system designed with minimum ¼” inch air space exterior to the water-resistive barrier, vented to the exterior at top and bottom of the wall and integrated with flashing details.		4		4								0																										0

								R		(b) Either a cladding material or a water-resistive barrier with enhanced drainage, meeting 75% drainage efficiency requirement of ASTM E2273.		2		0												

						P		R		602.1.9(6) Through wall flashing is installed at transitions between wall cladding materials, or wall construction types.		2		2								0																										0		0

						P		R																		

								R		602.1.9(7) Flashing is installed at expansion joints in stucco walls.		2		0								0																										0		0

								R																		

						P		RF		602.1.10 Entries at exterior door assemblies are covered																

								RF		602.1.10(1) 1 exterior door		2		0								0																										0

						P		RF		602.1.10(2) 2 exterior doors 		4		4												

								RF		602.1.10(3) 3 or more exterior doors		6		0												

						P		RF		602.1.11 Tile backing materials installed under tiled surfaces in wet areas are in accordance with ASTM C1178, C1278, C1288, or C1325.		Mandatory, if applicable		Met								0																																0

						P		RF		602.1.12 Roof overhangs for one or two story buildings are provided per Table 601.12 over a minimum of 90% of exterior walls to protect the building envelope.		4		4								0																										0

						P		R		602.1.13  In areas where there has been a history of ice forming along the eaves causing a backup of water, an ice barrier is installed in accordance with the ICC IRC or IBC at roof eaves and extends at a minimum of 24 inches (610 mm) inside the exterior wall line of the building.		Mandatory, if applicable		Met								0																												0

						P		R																																												1		0

						P		RF		602.1.14 Architectural features that increase the potential for water intrusion are avoided.																

						P		RF		602.1.14(1) No roof configurations that create horizontal valleys in roof design.		2		2								0																										0

						P		RF		602.1.14(2) No recessed windows and architectural features that trap water on horizontal surfaces.		2		2								0																										0

						P		RF		602.1.14(3) All horizontal ledgers are sloped away to provide gravity drainage as appropriate for the application.		Mandatory
1 point if applicable		Met								0																										0						0

						P		RF						1												

						P		F		602.2 A minimum of 90% of roof surfaces, not used for roof penetrations and associated equipment, on-site renewable energy systems such as photovoltaics or solar thermal energy collectors, or rooftop decks, amenities and walkways, are constructed of one or both of :
    
     																

						P		F		(1) products accordance with the ENERGY STAR® cool roof certification or equivalent		3		3								0																										0

								F		(2) a vegetated roof system		3		0												

								F		(3) Both		3		0												

						P		F		602.3 A gutter and downspout system or splash blocks and effective grading are provided to carry water a minimum of 5 feet (1524 mm) away from perimeter foundation walls.		4		4								0																										0

						P		F		602.4.1 Finished grade at all sides of a building is sloped to provide a minimum of 6 inches (150 mm) of fall within 10 feet (3048 mm) of the edge of the building. Where lot lines, walls, slopes, or other physical barriers prohibit 6 inches (152 mm) of fall within 10 feet (3048 mm), the final grade is sloped away from the edge of the building at a minimum slope of 2%.		Mandatory		Met								0																																0

						P		F		602.4.2 The final grade is sloped away from the edge of the building at a minimum slope of 5%.		1		1								0																										0

						P		F		602.4.3 Water is directed to drains or swales to ensure drainage away from the structure.		1		1								0																										0

								F		603 REUSED OR SALVAGED MATERIALS																

								RF		603.1 Existing buildings and structures are reused, modified, or deconstructed in lieu of demolition.  (1 point per 200 ft² reused)		MAX = 12		0								0																										0

								RF						0												

								RF		603.2 Reclaimed and/or salvaged materials and components are used. The total material value and labor cost of salvaged materials is equal to or exceeds 1 percent of the total construction cost.  (Points awarded per 1% of salvaged materials used based on the total construction cost.)		MAX = 9		0%								0																										0		0

								RF						0												

						P		R		603.3 Facilitation for sorting and reuse of scrap building material (e.g., provide a central storage area or dedicated bins).		4		4								0																										0

										604 RECYCLED CONTENT BUILDING MATERIALS																

						P		RF		604.1.1 Building materials w/ recycled content are used for two MINOR Components. Points only awarded for one pair.																

						P		RF		25 - <50%		1		1								0																										0

						P		RF		50 - <75%		2		0												

						P		RF		75%+		3		0												

								RF		604.1.2 Building materials w/ recycled content are used for two MAJOR Components.  Points only awarded for one pair.																

						P		RF		25 - <50%		2		0								0																										0		0

						P		RF		50 - <75%		4		0												

						P		RF		75%+		6		0												

										605 RECYCLED CONSTRUCTION WASTE																

						P		R		605.1 A construction waste management plan is developed, posted at the jobsite, and implemented with a goal of recycling or salvaging a minimum of 50% (by weight) of construction waste.		6		6								0																										0

						P		RF		605.2 On-site recycling of 50% by weight of C& D waste (e.g., grinding/application for soil amendment).		7		7								0																										0

						P		R		605.3 Construction materials (e.g., wood, cardboard, metals, drywall, plastic, asphalt roofing shingles, or concrete) are recycled offsite.																

						P		R		2 types		3		0								0																										0		0

						P		R		3 types		4		0												

						P		R		4 types		5		5												

						P		R		5+ types		6		0												

										606 RENEWABLE MATERIALS																

								F		606.1 Biobased products are used.		MAX = 8		0								0																												0

								F		two types @ 0.5% of material cost		3		0												

								F		two types @ 1% of material cost		6		0												

								F		each additional material at 0.5%		1 per type		0												

								R		606.2 Wood or wood-based product types are certified to the requirements of a recognized product program:																

								R		606.2(1) At least 2 certified products used for minor elements
ATFS, CSA Z809, FSC, PEFC, SFI		3		0								0																										0		0

								R																		

								R		606.2(2) At least 2 certified products used for major elements
ATFS, CSA Z809, FSC, PEFC, SFI		4		0																																		0		0

								R																		

								RF		606.3 Materials used for major components are manufactured using a min. of 33% of the primary manufacturing process energy from renewable sources, combustible waste sources, or renewable energy credits (RECs).																

								RF		1 material		2		0								0																										0		0

								RF		2 materials		4		0												

								RF		3+ materials		6		0												

								RF		607 RECYCLING & WASTE REDUCTION																

						P		F		607.1(1) A built-in collection space in each kitchen and an aggregation/pick-up space in a garage, covered outdoor space, or other area for recycling containers.		3		3								0																										0

						P		F		607.1(2) Compost facility provided on-site.		3		3								0																										0

						P		F		607.2 A minimum of one food waste disposer is installed at the primary kitchen sink.		1		1								0																										0

								F		608 RESOURCE-EFFICIENT MATERIALS																

						P		RF		608.1 Products containing fewer materials are used to achieve the same end-use requirements as conventional products, including but not limited to:
     (1) lighter, thinner brick < 3 inches and/or brick with coring > 25%
     (2) engineered wood or engineered steel products
     (3) roof or floor trusses		MAX=9
3 points per product		9								0				

						P		RF																																								0		0

						P																				

																										

						P		RF		609.1 Regional materials are used for major elements or components of the building.   2 points per material.		MAX=10
2 points per material.		2								0																										0		0

						P		RF																		

										610 LIFE CYCLE ANALYSIS																

						P		R		610.1  A life cycle analysis (LCA) tool is used to select environmentally preferable products or assemblies, or an LCA is conducted on the entire building.		15 points max for 610.1		6		0						0																												0

						P		R																		

								R		610.1.1 A whole-building LCA is performed using a life cycle assessment and data compliant with ISO 14044 or other recognized standards.		15		0								0																												0

								R																		

						P		R		610.1.2 An environmentally preferable product or assembly is selected for an application based upon the use of an LCA tool that incorporates data methods compliant with ISO 14044 or other recognized standards that compare the environmental impact of products or assemblies. 
		10 points max.
for 610.1.2(1) & (2)		6												

						P		R		610.1.2.1 Two or more products with the same intended use are compared based on LCA and the product with at least a 15% average improvement is selected. Number of points awarded is based on the number of environmental impact measures compared.
                                                                                                          Points per Table 610.1.2.1		MAX = 10		6		0						0																												0

						P		R																		

								R		# of comparions with 4 impact measures:				0												

						P		R		# of comparions with 5 impact measures:				2												

								R		610.1.2.2 Building assembly LCA.  A building assembly with improved environmental impact measures compared to an alternative assembly of the same function is selected.                           Points per Table 610.1.2.2.		MAX = 10		0		0						0																												0

						P		R		# of impact measures in LCA for exterior walls:				4 measures												

						P		R		# of impact measures in LCA for roof/ceilings:				4 measures												

								R		# of impact measures in LCA for interior walls or ceilings:				0												

								R		# of impact measures in LCA for intermediate floors:				0												

										611 INNOVATIVE PRACTICES																

								RF		611.1  Product manufacturer's operations and business practices include environmental management system concepts, and the production facility is ISO 14001 certified or equivalent.  The aggregate value of building products from ISO 14001 certified or equivalent production facilities is 1% or more of the estimated total building materials cost. 
                                                                         1 point per 1% of total building material cost MAX=10				0								0																										0		0

								RF																		

								RF																		

								RF																		

						P		RF		611.2  One or more of the following products are used for at least 30% of the floor or wall area of the entire dwelling unit, as applicable. Certification third-party agency is ISO Guide 65 accredited.		MAX = 9		9																																		0		0

						P		RF																		

								F		(1) 50% or more of carpet installed (by square feet) is third-party certified to NSF/ANSI 140.		3		0								0																										0

								F		(2) 50% or more of resilient flooring installed (by square feet) is third-party certified to NSF/ANSI 332.		3		0								0																										0

						P		RF		(3) 50% or more of the insulation installed (by square feet) is third-party certified to EcoLogo CCD-016.		3		3								0																										0

						P		F		(4) 50% or more of interior wall coverings installed (by square feet) is third-party certified to NSF/ANSI 342.		3		3								0																										0

						P		F		(5) 50% or more of the gypsum board installed (by square feet) is third-party certified to ULE ISR 100.		3		3								0																										0

						P		F		(6) 50% or more of the door leafs installed (by number of door leafs) is third-party certified to ULE ISR 102.		3		3								0																										0

						P		F		(7) 50% or more of the tile installed (by square feet) is third-party certified to ANSI A138.1 Specifications for Sustainable Ceramic Tiles, Glass Tiles and Tile Installation Materials.		3		3								0																										0

						P		RF		611.3  Universal design elements. Dwelling incorporates one or more of the following universal design elements.		MAX = 10		9																																		0

						P		F		(1) Any no-step entrance into the dwelling which is accessible from a substantially level parking or drop-off area (no more than 2%) via an accessible path which has no individual change in elevation or other obstruction of more than 1-1/2 inches in height, whose pitch does not exceed 1 in 12 and which provides a minimum 32-inch wide clearance into the dwelling.		3		3								0																										0

						P		F		(2) Minimum 36-inch wide accessible route from the no-step entrance into at least one visiting room in the dwelling and into at least one full or half bathroom which has a minimum 32 inch clear door width and a 30 inch by 48 inch clear area inside the bathroom outside the door swing.		3		3								0																										0

						P		F		(3) Minimum 36-inch wide accessible route from the no-step entrance into at least one bedroom which has a minimum 32 inch clear door width.		3		3								0																										0

						P		R		(4) Blocking or equivalent installed in the accessible bathroom walls for future installation of grab bars at commode and bathing fixture, if applicable.		1		1																																		0		0

						P		R														0				

						P		RF		Chapter 6 Totals				212		0		0		no threshold achieved yet		Minimum points for Bronze = 43				

										700 ENERGY EFFICIENCY																

										701 MINIMUM ENERGY EFFICIENCY REQUIREMENTS																

										User must select either Performance (701.1.1), Prescriptive (701.1.2), or Alternative Bronze (701.1.3) compliance path.
(Choose one path only)																

										701.1 The building shall comply with either Section 702 or Section 703 												0				

						P		RF		701.1 The building shall comply with either Section 702 (Performance Path) or Section 703 (Prescriptive Path). Items listed as "mandatory" in Section 701.4 apply to both the Performance and Prescriptive Paths. As an alternative, an ENERGY STAR® 2.0 Qualified Home or equivalent can claim 30 points from 701.1.3 and meet the Bronze level for Chapter 7.
     701.1.1 Minimum Performance Path requirements.  A building complying with Section 702 shall exceed the ICC IECC by 15%, & shall include a min. of 2 practices from Sec. 704,  OR meet 701.1.2  OR 701.1.3.
     701.1.2 Minimum Prescriptive Path requirements.  A building complying with Sec. 703 shall obtain a minimum of 30 points from Sec. 703, & shall include a min.  of 2 practices from Sec. 704.
     701.1.3 Alternative Bronze Level compliance.  Any ENERGY STAR Qualified Home achieves the Bronze Level for Chapter 7.		Performance Path
OR
Prescriptive Path
OR
Alternative Bronze
 Level Compliance		Performance Path								0																														1

						P		F		701.1.3  Alternative Bronze Level compliance.  Any ENERGY STAR 2.0 Qualified Home or equivalent achieves the Bronze Level for Chapter 7.

If 30 points claimed for practice 701.1.3, this chapter and this project cannot achieve a level higher than Bronze.

If points claimed for this practice, skip the following sections:
     * 701.3 - Adopting Entity review
     * 701.4 - Mandatory Practices
     * 702 - Performance Path
     * 703 - Prescriptive Path

Points can be claimed in Section 704 that count toward additional points needed for the project to reach the bronze level.		30		0				0				0																												0

						P		F																		

						P																						FALSE		FALSE		TRUE		FALSE		FALSE

										701.2  Emerald Level points.  The Performance Path shall be used to achieve the Emerald Level.												0				

						P		R		701.3  Adopting Entity review. A review by third party shall be conducted to verify design and compliance with Chapter 7 points.  		Mandatory		Met								0																												0		1

						P		R																		

						P		RF		701.4  Mandatory practices.																

						P		R		701.4.1 HVAC systems.																

						P		R		701.4.1.1  Space heating and cooling system is sized according to heating and cooling loads calculated using ACCA Manual J, or equivalent. Equipment is selected using ACCA Manual S or equivalent.		Mandatory		Met								0																														1

						P		R		701.4.1.2 Where installed as a primary heat source in the building, radiant or hydronic space heating system is designed using industry-approved guidelines and standards (e.g., ACCA Manual J, AHRI I=B=R, ACCA 5 QI-2010, or an accredited design professional’s and manufacturer’s recommendations). 		Mandatory		Met								0																														1

						P		R		701.4.2 Duct systems.																

						P		R		701.4.2.1  Ducts are air sealed. All duct sealing materials are in conformance with UL 181A or UL 181B specifications and are installed in accordance with manufacturer’s instructions.		Mandatory		No duct system installed								0																														1

						P		R		701.4.2.2  Building cavities are not used as supply ducts		Mandatory		No Duct System								0																														1

						P		RF		701.4.2.3  Duct system is sized and designed in accordance with ACCA Manual D or equivalent		Mandatory		No Duct System								0																														1

						P		RF		701.4.3 Insulation and air sealing.																

						P		R		701.4.3.1 Building Thermal Envelope. The building thermal envelope is durably sealed to limit infiltration. See details in chapter sheet.		Mandatory		Met								0																														1

						P		R		701.4.3.2 Air sealing and insulation. Grade 3 insulation installation is not permitted.		Mandatory																																								1

						P		RF		701.4.3.2 Air sealing and insulation. The compliance of the building envelope air tightness and insulation installation is demonstrated in accordance with Section 701.4.3.2(1) or 701.4.3.2(2).																

						P		F		701.4.3.2(1) Testing option. Building envelope tightness and insulation installation is considered acceptable when air leakage is less than seven air changes per hour (ACH) when tested with a blower door at a pressure of 33.5 psf (50 Pa).		Mandatory		Met								0																												0		1		0

						P		F																		

						P		F						0.1 ACH50												

						P		R		701.4.3.2(2) Visual inspection option. Building envelope tightness and insulation installation are considered acceptable when the components listed below applicable to the method of construction, are field verified.  See details in chapter 7.				0								0				

						P		R		701.4.3.3  Fenestration air leakage. Windows, skylights and sliding glass doors have an air infiltration rate of no more than 0.3 cfm per square foot (1.5 L/s/m2), and swinging doors no more than 0.5 cfm per square foot (2.6 L/s/m2).		Mandatory		Met								0																														0		1

						P		RF		701.4.3.4  Recessed lighting. Recessed luminaires installed in the building thermal envelope are sealed to limit air leakage between conditioned and unconditioned spaces. All recessed luminaires are IC-rated and labeled as meeting ASTM E283 when tested at 1.57 psf (75 Pa) pressure differential with no more than 2.0 cfm (0.944 L/s) of air movement from the conditioned space to the ceiling cavity. All recessed luminaires are sealed with a gasket or caulk between the housing and the interior of the wall or ceiling covering. 		Mandatory		No Recessed Fixtures								0																														0		1

						P		F		701.4.4  High-efficacy lighting. A minimum of 50% of the total hard-wired lighting fixtures, or the bulbs in those fixtures, qualify as high efficacy or equivalent.		Mandatory		Met								0																																0

						P		R		701.4.5  Boiler supply piping. Boiler supply piping in unconditioned space is insulated.		Mandatory		N/A								0																														0		1

										702 PERFORMANCE PATH  
(NOTE 1: A building complying with Section 702 shall exceed the baseline minimum performance required by the ICC IECC by at least 15 percent, and shall include a minimum of two practices from Section 704; NOTE 2:   Items listed as “mandatory” in Section 701.4 apply to both the Performance and Prescriptive Paths; and NOTE 3: The Performance Path shall be used to achieve the Emerald Level.)																

										702.1  Points from Section 702 (Performance Path) shall not be combined with points from Section 703 (Prescriptive Path).																																														

						P		RF		702.2.1 ICC IECC analysis. Energy efficiency features are implemented to achieve energy cost performance that meets the ICC IECC.		Mandatory		Met								0				

						P		F		702.2.2  A documented analysis shows performance in excess of 2009 IECC by at least one of the following:																

						P		F		702.2.2(1) 15%		30		0		0						0																												0				0

						P		F		702.2.2(2) 30%		60		0																																								0

						P		F		702.2.2(3) 40%		80		0												

						P		F		702.2.2(4) 50%		100		100												

										703 PRESCRIPTIVE PATH 
(NOTE: Requires a minimum of 30 points from Section 703, and a minimum of two practices from Section 704, and NOTE: Items listed as “mandatory” in Section 701.4 apply to both the Performance and Prescriptive Paths.)																

								R		703.1 Building envelope																

								R		703.1.1 UA improvement. The total building thermal envelope UA is less than or equal to the total UA resulting from the U-factors provided in Table 703.1.1(a). Where insulation is used to achieve the UA improvement, the insulation installation is in accordance with Grade 1 requirements as graded by a third-party. Total UA is documented using a RESCheck or equivalent report to verify the baseline and the UA improvement.																

								R		5 to <10%		per Table 703.1.1b		0								0																												0

								R		10% to <15%				0												

								R		15% to <20%				0												

								R		20% or greater				0												

								R		703.1.2 The insulation installation is graded by a third party and in accordance with Sections 703.1.2.1, 703.1.2.2, and/or 703.1.2.3, as applicable.  Grade 2 is permitted only for Bronze.  Points are not available if points awarded in 703.1.1.																

								R		Grade 1		7		0								0																												0

								R		Grade 2		4		0												

								R		703.1.3 Mass walls. More than 75% of the above-grade exterior opaque wall area of the building is mass walls.																

								R		≥3 inch to <6 inch		0		0								0																										0		0

								R		> 6 inch		0 points		0												

								R		703.1.4 A radiant barrier with an emittance of 0.05 or less is used in the attic.		0		0								0																										0

								F		703.1.5 Building envelope leakage. The maximum building envelope leakage rate is in accordance with Table 703.1.5. (Also see Section 902.2.1)																

								F		Max Envelope Leakage Rate (ACH50) = 5		6		0				0		Enter ACH50 value for points in 703.1.5		0				

								F		Max Envelope Leakage Rate (ACH50) = 4		10		0																																										0		0

								F		Max Envelope Leakage Rate (ACH50) = 3		13		0												

								F		Max Envelope Leakage Rate (ACH50) = 2		15		0												

								F		Max Envelope Leakage Rate (ACH50) = 1		17		0												

								R		703.1.6 Fenestration																

								R		703.1.6.1 NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) on an area-weighted average basis are in accordance with Table 703.1.6.1.		Mandatory		N/A								0																														0

								R																		

								R		703.1.6.2 The NFRC-certified (or equivalent) U-factor and SHGC of windows, exterior doors, skylights, and tubular daylighting devices (TDDs) are in accordance with Table 703.1.6.2(a), (b), or (c).																

								R																		

								R		Table 703.1.6.2(a): Enhanced Fenestration Specifications		5		0								0				

								R		Table 703.1.6.2(b): Enhanced Fenestration Specifications		8		0												

								R		Table 703.1.6.2(c ): Enhanced Fenestration Specifications		9		0												

								R																		

								R																		

								RF		703.2 HVAC equipment efficiency																

								RF		703.2.1  Combination space heating and water heating system (combo system) is installed using either a coil from the water heater connected to an air handler to provide heat for the building or dwelling unit, or a space heating boiler using an indirect-fired water heater.  Devices have a combined annual efficiency of 0.80.		4		0								0																										0

								RF		703.2.2 Furnace and/or boiler efficiency is in accordance with Tables 703.2.2(1), 703.2.2(2), 703.2.2(3), 703.2.2(4).		Points per 
Table 703.2.2(1) or (2), (3), (4)		0				0		Enter heating system type (multiple system enter least efficient):		0																																		0		0		0

								RF						0												

								RF						0						Enter AFUE:						

								RF																		

								RF																		

								RF		703.2.3 Heat pump heating efficiency is in accordance with Table 703.2.4. Refrigerant charge is verified for compliance with manufacturer's instructions.																

								RF		8.2 HSPF (11.5 EER)		5		0				0		Enter HSPF (mulitple systems enter least efficient)		0																																		0		0		0

								RF		9.0 HSPF (12.5 EER)		12		0												

								RF		9.5 HSPF		16		0												

								RF		10.0 HSPF		19		0												

								RF		703.2.4 Cooling efficiency is in accordance with Table 703.2.4.  Refrigerant charge is verified for compliance with manufacturer's instructions.																

								RF		≥ 14 SEER (11.5 EER)		0		0				0		Enter SEER (multiple systems enter least efficient):		0																																		0		0

								RF		≥ 15 SEER (12.5 EER)		1		0												

								RF		≥ 17 SEER (12.5 EER)		1		0												

								RF		≥ 19+ SEER (12.5 EER)		2		0												

								RF		≥ 19+ SEER		2		0												

								RF		703.2.5  Water source cooling and heating efficiency is ≥ 15 EER, ≥ 4.0 COP.		37		0				0		Enter EER (multiple systems enter least efficient):		0																																		0		0		0		0

								RF																		

								RF																		

								RF		703.2.6 Ground source heat pump is installed by a Certified Geothermal Service Contractor in accordance with Table 703.2.6.																

								RF		14.1 EER 3.3 COP		27		0				0		Enter EER (multiple systems enter least efficient):		0																																		0		0		0		0

								RF		15 EER 3.5 COP		31		0												

								RF		16.2 EER 3.6 COP		33		0												

								RF		24 EER 4.3 COP		42		0												

								RF		28 EER 4.8 COP		47		0												

								F		703.2.7  ENERGY STAR, or equivalent, ceiling fan(s) are installed.		1		0								0				

								F		703.2.8  Whole-building or whole-dwelling unit fan(s) with insulated louvers and a sealed enclosure is installed. Points not available in Zone 7 & 8.		3		0								0				ERROR:#N/A																														ERROR:#N/A

						P		F		703.2.9  In multi-unit buildings, an advanced electric and fossil fuel submetering system is installed to monitor electricity and fossil fuel consumption for each unit.		1		N/A								0																																		0

								RF		703.3  Duct Systems																

								RF		703.3.1  All space heating is provided by a system(s) that does not include air ducts. Points not available in zone 1.		6		0								0				ERROR:#N/A																						0								ERROR:#N/A		0		0

								RF		703.3.2  All space cooling is provided by a system(s) that does not include air ducts. Points not available in zones 5-8.		0		0								0				ERROR:#N/A																						0								0		ERROR:#N/A		0		0

								R		703.3.3  Ductwork is in accordance with all of the following:
              (1) Building cavities are not used as return ductwork.
              (2) Heating and cooling ducts and mechanical equipment are installed within the conditioned building space.
              (3) Ductwork is not installed in exterior walls.		4		0								0				ERROR:#N/A																														0		ERROR:#N/A		0

								RF		703.3.4  Duct Leakage. The entire central HVAC duct system, including air handlers and register boots, is tested by a third party for total leakage at a pressure differential of 0.1 inches w.g. (25 Pa) and maximum air leakage is equal to or less than 6 percent of the system design flow rate.																

								RF		Ductwork entirely outside the building's thermal envelope		3		0		0				Enter ductwork location:		0				

								RF		Ductwork entirely inside the building’s thermal envelope		1		0												

								RF		Ductwork inside and outside the building's thermal envelope		2		0						Enter leakage percentage:						

								RF																		

								RF																		

								F		703.4  Water heating system																

								F		703.4.1 Water heater Energy Factor (EF) is in accordance with the tables in 703.4.1.		Points per 
Table 703.4.1(1)(a) or (b)
 or
Table 703.4.1(2), (3), or (4)		0				0		Enter water heater type:		0				

								F						0												

								F						0						Enter Energy Factor(or thermal efficiency if > 75000 BTU/hr)						

								F																																																0

								F																		

								F		703.4.2 Desuperheater is installed by a qualified installer or is pre-installed in the factory.		8		0								0				ERROR:#N/A																						0								ERROR:#N/A

						P		F		703.4.3  Drain-water heat recovery system is installed in multi-family units.		2		N/A								0																										0								0

								F		703.4.4 Indirect-fired water heater storage tanks heated from boiler systems are installed.		1		0								0																										0								0

								F		703.4.5 Solar water heater.  SRCC (Solar Rating & Certification Corporation) OG 300 rated, or equivalent, solar domestic water heating system is installed. Solar Energy Factor (SEF) as defined by SRCC) is in accordance with Table 703.4.5.																

								F		≥SEF 1.3		12		0				0		ENTER SEF:		0																																		0

								F		≥SEF 1.51		15		0												

								F		≥SEF 1.81		18		0												

								F		≥SEF 2.31		22		0												

								F		≥SEF 3.01		25		0												

								F		703.5  Lighting and appliances																

								F		703.5.1  Hard-wired lighting is in accordance with one of the following:																

								F		703.5.1(1) A minimum of 75% of the total hard-wired luminaires qualify as ENERGY STAR or equivalent.		3		0				0		Enter percent of fixtures meeting this practice:		0				

								F		703.5.1(1) A minimum of 95% of the total hard-wired luminaires qualify as ENERGY STAR or equivalent.		4		0												

								F		703.5.1(2) A minimum of 80% of the exterior lighting wattage has a minimum efficiency of 40 lumens per watt or is solar-powered.		1		0								0				

								F		703.5.2  Recessed luminaires. The number of recessed luminaires that penetrate the thermal envelope are less than 1 per 400 square feet (37.16 m2) of total conditioned floor area and are in accordance with Section 701.4.3.4.		2		0				0		Enter number of penetrating recessed lights		0				

								F						0												

								F												Enter total conditioned square footage						

								F																		

								F						2184 s.f. total floor area												

								F		703.5.3  Appliances. ENERGY STAR or equivalent appliance(s) are installed.																

								F		Refrigerator		1		0								0				ERROR:#N/A																														ERROR:#N/A

								F		Dishwasher		1		0								0				

								F		Washing machine		4		0								0				

								F		703.5.4 Induction cooktop. Induction cooktop is installed.		1		0								0				

								F		703.6 Passive solar design																

								F		703.6.1 Sun-tempered design. Building orientation, sizing of glazing, and design of overhangs are ALL in accordance with Sections 703.6.1(1-9). Points not available in zone 1-3.		5		0								0																										0								0		0

								F		703.6.2  Window shading. Automated solar protection is installed to provide shading for windows.		1		0								0				

								F		703.6.3  Passive cooling design features are in accordance with at least 3 from (1)-(6) below, but no more than 4.																

								F		(1) Exterior shading is provided on east and west windows using one or a combination of the following: 
     (a) Vine-covered trellises with the vegetation separated a minimum of 1 foot (305 mm) from face of building
     (b) moveable awnings or louvers
     (c) covered porches
     (d) attached or detached conditioned/unconditioned enclosed space that provides full shade of east and west windows (e.g., detached garage, shed, or building)		1		0								0																										0								0		0

								F		(2) Overhangs are installed to provide shading on south-facing glazing in accordance with Section 703.6.1(7). 
Points not awarded if points are taken under Section 703.6.1		1		0																																		0

								F		(3) Windows and/or venting skylights are located to facilitate cross ventilation.		1		0																																		0

								F		(4) Solar reflective roof or radiant barrier is installed in climate zones 1, 2, or 3 and roof material achieves a 3-year aged criteria of 0.50.		1		0																																		0

								F		(5 )Internal exposed thermal mass is a minimum of three inches (76 mm) in thickness. Thermal mass consists of concrete, brick, and/or tile that are fully adhered to a masonry base or other masonry material and is in accordance with one or a combination of the following:
      (a) A minimum of 1 square foot (0.09 m2) of exposed thermal mass of floor per 3 square feet (2.8 m2) of gross finished floor area.
      (b) A minimum of 3 square feet (2.8 m2) of exposed thermal mass in interior walls or elements per square foot (0.09 m2) of gross finished floor area.		1		0																																		0

								F		(6) Roofing material is installed with a minimum 0.75 inch (19 mm) continuous air space offset from the roof deck from eave to ridge.		1		0																																		0

								F		703.6.4 Passive solar heating design. In addition to the sun-tempered design features in Section 703.6.1, ALL of Sections 703.6.4 (1-3) are implemented.
703.6.4(1) Additional glazing, no greater than 12 percent, is permitted on the south wall.  This additional glazing is in accordance with the requirements of Section 703.6.1.
703.6.4(2) Additional thermal mass for any room with south-facing glazing of more than 7 percent of the finished floor area is provided in accordance with the following:
a.  Thermal mass is solid and a minimum of 3 inches (76 mm) in thickness. Where two thermal mass materials are layered together (e.g., ceramic tile on concrete base) to achieve the appropriate thickness, they are fully adhered to (touching) each other.
b. Thermal mass directly exposed to sunlight is provided in accordance with the following minimum ratios:
i.  Above latitude 35 degrees:  5 square feet (0.465 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.
ii. Latitude 30 degrees to 35 degrees:  5.5 square feet (0.51 m2) of thermal mass for every 1 square foot (0.0929 m2) of  south-facing glazing.
iii. Latitude 25 degrees to 30 degrees:  6 square feet (0.557 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.
c. Thermal mass not directly exposed to sunlight is permitted to be used to achieve thermal mass requirements of Section 703.6.4 (2) based on a ratio of 40 square feet (3.72 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.
703.6.4(3) In addition to return air or transfer grilles/ducts required by Section 703.6.1(9), provisions for forced airflow to adjoining areas are implemented as needed.		0		0								0																										0								0

						P		F								0																																0						0

										704 ADDITIONAL PRACTICES																

								F		704.2 Lighting																

						P		F		704.2.1 Occupancy sensors. Occupancy sensors are installed on indoor lights, and photo or motion sensors are installed on outdoor lights to control lighting.																

						P		F		25% of lighting		1		0								0				

						P		F		50% of lighting		2		2												

								RF		704.2.2 TDDs and skylights. Tubular daylighting device (TDD) or a skylight with sealed, insulated, low-E glass is installed in rooms without windows.		2		0								0																										0

						P		F		704.2.3 Occupancy sensors are installed on indoor lights, and photo or motion sensors are installed on outdoor lights to control lighting. 		1		1								0				

								RF		704.3  Return ducts and transfer grilles. Return ducts or transfer grilles are installed in every room with a door.  Return ducts or transfer grilles are not required for bathrooms, kitchens, closets, pantries, and laundry rooms.		5		0								0																										0

								RF		704.4 HVAC design and installation																

						P		RF		704.4.1  HVAC contractor and service technician are certified by a nationally or regionally recognized program (e.g., North American Technician Excellence, Inc. (NATE), Air Conditioning Contractors of Americas Quality Assured Program (ACCA/QA), Building Performance Institute (BPI), Radiant Panel Association, or manufacturers’ training program).		1		1								0																										0

						P		F		704.4.2 Performance of the heating and/or cooling system is verified by the HVAC contractor in accordance with all of the following:  
(1) Start-up procedure is performed in accordance with the manufacturer’s instructions.
(2) Refrigerant charge is verified by super-heat and/or sub-cooling method.
(3) Burner is set to fire at input level listed on nameplate. 
(4) Air handler setting/fan speed is set in accordance with manufacturer’s instructions
(5) Total airflow is within 10 percent of design flow
(6) Total external system static does not exceed equipment capability at rated airflow
		3		3								0																										0								0

						P		F		704.4.3 Manufacturer’s label or printed specifications for sealed air handler (except furnaces) indicates the leakage is less than or equal to 2 percent of design airflow at a pressure of 1-inch of water (250 Pa). Air handlers are tested with inlets, outlets, and condensate drain ports sealed, and filter box in place.		4		4								0																										0								0

								RF		704.5 Installation and performance verification						Must show OK at Rough for points																																		0

						P		RF		704.5.1 Third-party on-site inspection is conducted to verify compliance with all of the following, as applicable.  Minimum of two inspections are performed.  One inspection after insulation is installed and prior to covering, and another inspection upon completion of the building. Where multiple buildings or dwelling units of the same model are built by the same builder, a representative sample inspection of a minimum of 15 percent of the buildings or dwelling units is permitted. 
     (1) Ducts are installed in accordance with the ICC IRC or IMC and ducts are sealed.
     (2) Building envelope air sealing is installed.
     (3) Insulation is installed in accordance with Section 703.1.2.
     (4) Windows, skylights, and doors are flashed, caulked, and sealed in accordance with manufacturer's instructions and in accordance with Section 701.4.3.		5		5																																										0		0

						P		RF														0				

								F		704.5.2  Testing. Testing above mandatory requirements is conducted to verify performance.  																

						P		F		704.5.2.1 Building envelope leakage testing.																																								0						0

						P		F		(1) A blower door test and a visual inspection are performed as described in 701.4.3.2.		5		5								0				

						P		F						1 expected ACH50 result												

						P		F																		

						P		F																		

						P		F		(2) Third-party verification is completed.		5		5																																				0

						P		F														0				

						P		F		704.5.2.2 HVAC airflow testing. Balanced HVAC airflows are demonstrated by flow hood or other acceptable flow measurement tool by a third party. Test results are in accordance with both of the following:
     (1) Measured flow at each supply and return register is within 25% of design flow.
     (2) Total airflow is within 10% of design flow.		8		8																																				0

						P		F																		

						P		F														0				

						P		F		704.5.3 Insulating hot water pipes. Insulation with a minimum thermal resistance (R-value) of at least R-3 is applied to the following, as applicable:
     (a) piping larger than 3/4-inch outside diameter   
     (b) piping serving more than one dwelling unit 
     (c) piping branches serving kitchen sinks 
     (d) piping located outside the conditioned space 
     (e) piping from the water heater to a distribution manifold 
     (f) piping located under a floor slab 
     (g) buried piping 
     (h) piping in recirculation systems other than demand recirculation systems
     (i) all other piping except the piping that meets the length requirements of Table 704.5.3		1		1								0																										0

						P		F		A minimum of two practices are required from Section 704.    This requiremnet						 has not been met.																																						1

										705 INNOVATIVE PRACTICES																

						P		F		705.1 Energy consumption control. A whole-building or whole-dwelling unit device is installed that controls or monitors energy consumption.		MAX = 7		7								0				

						P		F		705.1(1) programmable communicating thermostat		1		1												

						P		F		705.1(2) energy monitoring device		2		2												

						P		F		705.1(3) energy management control system		4		4												

								F		705.2 Renewable energy service plan is provided as follows:																

						P		F		705.2(1) Builder uses renewable energy service plan for interim electric service.  The builder’s local administrative office has renewable energy service.		1		1								0																										0

						P		F		705.2(2) The buyer of the building selects a renewable energy service plan provided by the utility																

						P		F		<50% of dwelling's projected electricity & gas use is provided by renewable energy		1		0								0				

						P		F		50% or more of dwelling's projected electricity & gas use provided by renewable energy		5		5												

						P		F		705.3 Smart Appliances and Systems. Smart appliances and systems are installed as follows.		3-5 appliances = 1pt

6+ appliances = 2pts		2				0				0				

						P		F		Refrigerator				installed												

						P		F		Freezer				0												

						P		F		Dishwasher				installed												

						P		F		Clothes Dryer				installed												

						P		F		Clothes Washer				installed												

						P		F		Room Air Conditioner				0												

						P		F		HVAC Systems				installed												

						P		F		Service Hot Water Heating Systems				installed												

								F		705.4 Pumps																

						P		F		705.4.1 Pool, spa, and water features equipped with filtration pumps as follows.																

						P		F		705.4.1(1) Two-speed pump(s) is installed.		1		1								0				

						P		F		705.4.1(2) Electronically controlled variable-speed pump(s) is installed (efficiency of 90 percent or greater).		3		3												

						P		F		705.4.2 Sump pump(s) with electrically commutated motors (ECMs) or permanent split capacitor (PSC) motors installed (efficiency of 90% or greater).		1		1								0																										0

						P		F		705.5  Additional renewable energy options.  Renewable energy system(s) is installed on the property (e.g., solar photovoltaic panels, building integrated photovoltaic system, wind energy system, on-site micro-hydro power system, active solar space heating system, solar thermal hydronic heating system, photovoltaic hybrid heating system). 		1 point 
per 100 watts 
per 2000 SF		40				0		Enter watts of Renewable Energy		0				

						P		F						8000 watts												

						P		F												Enter total floor area ft2						

						P		F						2184 s.f. floor area												

						P		F																		

						P		F		705.6  Structured parking garages are designed to require no mechanical ventilation for fresh air requirements.  Points not available for Single family.		2		2								0																																		0

						P		RF		Chapter 7 Totals				204		0		0		no threshold achieved yet		Minimum points for Bronze = 30				

										800 WATER EFFICIENCY																

										801 INDOOR AND OUTDOOR WATER USE																

										801.1 Indoor hot water usage.																

						P		R		801.1  Indoor hot water supply system is in accordance with one of the practices listed in items (1) through (5). The maximum length from the source of hot water to the termination of the fixture supply is determined in accordance with Tables 801.1(1) or 801.1(2), or 50 feet, whichever is less.
- Where more than one water heater is used or where more than one type of hot water supply system, including multiple circulation loops, is used, points are awarded based on the system that qualifies for minimum number of points.
- Systems with circulation loops are eligible for points only if pumps are demand controlled. Circulation systems with timers or aquastats and constant-on circulation systems are not eligible to receive points.
-The points are awarded only if the pipes are insulated in accordance with Section 704.5.3.																

								R		(1) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 128 ounces (1 gallon or 3.78 liters).		11		0								0																										0								0

								R		(2) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 64 ounces (0.5 gallon or 1.89 liters).		17		0												

								R		(3) The maximum volume from the water heater to the termination of the fixture supply at furthest fixture is 32 ounces (0.25 gallon or 0.945 liters).		29		0												

								R		(4) A demand controlled hot water priming pump is installed on the main supply pipe of the circulation loop and the maximum volume from this supply pipe to the furthest fixture is 24 ounces (0.19 gallons or 0.71 liters).		35		0												

						P		R		(4)(a) 801.1(4) is met AND the volume in the circulation loop (supply) from the water heater or boiler to the branch for the furthest fixture is no more than 128 ounces (1 gallon or 3.78 liters).		39		39												

								R		801.1.1(5) A central hot water recirculation system is implemented in multi-unit buildings in which the hot water line distance from the recirculating loop to the engineered parallel piping system (i.e., manifold system) is less than 30 feet (9144 mm) and the parallel piping to the fixture fittings contains a maximum of 64 ounces (1.89 liters) (115.50 cubic inches) (0.50 gallons).		9		0								0																										0

								RF		801.1.1(6) Tankless water heater(s) with at least 0.5 gallon (1.89 liters) of storage are installed or a tankless water heater that ramps up to at least 110F within 5 seconds is installed. The storage may be internal or external to the tankless water heater.		4		0								0																										0

						P		F		801.2 ENERGY STAR or equivalent water conserving appliances are installed. 																

						P		F		801.2(1) dishwashers (multiples all must comply)		2		2								0				

								F		801.2(2)(a) washing machine with a water factor of >6.0		13		0								0				

						P		F		801.2(2)(b) washing machine with a water factor of ≤6.0		24		24												

								F		801.3 Showerheads are in accordance with the following:																

						P		F		801.3(1) The total maximum combined flow rate of all showerheads controlled by a single valve at any point in time in a shower compartment is 1.6 to less than 2.5 gpm. Maximum of two valves are installed per shower compartment. The flow rate is tested at 80 psi (552 kPa) in accordance with ASME A112.18.1. Showerheads are served by an automatic compensating valve that complies with ASSE 1016 or ASME A112.18.1 and specifically designed to provide thermal shock and scald protection at the flow rate of the showerhead.																

								F		1 fixture per unit		4		0								0				

						P		F		2 fixtures per unit		5		5												

								F		3 fixtures per unit		6		0												

								F		4+ fixtures per unit		7		0												

						P		F		801.3(2) All shower compartments in the dwelling units and common areas meet the requirements of 801.3(1).																

								F		2.0 to <2.5 gpm		11		0								0																																		0

						P		F		1.6 to <2.0 gpm		14		14												

								F		801.3(3) Any control that can shut off water flow without affecting temperature is installed.																

								F		1 shutoff		1		0								0				

								F		2 shutoffs		2		0												

								F		3 shutoffs		3		0												

								F		801.4  Faucets.																

						P		F		801.4.1 Water-efficient lavatory faucets with 1.5 gpm (5.68 L/m) or less maximum flow rate when tested at 60 psi (414 kPa) in accordance with ASME A112.18.1 are installed:																

						P		F		801.4.1(1)  ALL lavatory faucets per bathroom comply.																

								F		1 bath per unit		1		0								0				

								F		2 baths per unit		2		0												

						P		F		3+ baths per unit		3		3												

								F		801.4.1(2) ALL lavatory faucets per dwelling unit comply.		6		0								0																																		0

								F		801.4.2 Self-closing valve, motion sensor, metering, or pedal-activated faucet is installed to enable intermittent on/off operation.																

								F		1 fixture per unit		1		0								0				

								F		2 fixtures per unit		2		0												

								F		3+ fixtures per unit		3		0												

								F		801.5 Water closets and urinals are in accordance with the following:																

						P		F		801.5(1) Gold and emerald levels: All water closets and urinals are in accordance with Section 801.5.		Required for 
Gold or Emerald Level		Met								0																																		0

						P		F		801.5(2) A water closet is installed with an effective flush volume of 1.28 gallons (4.85 L) or less when tested in accordance with ASME A112.19.2/CSA B45.1 (all water closets) or when tested in accordance with ASME A112.19.14 (all dual flush water closets), and is in accordance with EPA WaterSense Tank-Type High-Efficiency Toilet.  Points awarded for either 801.5(2) or 801.5(3) not both.																

								F		1 fixture per unit		2		0								0				

								F		2 fixtures per unit		4		0												

						P		F		3+ fixtures per unit		6		6												

						P		F		801.5(3) All water closets are in accordance with Section 801.5(2). Points awarded for either 801.5(2) or 801.5(3) not both.		11		All fixtures comply								0				

						P		F		801.5(4)(a) Dual flush (or other) water closets are used that have a flush volume of 1.2 gallons or less and comply with 801.5(2); and all other water closets comply with 801.5(2).  Points awarded for either 801.5(2) or 801.5(3) not both.																

								F		1 fixture		1		0								0				

								F		2 fixtures		2		0												

						P		F		3+ fixtures		3		3												

								F		801.5(4)(b) One or more urinals are installed with a flush volume of 0.5 gallons (1.9L) or less when tested in accordance with ASME A112.19.2 and all other water closets comply with 801.6(2).		8		0								0				

								F		801.5(4)(c) One or more composting or waterless toilets and/or urinals are installed and all other water closets comply with 801.6(2).		6		0								0				

						P		F		801.6 Irrigation systems.																

								F		801.6.1  Multi-stream, multi-trajectory rotating nozzles are installed in lieu of spray nozzles for turf or landscaping.		6		0								0				

								F		801.6.2(1) Drip irrigation is installed for landscape beds.		4		0								0																																		0

								F		801.6.2(2) Subsurface drip is installed for turf grass areas.		4		0								0																																		0

						P		F		801.6.3 Landscape Plan & Implementation are executed by a certified WaterSense Professional or equivalent as approved by adopting entity.		5		5								0																																		0

								F		801.6.4 Drip Irrigation Zones Implemented show plant type by name and water use or need for each emitter.		10		0								0																																		0

						P		F		801.6.5 The irrigation system(s) is controlled by a smart controller.																

								F		(1) Evapotranspiration (ET) based irrigation controller with a rain sensor or soil moisture sensor.		8		0								0																																		0

						P		F		(2) No irrigation is installed and a landscape plan is developed in accordance with Section 503.5, as applicable.  Need Full plan and at least 5 points in 503.5 (1)-(4).		15		15								0																																		0		0

						P		F		801.7.1 Rainwater is used for irrigation in accordance with one of the following:																

								F		(1) Rainwater is diverted for landscape irrigation without impermeable water storage.		5		0								0				

						P		F		(2) Rainwater is diverted for landscape irrigation with impermeable water storage.																

								F		(a) 50-499 gallon storage capacity		5		0												

						P		F		(b) 500-2499 gallon storage capacity		10		10												

								F		(c) 2500+ gallon storage capacity		15		0												

								F		(d) All irrigation demands are met by rainwater capture		25		0												

								F		801.7.2 Rainwater is used for interior demand in the following way (system is designed by a professional certified by The American Rainwater Catchment Systems Association or equivalent).																

								F		1 fixture for partial domestic demand		5		0								0				

								F		2 fixtures for partial domestic demand		10		0												

								F		3+ fixtures for partial domestic demand		15		0												

								F		Rainwater provides for total domestic demand		25		0												

								F		801.8 Water filter is installed to reduce sediment and protect plumbing fixtures for the whole building or whole dwelling unit.		1		0								0				

										802 INNOVATIVE PRACTICES																

								F		802.1 Reclaimed, gray, or recycled water is used as permitted by applicable code.																

								F		1 water closet		5		0								0				

								F		2 water closets		10		0												

								F		3 water closets		15		0												

								F		4+ water closets		20		0												

								F		Irrigation system		10		0												

								F		802.2 One of following automatic shutoff water supply devices is installed. Where a fire sprinkler system is present, installer is to ensure the device will not interfere with the operation of the fire sprinkler system.																

								F		Excess water flow automatic shutoff		2		0								0																																		0

								F		Leak detention system with automatic shutoff		2		0												

								F		802.3 An Engineered Biological System or Intensive Bioremediation System is installed and the treated water is used on site. Design and implementation is approved by appropriate regional authority.		20		0								0				

								F		802.4 Where a humidifier is required, a recirculating humidifier is used in lieu of a traditional “flow through” type.		1		0								0				

								F		802.5 Advanced wastewater (aerobic) treatment system is installed and treated water is used on site.		20		0								0				

						P		RF		Chapter 8 Totals				126		0		0		no threshold achieved yet		Minimum points for Bronze = 25				

										900 INDOOR ENVIRONMENTAL QUALITY																

										901 POLLUTANT SOURCE CONTROL																

								RF		901.1 Space and water heating options.  																

								RF		901.1.1 Natural draft furnaces, boilers, or water heaters are not located in conditioned spaces, including conditioned crawlspaces unless located in a mechanical room that has an outdoor air source and is sealed and insulated to separate it from the conditioned space(s).
NOTE: Points are awarded only for buildings that use natural draft combustion space and/or water heating equipment.		5		0								0				

								RF																																																0

						P		RF		901.1.2 Air handling equipment or return ducts are not located in the garage, unless placed in isolated, air-sealed mechanical rooms with an outside air source.		5		5								0																										0

								RF		901.1.3 The following combustion space heating or water heating equipment is installed within conditioned space:																

								RF		(1)(a) All furnaces or all boilers are power vent		3		0								0																										0								0		0		0

								RF		(1)(b) All furnaces or all boilers are direct vent		5		0												

								RF		(2)(a) All water heaters are power vent		3		0								0																										0								0		0		0		0

								RF		(2)(b) All water heaters are direct vent		5		0												

						P		F		901.1.4 Gas-fired fireplaces and direct heating equipment is listed and is installed in accordance with the NFPA National Fuel Gas Code or ICC International Fuel Gas Code or the applicable local gas appliance installation code. Gas-fired fireplaces and direct heating equipment are vented to the outdoors.		Mandatory, if applicable		No gas fireplace or heating equipment								0																																0

						P		F		901.1.5 Natural gas and propane fireplaces are direct vented, have permanently fixed glass fronts or gasketed doors, and comply with CSA ANSI Z21.88/CSA 2.33 or CSA ANSI Z21.50b/CSA 2.22b.																																												0

						P		F				7		0								0				

						P		F		901.1.6 Heat pump air handler is installed in conditioned or unconditioned space.																

								F		(1) Unconditioned space		2		0								0																										0								0

						P		F		(2) Conditioned space		5		5												

								F		901.2  Solid fuel-burning appliances.																

						P		F		901.2.1 Solid fuel-burning fireplaces, inserts, stoves and heaters are code compliant and are in accordance with the following requirements:																

						P		F		901.2.1(1) Site-built masonry wood-burning fireplaces are equipped with outside combustion air and a means of sealing the flue and the combustion air outlets to minimize interior air (heat) loss when not in operation.		Mandatory
4 points if applicable		No site built wood burning								0																																1		0

						P		F						0												

						P		F		901.2.1(2) Factory-built, wood-burning fireplaces are in accordance with the certification requirements of UL 127 and are EPA certified.		Mandatory
6 points if applicable		No factory-built wood-burning fireplace								0																																1		0

						P		F						0												

						P		F		901.2.1(3) Wood stove and fireplace inserts, as defined in UL 1482 Section 3.8, are in accordance with the certification requirements of UL 1482 and are in accordance with the emission requirements of the EPA Certification and the State of Washington WAC 173-433-100(3).		Mandatory
6 points if applicable		No wood stove or fireplace inserts								0																																1		0

						P		F						0												

						P		F		901.2.1(4) Pellet (biomass) stoves and furnaces are in accordance with the requirements of ASTM E1509 or are EPA certified.		Mandatory
6 points if applicable		No pellet stove or furnace								0																																1		0

						P		F						0												

						P		F		901.2.1(5) Masonry heaters are in accordance with the definitions in ASTM E1602 and ICC IBC, Section 2112.1.		Mandatory
6 points if applicable		No masonry heater								0																																1		0

						P		F						0												

						P		F		901.2.2 Fireplaces, wood stoves, pellet stoves, or masonry heaters are not installed.		7		7								0																																		0

								F		901.3 Garages are in accordance with the following:																

						P		F		901.3(1)(a) Where installed in the common wall between the attached garage and conditioned space, the door is tightly sealed and gasketed.		Mandatory        
2 points if applicable		No attached garage								0																																1		0

						P		F						0				0								

						P		F		901.3(1)(b) A continuous air barrier is provided between walls and ceilings separating the garage space from the conditioned living spaces.		Mandatory        
2 points if applicable		No attached garage								0																																1		0

						P		F						0		0		0								

								F		901.3(1)(c) For one- and two-family dwelling units, a 100 cfm (47 L/s) or greater ducted, or 70 cfm (33 L/s) cfm or greater unducted wall exhaust fan is installed and vented to the outdoors, designed and installed for continuous operation, or has controls (e.g., motion detectors, pressure switches) that activate operation for a minimum of 1 hour when either human passage door or roll-up automatic doors are operated.		8		0								0				

						P		F		901.3(2) A carport is installed, the garage is detached from the building, or no garage is installed.		10		10								0				

						P		R		901.4(1) Structural plywood used for floor, wall, and/or roof sheathing is compliant with DOC PS 1 and/or DOC PS 2. OSB used for floor, wall, and/or roof sheathing is compliant with DOC PS 2. The panels are made with moisture resistant adhesives. The trademark indicates these adhesives as follows: Exposure 1 or Exterior for plywood, and Exposure 1 for OSB.		Mandatory 		Met								0																														1

						P		F		901.4(2)-(6) Wood materials. A minimum of 85% of material within a product group (i.e., wood structural panels, countertops, composite trim/doors, custom woodwork, and/or component closet shelving) is manufactured in accordance with the following:		MAX=10		6				0								

						P		F		901.4(2) Particleboard and MDF (medium density fiberboard) is manufactured and labeled in accordance with CPA A208.1 and CPA A208.2, respectively.																

						P		F		countertops		2		2								0																																		0

								F		composite trim		2		0																																										0

								F		custom woodwork		2		0																																										0

								F		shelving		2		0																																										0

						P		F		901.4(3) Hardwood plywood in accordance w/ HPVA HP-1 & HUD Title 24, Part 3280.																

								F		countertops		2		0								0																																		0

								F		composite trim		2		0																																										0

						P		F		custom woodwork		2		2																																										0

						P		F		shelving		2		2																																										0

								F		901.4(4) Particleboard, MDF, or hardwood plywood is in accordance with CPA 4.																

								F		countertops		3		0								0																																		0

								F		composite trim		3		0																																										0

								F		custom woodwork		3		0																																										0

								F		shelving		3		0																																										0

								F		901.4(5) Composite wood or agrifiber panel products contain no added urea-formaldehyde or are in accordance with the CARB Composite Wood Air Toxic Contaminant Measure Standard.																

								F		countertops		4		0								0																																		0

								F		composite trim		4		0																																										0

								F		custom woodwork		4		0																																										0

								F		shelving		4		0																																										0

								F		901.4(6) Non-emitting products.																

								F		countertops		4		0								0																																		0

								F		composite trim		4		0																																										0

								F		custom woodwork		4		0																																										0

								F		shelving		4		0																																										0

						P		F		901.5 Cabinets. A minimum of 85 percent of installed cabinets are in accordance with one or any combination of the following.				composite wood												

								F		(1) All parts of the cabinet are made of solid wood or non-formaldehyde emitting materials such as metal or glass.		5		0								0				

						P		F		(2) The composite wood used in wood cabinets are in accordance with CARB Composite Wood Air Toxic Contaminant Measure Standard or equivalent as certified by a third-party program such as but not limited to, those in Appendix D.		3		5												

						P		F		901.6 Carpets. Carpets are in accordance with the following:																

						P		F		901.6(1) Wall-to-wall carpeting is not installed adjacent to water closets and bathing fixtures.		Mandatory		Met								0																																1

								F		901.6(2)(a) Carpet in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		6		0								0				

								F		901.6(2)(b) Carpet cushion in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		2		0												

						P		F		901.7 Hard-surface flooring. Minimum of 10% of the conditioned floor space has pre-finished hard-surface flooring installed & a minimum of 85% of all prefinished installed hard-surface flooring is in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1.		6		6								0				

						P		F		901.8 Wall coverings. Minimum of 10% of the interior wall surfaces are covered & a minimum of 85% of wall coverings are in accordance with the emission concentration limits of CDPH/EHLB Standard Method v1.1.		4		4								0				

						P		F		901.9 Architectural coatings. A minimum of 85% of the architectural coatings are in accordance with either Section 901.9.1 or Section 901.9.3, not both. A minimum of 85% of architectural colorants are in accordance with Section 901.9.2.																

						P		F		901.9.1 Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with one or more of the following:
     (1) Zero VOC as determined by EPA Method 24
     (2) GreenSeal GS-11 Standard for Paints and Coatings
     (3) CARB Suggested Control Measure for Architectural Coatings		5		5								0				

						P		F		901.9.2 Architectural coating colorant additive VOC content is in accordance with Table 901.9.2.		1		1								0																																		0

								F		901.9.3  Site-applied interior architectural coatings, which are inside the water proofing envelope, are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1.		8		0								0				

						P		F		901.10  Adhesives and sealants. Interior low-VOC adhesives and sealants located inside the water proofing envelope: A minimum of 85% of site-applied products used within the interior of the building are in accordance with one of the following, as applicable.																

								F		901.10(1) CDPH/EHLB Method V1.1		8		0								0				

						P		F		901.10(2) GreenSeal GS-36		5		5												

								F		901.10(3) SCAQMD Rule 1168		5		0												

						P		F		901.11 Insulation. Emissions of 85 percent of wall, ceiling, and floor insulation materials are in accordance with the emission levels of CDPH/EHLB Standard Method v1.1 except footnote b in Table 4.1 does not apply (i.e., allowable maximum formaldehyde concentration is 16.5 µg/m3 (13.5 ppb)).		4		4								0				

						P		F		901.12 Carbon monoxide (CO) alarms. Where not required by local codes, a carbon monoxide (CO) alarm is installed in a central location outside of each separate sleeping area in the immediate vicinity of the bedrooms.		3		3								0				

						P		F		901.13 Building entrance pollutants control. Pollutants are controlled at all main building entrances.																

								F		901.13(1) Exterior grilles or mats		1		0								0				

						P		F		901.13(2) Interior grilles or mats		1		1												

								F		901.14 Non-smoking areas. Environmental tobacco smoke is minimized by one or more of the following:																

								F		(1) All interior common areas of a multi-unit building are designated as non-smoking areas with posted signage.		1		0												

								F		(2) Exterior smoking areas of a multi-unit building are designated with posted signage and located a minimum of 25 feet from entries, outdoor air intakes, and operable windows.		1		0								0																																		0

										902 POLLUTANT CONTROL																

										902.0 Intent. Pollutants generated in the building are controlled.																

								F		902.1 Spot ventilation.																

						P		F		902.1.1  Spot ventilation is in accordance with the following:																

						P		F		902.1.1(1) All bathrooms are vented to the outdoors - rate = 50 cfm or 20 cfm if continuous operation		Mandatory		Met								0																																1

						P		F						0												

						P		F		902.1.1(2) Clothes dryers are vented to the outdoors		Mandatory		Met								0																																1

						P		F		902.1.1(3) Kitchen exhaust units ducted outdoors & rate of 100 cfm or 25 cfm if continuous operation		8		8								0				

						P		F		902.1.2 Bathroom or laundry exhaust fan is provided w/ an automatic timer or humidistat.																

								F		902.1.2(1) 1 automatic timer/humidistat devices installed		5		0								0				

								F		902.1.2(2) 2 automatic timer/humidistat devices installed		7		0												

						P		F		902.1.2(3) 3 automatic timer/humidistat devices installed		9		9												

								F		902.1.2(4) 4 or more automatic timer/humidistat devices installed		11		0												

						P		F		902.1.3 Kitchen range, bathroom, and laundry exhaust are verified to specification. Ventilation airflow at the point of exhaust is tested to a minimum of 100 cfm (47.2 L/s) intermittent or 25 cfm (11.8 L/s) continuous for kitchens, and 50 cfm (23.6 L/s) intermittent or 20 cfm (9.4 L/s) continuous for bathrooms and/or laundry.		8		8								0				

						P		F		902.1.4 Exhaust fans are ENERGY STAR, as applicable.		MAX = 12		12				0				0				

						P		F		902.1.4(1) ENERGY STAR fans		2 points per fan		3 fans		Enter # of ES fams										

						P		F		902.1.4(2) ENERGY STAR fans operating at 1 sone or less		3 points per fan		3 fans		Enter # of ES fans @ 1 sone										

										902.2 Building ventilation systems.																

						P		F		902.2.1 Whole building ventilation system is implemented per Appendix B.  		Mandatory where the maximum air infiltration rate is less than 5 ACH50.		heat-recovery ventilator												

								F		902.2.1(1) Exhaust or supply fan(s) ready for continuous operation and with appropriately labeled controls.		3		0								0																																0

								F		902.2.1(2) Balanced exhaust and supply fans with supply intakes located in accordance with the manufacturer's guidelines to not introduce polluted air back into the building.		6		0												

						P		F		902.2.1(3) Heat-recovery ventilator		7		7												

								F		902.2.1(4) Energy-recovery ventilator		8		0												

						P		F		902.2.2 Ventilation airflow is tested to achieve the design fan airflow at point of exhaust in accordance with section 902.2.1.		4		4								0				

						P		F		902.2.3 MERV filters 8 or greater are installed on central forced air systems and are accessible. Designer or installer is to verify that the HVAC equipment is able to accommodate the greater pressure drop of MERV 8 filters.		3		3								0				

						P		RF		902.3 Radon control measures per ICC IRC Appendix F.										Enter Radon Zone						

						P		RF		902.3(1) Buildings located in Zone 1 - radon mitgation system installed		Mandatory		Met - Zone 1 active system								0																																		0		0

						P		RF		902.3(1)(a) passive radon system is installed		7		0																																		0								0		0

						P		F		902.3(1)(b) active radon system is installed		10		10																																		0								0		0

								RF		902.3(2) Buildings located in Zone 2																

								RF		902.3(2)(a) passive or active radon system for zone 2		7		0								0																										0								0		0		0		0

						P		RF		902.4 One of the following HVAC system protection measures is performed. 																

								R		902.4(1) HVAC supply registers (boots), return grilles, and rough-ins are covered during construction activities to prevent dust and other pollutants from entering the system.		3		0								0																																				0

						P		F		902.4(2) Prior to owner occupancy, HVAC supply registers (boots), return grilles, and duct terminations are inspected and vacuumed. In addition, the coils are inspected and cleaned and the filter is replaced if necessary.		3		3								0				

						P		F		902.5 Central vacuum system vented to the outside.		3		3								???																										0

						P		R		902.6 Living space contaminants. The living space is sealed to prevent unwanted contaminants.The living space is sealed in accordance with Section 701.4.3.1 to prevent unwanted contaminants.		Mandatory		Met								0																														1

										903 MOISTURE MANAGEMENT: VAPOR, RAINWATER, PLUMBING, HVAC																

										903.1 Plumbing																

								RF		903.1.1 Cold water pipes in unconditioned spaces are insulated to a minimum of R-4 with pipe insulation or other covering that adequately prevents condensation.		2		0								0																										0

						P		RF		903.1.2 Plumbing is not installed in unconditioned spaces.		5		5								0																										0

								RF		903.2 Duct insulation. Ducts are in accordance with one of the following.																

								RF		903.2(1)  All HVAC ducts, plenums, and trunks are in conditioned space.		1		0								0																										0								0		0

						P		RF		903.2(2) All HVAC ducts, plenums, and trunks are in conditioned space. All HVAC ducts are insulated to a minimum of R4.		3		3												

								F		903.3 Relative humidity. In climate zones 1A, 2A, 3A, 4A, and 5A as defined by Figure 6(1), equipment is installed to maintain relative humidity (RH) at or below 60% using one of the following:																

								F		903.3(1) Additional dehumidification system(s)		0		0								0																																		0

								F		903.3(2) Central HVAC system equipped with additional controls to operate in dehumidification mode		0		0								0				

										904 INNOVATIVE PRACTICES																

						P		F		904.1   Humidity monitoring system. A humidity monitoring system is installed with a mobile base unit that displays a reading of temperature and relative humidity at the base unit with a minimum of two remote units. One remote unit is placed permanently inside the conditioned space in a central location, excluding attachment to exterior walls, and another remote unit is placed permanently outside of the conditioned space.		2		2								TED				

						P		F		904.2   Kitchen exhaust. Kitchen exhaust unit(s) that equal or exceeds 400 cfm (189 L/s), and make-up air is provided.
		2		2								0				

						p		RF		Chapter 9 Totals				152		0		0		no threshold achieved yet		Minimum points for Bronze = 25				

										1000 OPERATION, MAINTENANCE AND BUILDING OWNER EDUCATION																

										1001 BUILDING OWNERS’ MANUAL FOR ONE- AND TWO-FAMILY DWELLINGS																

						p		F		1001.1  A building owner's manual is provided that includes the following conditions, as available and applicable.   (Points awarded per two items.  Points awarded for both mandatory and non-mandatory items.)  NOT AVAILABLE FOR MULTI-UNIT BUILDINGS		1 point per 2 items
including (1)-(3)

MAX = 8		8				0								

						P		F		1001.1(1) A green building program certificate or completion document.		Mandatory		Met								0																																0		0

						P		F		1001.1(2) List of green building features (can include the national green building checklist).		Mandatory		Met								0																																0		0

						P		F		1001.1(3) Product manufacturer's manuals or product data sheet for installed major equipment, fixtures, and appliances.		Mandatory		Met								0																																0		0

						P		F		1001.1(4) Maintenance checklist.		0.5		Met								0				

						P		F		1001.1(5) Information on local recycling programs.		0.5		Met								0				

								F		1001.1(6) Information on available local utility programs that purchase a portion of energy from renewable energy providers.		0.5		Not Met								0				

						P		F		1001.1(7) Explanation of the benefits of using energy efficient lighting systems (e.g., compact fluorescent light bulbs, LED) in high usage areas.		0.5		Met								0				

						P		F		1001.1(8) A list of practices to conserve water and energy.		0.5		Met								0				

						P		F		1001.1(9) Local public transporation options.		0.5		Met								0				

						P		F		1001.1(10) A diagram showing the location of safety valves and controls for major building systems.		0.5		Met								0				

						P		F		1001.1(11) Where frost-protected shallow foundations are used, owner is informed of precautions.		0.5		Met								0				

						P		F		1001.1(12) List of local service providers that offer regularly scheduled service & maintenance contracts to assure proper performance of equipment & the structure		0.5		Met								0				

						P		F		1001.1(13) Photo record of framing with utilities installed.		0.5		Met								0				

						P		F		1001.1(14) List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.		0.5		Met								0				

						P		F		1001.1(15) Information on organic pest control, fertilizers, deicers, and cleaning products.		0.5		Met								0				

						P		F		1001.1(16) Information on native landscape materials and/or those that have low-water requirements.		0.5		Met								0				

						P		F		1001.1(17) Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.		0.5		Met								0				

								F		1001.1(18) Instructions for inspecting the building for termite infestation.		0.5		0								0				

						P		F		1001.1(19) Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.		0.5		Met								0				

						P		F		1001.1(20) A narrative detailing the importance of maintenance and operation in retaining the attributes of a green-built building.		0.5		Met								0				

						P		F		1001.1(21) Where storm water management measures are installed on the lot, information on the location, purpose, and upkeep of these measures.		0.5		Met								0				

								F		1002 TRAINING OF BUILDING OWNERS ON OPERATION AND MAINTENANCE FOR ONE- AND TWO-FAMILY DWELLINGS AND MULTI-UNIT BUILDINGS																

						P		F		1002.1  Building owners are familiarized with the role of occupants in achieving green goals. On-site training is provided to the responsible party(ies) regarding equipment operation and maintenance, control systems, and occupant actions that will improve the environmental performance of the building. These include:
        (1) HVAC filters
        (2) thermostat operation and programming
        (3) lighting controls
        (4) appliances operation
        (5) water heater settings and hot water use
        (6) fan controls
        (7) recycling practices		8		8								0				

								F		1003 CONSTRUCTION, OPERATION, AND MAINTENANCE MANUALS AND TRAINING FOR MULTI-UNIT BUILDINGS																

								F		1003.0 Intent.  Manuals are provided to the responsible parties (owner, management, tenant, and/or maintenance team) regarding the construction, operation, and maintenance of the building. Manuals are to include information regarding those aspects of the building's construction, maintenance, and operation that are within the area of responsibilities of the respective recipient. 
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.																

								F		1003.1 A building construction manual, including five or more of the following, is compiled and distributed in accordance with the intent of this practice. 
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.		1 point per 2 items
MAX = 4		0				0								

								F		1003.1(1) A narrative detailing the importance of constructing a green building, including a list of green building attributes included in the building.		Mandatory		NA								0																																0		0

								F		1003.1(2) A local green building program certificate as well as a copy of the National Green Building Standard™ and the individual measures achieved by the building.		Mandatory		NA								0																																0		0

								F		1003.1(3) Warranty, operation, and maintenance instructions for all equipment, fixtures, appliances, and finishes.		Mandatory		NA								0																																0		0

								F		1003.1(4) Record drawings of the building.		0.5		0								0																																		0

								F		1003.1(5) A record drawing of the site including stormwater management plans, utility lines, landscaping with common name & genus/species of plantings.		0.5		0								0																																		0

								F		1003.1(6) A diagram showing the location of safety valves and controls for major building systems.		0.5		0								0																																		0

								F		1003.1(7) A list of the type and wattage of light bulbs installed in light fixtures.		0.5		0								0																																		0

								F		1003.1(8) A photo record of framing with utilities installed. Photos are taken prior to installing insulation and clearly labeled.		0.5		0								0																																		0

								F		1003.2 Operations manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the operation manuals, five or more of the following options are included.
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.
		1 point per 2 items
including (1)-(3)		0				0								

								F		1003.2(1) A narrative detailing the importance of operating and living in a green building.		Mandatory		N/A								0																																0		0

								F		1003.2(2) A list of practices to conserve water and energy.		Mandatory		N/A								0																																0		0

								F		1003.2(3) Information on methods of maintaining the building's relative humidity in the range of 30% to 60%.		0.5		N/A								0																																		0

								F		1003.2(4) Information on opportunities to purchase renewable energy from local utilities or national green power providers and information on utility and tax incentives for the installation of on-site renewable energy systems.		0.5		0								0																																		0

								F		1003.2(5) Informtation on local and on-site recycling and hazardous waste disposal programs and, if applicable, building recycling and hazardous waste handling and disposal procedures.		0.5		0								0																																		0

								F		1003.2(6) Local public transportation options.		0.5		0								0																																		0

								F		1003.2(7) Explanation of the benefits of using compact fluorescent light bulbs, LEDs, or other high-efficiency lighting.		0.5		0								0																																		0

								F		1003.2(8) Information on native landscape materials and/or those that have low water requirements.		0.5		0								0																																		0

								F		1003.2(9) Information on radon mitigation, if applicableInformation on the radon mitigation system, where applicable.		0.5		0								0																																		0

								F		1003.2(10) A procedure for educating tenants in rental properties on the proper use, benefits, and maintenance of green building systems including a maintenance staff notification process for improperly functioning equipment.		0.5		0								0																																		0

								F		1003.3  Maintenance manuals are created and distributed to the responsible parties in accordance with 1003.0. Between all of the maintenance manuals, five or more of the following options are included.
NOT AVAILABLE FOR SINGLE-FAMILY DWELLINGS.		1 point per 2 items
including 1003.3(1)		0				0								

								F		1003.3(1) A narrative detailing the importance of maintaining a green building. This narrative is included in all responsible parties' manuals.		Mandatory		N/A								0																																0		0

								F		1003.3(2) A list of local service providers that offer regularly scheduled service and maintenance contracts to assure proper performance of equipment and the structure.		0.5		0								0				

								F		1003.3(3) User-friendly maintenance checklist including:
      (a) HVAC filters    
      (b) thermostat operation and programming
      (c) lighting controls
      (d) appliances and settings 
      (e) water heater settings
      (f) fan controls		0.5		0								0				

								F		1003.3(4) List of common hazardous materials often used around the building and instructions for proper handling and disposal of these materials.		0.5		0								0				

								F		1003.3(5) Information on organic pest control, fertilizers, deicers, and cleaning products.		0.5		0								0				

								F		1003.3(6)  Instructions for maintaining gutters and downspouts and importance of diverting water a minimum of 5 feet away from foundation.		0.5		0								0				

								F		1003.3(7) Instructions for inspecting the building for termite infestation.		0.5		0								0				

								F		1003.3(8) A procedure for rental tenant occupancy turnover that preserves the green features.		0.5		0								0				

								F		1003.3(9) An outline of a formal green building training program for maintenance staff.		0.5		0								0				

						P		RF		Chapter 10 Totals				16		0		0		no threshold achieved yet		Minimum points for Bronze = 8

						P		RF		BUILDING TOTAL				935		0		0

						P		RF				Total Points Verified				0

						P		F				Level Achived				Nothing				Minimum points for Bronze = 231		Report Status		This Report is NOT ReadyTo Submit																														0



						© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.
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Formulas

		age of report		74		days old



		Drop Downs - Start Here!																														CZ		1		2		3		4		5		6		7		8

		Single or Multi		Climate Zone		Foundation Types		HVAC Systems		Heating Fuel		Renewable Energy		Thermal Envelope Insulation		Attic Type		Solid Fuel Burning Applicance		Attached Garage		Recessed Lighting		Passive Solar		Mass Walls		Tankless Water Heater		Composting Toilet		Climate Zone		One		Two		Three		Four		Five		Six		Seven		Eight		Local Energy Code		Local Building Code

		Single-Family		1		Basement		Furnace		Gas		None		Fiberglass		None		Wood Burning Fireplace		Yes		Yes		Yes		Yes		Yes		Yes		Climate Type		Warm-Humid		Warm-Humid		Warm-Humid		Moist		Moist		Moist		Moist		Subarctic/Arctic		2003 IECC		2003 IRC

		Multi-Unit		2		Vented crawlspace		Boiler		Propane		Photovoltaic		Cellulose		Vented		Wood Stove		No		No		No		No		No		No						Dry		Moist		Dry		Dry		Dry		Dry				2006 IECC		2006 IRC

				3		Conditioned crawlspace		Heat Pump		Oil		Solar Hot Water		Rigid Foam		Sealed		Pellet Furnace																				Dry		Marine										2009 IECC		2009 IRC

				4		Slab on grade		Electric Resistance		Electricity		Solar Heating		Spray Foam		Other		Masonry Heater																				Marine												2012 IECC		2012 IRC

				5		Basement & vented crawlspace		Ground Source Heat Pump		Wood/Biomass		Wind		Fiberglass & Rigid Foam				Other														CZword		Five																Other		2003 IBC

				6		Basement & slab on grade		Other		Other		Other		Cellulose & Rigid Foam																																						2006 IBC

				7		Slab + crawlspace								SIP																		VCZword																				2009 IBC

				8		Other								Spray & Rigid Foam																for 703.1.1		Climate Zone		One		Two		Three		Four		Five		Six		Seven		Eight				2012 IBC

														Other																		0-5%		0		0		0		0		0		0		0		0				Other

																																5-10%		0		2		3		4		7		5		3		4				None

																																10-15%		0		6		8		8		11		12		9		10

																																15-20%		0		10		12		13		16		14		11		12

		Drop Downs - Chapter 5																														>20%		2		14		17		18		18		17		14		16

		503.2_3		503.4_3		503.5_3		505.1_3		505.3

		10% to 25%		<25%		0% or WaterSense		25% to <50%		7 to <14 units																						VCZmass		

		25% to 75%		25% to 75%		>0% - <20%		50% to 75%		14 to <21 units																				for 703.1.3		Climate Zone		One		Two		Three		Four		Five		Six		Seven		Eight

		>75%		>75%		20% - <40%		>75%		21 or more units																						3-6inches		5		5		5		5		4		3		0		0

		6		6		40% - 60%		6		0																						>6 inches		3		3		3		3		2		2		0		0

																																VCZradiant		

																														for 703.1.4				0		0		0		0		0		0		0		0

																																		1		3		3		1																								0												VCZ		0																				VCZ		0																				VCZ		0																				VCZ		0

																												0

																																VCZACH50																																												Gas Heaters						table lookup row =		7										Points				Oil Furnace						table lookup row =		4										Points				Gas Boiler						table lookup row =		6										Points				Oil Boiler						table lookup row =		4										Points		703.2.2 Points

																																		1		2		3		4		5		6		7		8				Points				703.1.6		U-value		SHGC		TDD U		TDD SHGC				Meets?		Points avail		Points				703.2.2		1		2		3		4		5		6		7		8		0				703.2.2		1		2		3		4		5		6		7		8		0				703.2.2		1		2		3		4		5		6		7		8		0				703.2.2		1		2		3		4		5		6		7		8		0		0

																														for 703.1.5		5		2		3		3		4		6		7		8		9				0				Mandatory		0.65		0.3		0.75		0.3				MET								90.00		0		5		6		7		9		9		10		10						85.00		0		5		6		7		9		9		10		10						85.00		0		9		16		18		17		16		16		16						85.00		0		5		6		7		9		9		10		10

		Chapter 5 - Landscape Formulas																														4		3		4		5		7		10		12		13		14								Table a		0.6		0.27		0.7		0.3				MET		5		5				92.00		0		5		8		9		11		11		12		12						90.00		0		5		8		9		11		11		12		12						90.00		1		10		17		19		18		17		17		17						90.00		0		5		8		9		11		11		12		12

		dd Landscape Types				503.5_3																								6		3		3		5		6		9		13		15		17		19								Table b		0.4		0.25		0.5		0.3				MET		9		9				94.00		0		5		8		10		13		13		13		14								0		0		0		0		0		0		0		0						94.00		1		10		18		19		19		17		17		17								0		0		0		0		0		0		0		0

		Full Landscape Plan				4																										2		4		6		8		11		15		18		20		23								Table c		0		5		0		5				MET		0		0				96.00		1		6		10		11		14		14		15		16																												96				10		18		20		19		18		18		18

		Front Only Landscape Plan																														1		4		5		8		12		17		19		22		24																												98.00		1		6		10		13		15		15		16		17																														0		0		0		0		0		0		0		0

		Rear Only Landscape Plan																																0		0		0		0		0		0		0		0																														0		0		0		0		0		0		0		0						water heater						table lookup row =		10										Points

																																																																																																		703.4.1		1		2		3		4		5		6		7		8		0

																																																																																																		gas		4		4		3		2		3		2		1		1

		Drop Downs - Chapter 6																																																																																																gas ef>.8		7		7		5		4		5		4		2		2

		601.1		601.2		601.6		602.1.1.1		602.1.3.1		602.1.4.1_2		602.1.4.2_2		602.1.6		602.1.7.1_2		602.1.8		602.1.9_1		602.1.9_5		602.1.10		602.1.11		602.1.14		602.1.15_3		602.2		602.1.2		602.4.1		603.1		603.2		604.1.1		604.1.2		605.3		606.1_3		606.3		608.1		609.1						610.1.2_1		610.1.2_2				611.1								VCZ		0																				gas >75		7		7		5		4		5		4		2		2

						2 story bldg		Met		Met		Met		Met		slight to moderate termite infestion probability		Met		Met		Met		System designed with air space		1 exterior door		Met		Met		Met		ENERGY STAR® cool roof		Rubberized coating		Met		200 - <400 sf		1%		25 - <50%		25 - <50%		2 types		1		1 material		1 product		1 type								4 measures				1% - <2%																														electric		2		2		2		1		1		1		1		1

						3 story bldg		Not Met		Not Met		Not Met		Not Met		moderate to heavy termite infestion probability		Not Met		Not Met		Not Met		Cladding material or a water-resistive barrier		2 exterior doors		Not Met		Not Met		Not Met		Vegetated roof system		Drainage mat		Not Met		400 - <600 sf		2%		50 - <75%		50 - <75%		3 types		2		2 materials		2 products		2 types								5 measures				2% - <3%								Heat pump heating						table lookup row =		6										Points				oil		1		1		1		1		1		1		1		1

		2000 sf or less				4+ story bldg		No Slabs		No habitable or usable space below grade		No crawlspace		No conditioned crawlspace		very heavy termite infestion probability		N/A		N/A						3+ exterior doors		No tile in wet areas		No regional history of ice dams		No horizontal ledgers		Both						600 - <800 sf		3%		75%+		75%+		4 types				3 materials		3+ products		3 types												3% - <4%								703.2.3		1		2		3		4		5		6		7		8		0				heatpump1.5		14		11		11		11		11		4		4		4

		2500 sf or less						NA				No below grade crawlspace walls																												800 - <1000 sf		4%						5+ types								4 types								0				4% - <5%								8.20		0		1		2		4		5		5		5		5						heatpump 2.0		19		16		16		15		15		6		6		6

																																								1000 - <1200 sf		5%														5+ types								0				5% - <6%								9.00		0		3		6		9		12		12		12		12						heatpump 2.2		20		17		17		17		16		6		6		6

																																								1200 - <1400 sf		6%																						0				6% - <7%								9.50		0		4		7		12		16		16		16		16								0		0		0		0		0		0		0		0

																																								1400 - <1600 sf		7%																						4				7% - <8%								10.00		1		4		9		15		19		19		19		19

																																								1600 - <1800 sf		8%																										8% - <9%										0		0		0		0		0		0		0		0

																																								1800 - <2000 sf		9%+																				Verfication Report						9% - <10%																														VCz		0

																																								2000 - <2200 sf																								0				10% or more																														703.4.2		1		2		3		4		5		6		7		8		Points

																																								2200 - <2400 sf																								0												VCZ		0																				Desuperheater		17		8		8		8		8		4		4		4		ERROR:#N/A

																																								2400+ sf																								0

																																																																0												Cooling Eff						table lookup row =		7										Points

																																																																												703.2.4		1		2		3		4		5		6		7		8		0				solarwater heater						table lookup row =		7										Points

		Formulas - Chapter 6																																																																										14.00		4		3		1		1		0		0		0		0						703.4.5		1		2		3		4		5		6		7		8		0

		601.1				601.6										602.1.6		602.1.7.1_2						602.1.9_5		602.1.10						602.1.15_3		602.2		602.1.2				603.1		603.2		604.1.1		604.1.2		605.3				606.3		608.1		609.1		610.1		610.1.1		610.1.2_1		610.1.2_2		610.1.2		611.1		611.2						15.00		7		5		2		1		1		0		0		0						SEF 1.3		15		10		11		12		12		10		7		4

		9				4										2		2						4		4						1		3		4				0		0		1		0		5				0		9		2		6		0		6		0		6		0		9						17.00		12		8		4		2		1		1		0		0						SEF 1.51		18		12		14		14		15		12		8		5

																																																																												19.00		16		11		6		3		2		1		0		0						SEF 1.81		21		14		16		17		18		14		10		6

		Dropdowns - Chapter 7																																																																										21.00		19		14		7		3		2		0		0		0						SEF 2.31		24		17		19		20		22		16		12		7

		701.1		701.3		701.4.1.1		701.4.1.2		701.4.2.1		701.4.2.2		701.4.2.3		701.4.3.1		701.4.3.2		701.4.3.2_2		701.4.3.3		701.4.3.4		701.4.4		701.4.5		702.2.1		702.2.2		703.1.1		703.1.2		703.1.6.1		704.2.1		705.2_2		705.3																																		0		0		0		0		0		0		0		0						SEF 3.01		27		19		21		23		25		18		13		8

		Alternative Bronze		Met		Met		Met		Met		Met		Met		Met		Testing Option				Met		Met		Met		Met		Met		>=15%				Grade 1		Met		25% of lighting		<50%		installed																																																								0		0		0		0		0		0		0		0

		Performance Path		Not Met		Not Met		Not Met		Not Met		Not Met		Not Met		Not Met		Visual Inspection Option				Not Met		Not Met		Not Met		Not Met		Not Performance		>=30%				Grade 2		Not Met		50% of lighting		≥50%																																		VCz		0

		Prescriptive Path						Not primary heat source		No duct system installed		No Duct System		No Duct System										No Recessed Fixtures				No Boiler				>=40%																														V Report610.1.2.2		0												703.2.6		1		2		3		4		5		6		7		8		Points

								N/A										Met														>=50%																																														14		18		22		30		37		37		37		37		0				lighting						table lookup row =		4										Points

																																																																																																		703.5.1		1		2		3		4		5		6		7		8		0

																																																																																																		75		5		4		3		3		3		2		2		1

																																702.2.2		703.1.1		703.1.2		704.2.1		705.2_2		703.5.2		704.5.2.1_1																																VCZ		0																				95%		9		6		5		4		4		3		2		1

																																100				0		2		5		0		5																																																								0		0		0		0		0		0		0		0

																																																																												Ground Source						table lookup row =		7										Points

		Conditional Dropdowns - Chapter 7																																																																										703.2.6		1		2		3		4		5		6		7		8		0				VCz		0

		703.1.1		703.1.3		703.1.5		703.1.6.2		703.2.2		703.2.2(1)		703.2.2(2)		703.2.2(3)		703.2.2(4)		703.2.3		703.2.4		703.2.6		703.3.4		703.4.1		703.4.1(1)(a)		703.4.1(1)(b)		703.4.1(2)		703.4.1(3)		703.4.1(4)		703.4.5		703.5.1																																		14.10		12		14		16		22		27		27		27		27						703.5.3		1		2		3		4		5		6		7		8		Points

		5% to <10%		≥3 inch to <6 inch		5 = Max Leakage Rate		Table 703.1.6.2(a)				Gas Heaters		Oil Furnace		Gas Boiler		Oil Boiler		8.2 HSPF		≥ 14 SEER (11.5 EER)		14.1 EER 3.3 COP		Entirely outside				Gas Table A		Gas Table B		Electric		Oil		Heat pump		≥SEF 1.3		75% as ENERGY STAR																																		15.00		14		16		19		25		31		31		31		31						Refrigerator		3		2		1		1		1		1		1		1		ERROR:#N/A

		10% to <15%		> 6 inch		4 = Max Leakage Rate		Table 703.1.6.2(b)				≥ 90% AFUE		≥ 85% AFUE		≥ 85% AFUE		≥ 85% AFUE		9.0 HSPF		≥ 15 SEER (12.5 EER)		15 EER 3.5 COP		Entirely inside				EF = 0.67 to <0.80		TE ≥0.86		EF ≥0.95		30 to <50 gallons		EF = 1.5 to <2.0		≥SEF 1.51		95% as ENERGY STAR																																		16.20		17		18		20		27		33		33		33		33

		15% to <20%				3 = Max Leakage Rate		Table 703.1.6.2(c)				≥ 92% AFUE		≥ 90% AFUE		≥ 90% AFUE		≥ 90% AFUE		9.5 HSPF		≥ 17 SEER (12.5 EER)		16.2 EER 3.6 COP		Inside & outside				EF ≥0.80						≥50 gallons		EF = 2.0 to <2.2		≥SEF 1.81																																				24.00		29		28		29		35		42		42		42		42

		20% or more				2 = Max Leakage Rate						≥ 94% AFUE				≥ 94% AFUE				10.0 HSPF		≥ 19+ SEER (12.5 EER)		24 EER 4.3 COP														EF ≥2.2		≥SEF 2.31																																				28.00		32		32		32		40		47		47		47		47						705.3 appliance count

						1 = Max Leakage Rate						≥ 96% AFUE				≥ 96% AFUE						≥ 21+ SEER		28 EER 4.8 COP																≥SEF 3.01																																						0		0		0		0		0		0		0		0						0

		0		0		0		0				≥ 98% AFUE																																																																																						0

		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																		VCz		0																				0

		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																		703.2.8		1		2		3		4		5		6		7		8		Points				0

		0				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																				5		5		5		3		3		3		0		0		ERROR:#N/A				0

		0				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																																								0

		0				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																		VCz		0																				0

		0				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																		703.3.1		1		2		3		4		5		6		7		8		Points				0

		0				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0																																				0		4		7		7		6		2		2		2		ERROR:#N/A				0

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Drop Downs - Chapter 8																																																																										VCz		0

		801.1.1		801.2_2		801.4_1		801.4_2		801.4_3		801.5.1_1		801.5.2		801.6_1		801.6_2		801.6_3a		801.8.1		801.8.2		802.1		802.2																																																703.3.2		1		2		3		4		5		6		7		8		Points

		128 oz max. volume		>6.0		1 fixture		2.0 to <2.5 gpm		1 shutoff		1 bath		1 fixture		Met - Project eligible for Gold or Emerald		1 fixture		1 fixture		Without impermeable water storage		1 fixture for partial domestic demand		1 water closet		Excess water flow automatic shutoff																																																		10		7		3		1		0		0		0		0		ERROR:#N/A

		64 oz max. volume		<=6.0		2 fixtures		1.6 to <2.0 gpm		2 shutoffs		2 baths		2 fixtures		Not met - Project eligible for Bronze or Silver only		2 fixtures		2 fixtures		50-499 gal. impermeable storage		2 fixtures for partial domestic demand		2 water closets		Leak detection system with automatic shutoff

		32 oz max. volume				3 fixtures				3 shutoffs		3+ baths		3+ fixtures				3+ fixtures		3+ fixtures		500-2499 gal. impermeable storage		3+ fixtures for partial domestic demand		3 water closets																																																		VCz		0

		24 oz max. volume, priming pump installed				4+ fixtures																2500+ gal. impermeable storage		Rainwater provides for total domestic demand		4+ water closets																																																		703.3.3		1		2		3		4		5		6		7		8		Points

		24 oz max supply to fixture & 128 oz max in circ. loop																				All irrigation demands met by rainwater capture				Irrigation system																																																				11		11		11		8		4		3		3		3		ERROR:#N/A



		Formulas - Chapter 8																																																																										ductwork						table lookup row =		5										Points

		801.1.1		801.2_2		801.4_1		801.4_2		801.4_3		801.5.1_1		801.5.2				801.6_2		801.6_3a		801.8.1		801.8.2		802.1		802.2																																																703.3.4		1		2		3		4		5		6		7		8		0

		39		24		5		14		0		3		0				11		3		10		0		0		2																																																outside		8		9		8		6		3		2		2		2

																																																																												inside		3		3		3		2		1		1		1		1

		1001.1_1		1001.1_2		1001.1_3		MET/NOT MET																																																																				both		5		6		5		4		1		1		1		1

		Met		Met		Met		Met																																																																						0		0		0		0		0		0		0		0

		Not Met		Not Met		Not Met		Not Met



		Drop Downs - Chapter 9

		901.1.1		901.1.3_1		901.1.3_2		901.1.4		901.1.6		901.2.1_1		901.2.1_2		901.2.1_3		901.2.1_4		901.2.1_5		901.3_1_a		901.3_1_b				901.4_1		901.4_2		901.4_3		901.4_4		901.4_5		901.4_6		901.5		901.6_1		901.10		901.13		902.1.1_1		902.1.1_2		902.1.2				902.1.4_1		902.1.4_2		902.2.1		902.3_1		902.3		902.4		902.6		903.1		903.2		903.3

		Met		Power vent		Power vent		Met		Unconditioned space		Met		Met		Met		Met		Met		Met		Met				Met		1 group		1 group		1 group		1 group		1 group		solid wood		Met		CDPH/EHLB Method V1.1		Exterior grilles		Met		Met		1 device				1 fan		1 fan		ready for continuous operation		Passive radon system		Met - Zone 1 passive system		Registers covered during construction		Met		Cold water pipes insulated in unconditioned spaces		Ducts in conditioned space		additional dehumidification system

		No natural draft		Direct vent		Direct vent		Not Met		Conditioned space		Not Met		Not Met		Not Met		Not Met		Not Met		Not Met		Not Met				Not Met		2 groups		2 groups		2 groups		2 groups		2 groups		metal, glass, or non-emitting		Not Met		GreenSeal GS-36		Interior grilles		Met plus window		Not Met		2 devices				2 fans		2 fans		balanced exhaust & supply fans with supply intakes		Active radon system		Met - Zone 1 active system		Registers vacuumed before occupancy		Not Met		Plumbing not installed in unconditioned spaces		Ducts insulated to at least R4 and in conditioned space		central HVAC system with dehumidification mode

								No gas fireplace or heating equipment				No site built wood burning		No factory-built wood-burning fireplace		No wood stove or fireplace inserts		No pellet stove or furnace		No masonry heater		No attached garage		No attached garage				N/A		3 groups		3 groups		3 groups		3+ groups		3+ groups		composite wood				SCAQMD Rule 1168				Not Met		No clothes dryer		3 devices				3 fans		3 fans		heat-recovery ventilator				Not Zone 1

																														4 groups		4 groups		4+ groups																		4+ devices				4 fans		4+ fans		energy-recovery ventilator

																														5+ groups		5+ groups																								5 fans				N/A - air infiltration rate greater than 5 ACH50

																																																								6+ fans				Not Met

		Formulas - Chapter 9

		901.1.1		901.1.3_1		901.1.3_2				901.1.6		901.2.1_1		901.2.1_2		901.2.1_3		901.2.1_4		901.2.1_5		901.3_1_a		901.3_1_b		901.4		901.4_1		901.4_2		901.4_3		901.4_4		901.4_5		901.4_6		901.5				901.10		901.13		902.1.1_1				902.1.2		902.1.4		902.1.4_1		902.1.4_2		902.2.1		902.3_1				902.4				903.1		903.2		903.3

		ERROR:#NAME?		0		0				5		0		0		0		0		0		0		0						ERROR:#NAME?		ERROR:#NAME?		ERROR:#NAME?		ERROR:#NAME?		ERROR:#NAME?		5				5		1		0				9		12		6		9		7		10				3				5		3		0



		Mandatory Totals

		Chapter 6		Chapter 7				Chapter 9		Total Project

		1		1						1

		1		1				1		1

		1		1				1		1

		1		1				1		1

		1		1				1

		1		1				1

		1		1				1

		1		1				1

		1		1				1

		1		1				1

		1		1				1

		Sum of ch6 Mandatory: 11		1				1						TRUE

				1				1						TRUE

				1				1		902.2.1 test below

				1				1		1

				ch7 man sum:15				1

								1

								Sum of ch9 Mandatory: 16



		Scoring Dashboard

		Project Level		Bronze Min		Silver Minimum		Gold Minimum		Emerald Minimum

		This project has met all the EMERALD requirements		231		349		509		641

		Final Level Reached

		Emerald

		Sublevel Reached

		Emerald

		Project Total Points

		225		Chapter 5

		173		Chapter 6

		197		Chapter 7						Mandatory Status:		Met

		133		Chapter 8						Waterless Toilets:		Met

		146		Chapter 9

		16		Chapter 10

		890		 is the Project Total



		Square Footage and Additional Points

		0

		0

		0



		EnergyPath

		Performance Path

		Energy Efficiency Requirements

		Section 703				Section 704				Section 702

		0				1				1

		0				0				meets

		0				1

		0				0

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				10		=sum

		0				meets

		0

		0				Verification Report

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0				0

		0

		0				0		=sum

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0		=sum

		does not meet

		Project Performance Status (Bronze, Silver, Gold, Emerald)

						Chapter 10: 		Emerald		4

						Chapter 9: 		Emerald		4

						Chapter 8:		Emerald		4

						Chapter 7: 		Emerald		4

						Chapter 6: 		Emerald		4

						Chapter 5: 		Emerald		4

						All Chapters:		Emerald		4		=projectValue

						Project Total: 		890

						Bronze Min:		231

						Silver Min:		349

						Gold Min:		509

						Emerald Min:		641

		Verification Report Items										Status						1001.1 count

		Mandatory Totals																0

		Chapter 6		Chapter 7				Chapter 9		Total Project		Ch 6						0

		1		1				ERROR:#NAME?		0		Ch 7						0

		1		1				0		0		ch 9						0

		0		1				0		1		ch 10						0

		0		1				0		0								0

		1		1				0										0

		1		1				0										0

		1		1				0										0

		1		1				0										0

		1		1				1										0

		0		1				1										0

		1		1				0										0

		Sum of ch6 Mandatory: 11		1				0						TRUE				0

				0				0						TRUE				0

				1				0		902.2.1 test below								0

				1				1		1								0

				ch7 man sum:15				1										0

								0										0

								Sum of ch9 Mandatory: 16										0

																		0

		Scoring Dashboard																sum

		Project Level		Bronze Min		Silver Minimum		Gold Minimum		Emerald Minimum								0

		This project has met all the EMERALD requirements		231		349		509		641								1003.1 Count

																		0

		Final Level Reached																0

		Emerald																0

																		0

		Sublevel Reached																0

		Emerald																0

																		0

		Project Total Points																0

		225		Chapter 5														sum

		173		Chapter 6														0

		197		Chapter 7						Mandatory Status:		Met

		133		Chapter 8						Waterless Toilets:		Not Met						1003.2 Count

		146		Chapter 9														0

		16		Chapter 10														0

		890		 is the Project Total														0

																		0

		Square Footage and Additional Points																0

		0																0

		0																0

		0																0

																		0

																		0

		EnergyPath																sum

		Performance Path																0



		Energy Efficiency Requirements

		Section 703				Section 704				Section 702								1003.1 Count

		0				1				1

		0				0				meets								0

		0				1						pts703.1.3						0

		0				0						0						0

		0				1						0 points						0

		0				1												0

		0				1												0

		0				1												0

		0				1												0

		0				1												0

		0				1												sum

		0				1												0

		0				10		=sum

		0				meets

		0

		0				Verification Report

		0				1

		0				0

		0				1

		0				0

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				1

		0				10		=sum

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0		=sum

		does not meet



		Project Performance Status (Bronze, Silver, Gold, Emerald)

						Chapter 10: 		Nothing		0				0

						Chapter 9: 		Nothing		0				0

						Chapter 8:		Nothing		0				0

						Chapter 7: 		Nothing		0				0

		Total Verified				Chapter 6: 		Nothing		0				0

						Chapter 5: 		Nothing		0				0

						All Chapters:		Nothing		0		=projectValue		0





						Bronze Min:		231

						Silver Min:		349

						Gold Min:		509

						Emerald Min:		641

		Square Footage and Additional Points

		0

		0

		0

		Vlevel

		Nothing
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		NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™		Revised January 15, 2014				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.

		VERIFICATION REPORT - NATIONAL GREEN BUILDING STANDARD 

		Builder/Applicant:		Montage Builders & Designers										Building Type:		0

		Mailing (physical) Address w/ Zip Code of Home:		201 Hubbell Ave., Syracuse, NY 13207										# of units:		0

		Community/Lot #:												Square Footage:		0

		Climate Zone:		0										Project Description:		

		County:		Onondaga										Certification Level - As Designed 		0

		Project ID		0										Signature Page Status		Please complete yellow field before submitting



		Sign Off After ROUGH Inspection

		Chapter		Designer Report Claimed		Points Verified at Rough		Points Needed For 

								BRONZE		SILVER		GOLD		EMERALD

		5 Lot Design		225		0		50		64		93		121



		6 Resource Efficiency		212		0		43		59		89		119



		7 Energy Efficiency		204		0		30		60		80		100



		8 Water Efficiency		126		0		25		39		67		92



		9 Indoor Environment Quality		152		0		25		42		69		97



		10 Operation		16		0		8		10		11		12





		TOTAL		935		0		BRONZE		SILVER		GOLD		EMERALD

								231		349		509		641



		Builder Comments & Sign Off









														Email:

		Builder Rep. Signature (Optional)						Name						Phone:						Date
Format (mm/dd/yy)



		Verifier Comments & Sign Off









		I have personally verified by inspection and/or document review the green practices for which I have awarded points during this rough inspection on this building following the guidance in the Verifiers Resource Guide.  My company is not supplying product or participating in the physical construction of this project.

														Email				Start Time
Format
(xx:yy AM)

		Verifier Signature						Name						Phone:				End Time

		Verifier to email this Excel Workbook ,  photo and scan and email signature page to VerificationReport@homeinnovation.com .
																Date
Format (mm/dd/yyyy)



&8© 2013 Home Innovation Research Labs.  Practices of ICC700-2012 © 2013 National Association of Home Builders- used by permission.   Home Innovation authorizes use by those persons participating in the Home Innovation’s Green Building Certification.	




Final Signature

				2012

		NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™		Revised January 15, 2014				© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the Home Innovation Research Labs.																ready to submit logic

		VERIFICATION REPORT - NATIONAL GREEN BUILDING STANDARD 																						13

		Builder/Applicant:		Montage Builders & Designers										Building Type:		0								1

		Mailing (physical) Address w/ Zip Code of Home:		201 Hubbell Ave., Syracuse, NY 13207										# of units:		0								0

		Community/Lot #:												Square Footage:		0								0

		Climate Zone:		5										Project Description:										0

		County:		Onondaga										Certification Level - As Designed 		Emerald

		Project ID		0										Final Signature Status		Please address yellow cells before submitting								1

		Sign Off After FINAL Inspection

		Chapter		Designer Report Claimed		Points Verified at Rough or Final		Points Needed For 

								BRONZE		SILVER		GOLD		EMERALD

		5 Lot Design		225		0		50		64		93		121



		6 Resource Efficiency		212		0		43		59		89		119



		7 Energy Efficiency		204		0		30		60		80		100



		8 Water Efficiecny		126		0		25		39		67		92



		9 Indoor Environment Quality		152		0		25		42		69		97



		10 Operation		16		0		8		10		11		12





		TOTAL		935		0		BRONZE		SILVER		GOLD		EMERALD

								231		349		509		641



		Builder Comments & Sign Off









		I certify to the best of my knowledge all practices in this verification report have been properly met during the construction of this building.  By signing this, I am requesting that the verifier submit this report/building for consideration of a certificate for certification to the National Green Building Standard under the National Green Building Certification Program.  I understand that the final certification level will be based on results of the rough and final inspections after review by Home Innovation.

		I authorize delivery of the certificate via:						Certificate should be sent to:																1

														Email:										1

		Builder Rep. Signature 						Name						Phone:				Date (mm/dd/yyyy)						1

																								1

		Verifier Comments & Sign Off









		I certify that to the best of my knowledge, based on documentation presented to me and inspections completed by me, the items noted in this verification report are in conformance with ICC-700 and the guidance in the Verifier's Resource Guide.  My company did not supply product or participate in the physical construction of this project.																		Expected Level

																								1

		I hereby disclose that the services provided by my company related to this home were:																						1

														Email				Start Time
Format
(xx:yy AM)						1

		Verifier Signature						Name						Phone:				End Time						1

		Verifier to email this Excel Workbook ,  photo and scan and email signature page to VerificationReport@homeinnovation.com 
If the performance path has been selected also send a copy of the RemRate or EnergyGauge report.																Date
Format (mm/dd/yyyy)						1

																								1

																								1
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		Section 703.1.2: Building Envelope - Installation Insulation Grading

												See Practice 703.1.2

		The insulation installation is graded by a third party and is in accordance with Sections 703.1.2.1, 703.1.2.2, and/or 703.1.2.3, as applicable.



		703.1.2.1 Grade 1 and Grade 2 insulation installations are in accordance with the following:

		(1) Grading applies to field-installed insulation products.  

		(2) Grading applies to ceilings, walls, floors, band joists, rim joists, conditioned attics basements and crawlspaces, except as specifically noted.

		(3) Inspection is conducted before insulation is covered.

		(4) Air permeable insulation is enclosed on all six sides and is in substantial contact with the sheathing material on one or more sides (interior or exterior) of the cavity. Air permeable insulation in ceilings is not required to be enclosed when the insulation is installed in substantial contact with the surfaces it is intended to insulate.



		703.1.2.2 Grade 1  installation is in accordance with the following: 

		(1) Cavity insulation uniformly fills each cavity side-to-side and top-to-bottom, without substantial gaps or voids around obstructions (such as blocking or bridging).

		(2) Cavity insulation compression or incomplete fill amounts to 2 percent or less, presuming the compressed or incomplete areas are a minimum of 70 percent of the intended fill thickness; occasional small gaps are acceptable.

		(3) Exterior rigid insulation has substantial contact with the structural framing members or sheathing materials and is tightly fitted at joints.

		(4) Cavity insulation is split, installed, and/or fitted tightly around wiring and other services.

		(5) Exterior sheathing is not visible from the interior through gaps in the cavity insulation.

		(6) Faced batt insulation is permitted to have side-stapled tabs, provided the tabs are stapled neatly with no buckling, and provided the batt is compressed only at the edges of each cavity, to the depth of the tab itself.

		(7) Where properly installed, ICFs, SIPs, and other wall systems that provide integral insulation are deemed in compliance with the Grade 1 insulation installation requirements.

		(8) Grade 1 insulation meets or exceeds all requirements for Grade 2 insulation.



		703.1.2.3 Grade 2 installation is in accordance with the following: 

		(1) A maximum of 2 percent of the surface area of insulation is missing.  Compression or incomplete fill amounts to 10 percent or less, presuming the compressed or incomplete areas are a minimum of 70 percent of the intended fill thickness.

		(2) In unconditioned basements or unconditioned crawlspaces insulation is installed in substantial contact with the subfloor surfaces.

		(a) floor insulation over vented or ambient conditions is enclosed on six sides.

		(b) floor insulation over unconditioned basements is not required to be enclosed on six sides.

		(3) Ceiling insulation is not required to be enclosed when the insulation is installed in substantial contact with the drywall or plywood surfaces it is intended to insulate.

		(4) Eave baffles or equivalent construction is installed to prevent wind intrusion.

		(5) Installation with occasional installation defects is permitted: gaps around wiring, electrical outlets, plumbing and other intrusions; rounded edges or shoulders.





		Section 703.6.1: Sun-tempered design

												See Practice 703.6.1

		Building orientation, sizing of glazing, and design of overhangs are in accordance with all of the following:

		1. The long side (or one side if of equal length) of the building faces within 20 degrees of true south.

		2. Vertical glazing area is between 5 and 7 percent of the gross conditioned floor area on the south face [also see Section 703.6.1(8)].

		3. Vertical glazing area is less than 2 percent of the gross conditioned floor area on the west face, and glazing is ENERGY STAR compliant or equivalent.

		4. Vertical glazing area is less than 4 percent of the gross conditioned floor area on the east face, and glazing is ENERGY STAR compliant or equivalent.

		5. Vertical glazing area is less than 8 percent of the gross conditioned floor area on the north face, and glazing is ENERGY STAR compliant or equivalent.

		6. Skylights, where installed, are in accordance with the following:

		a. shades and insulated wells are used, and all glazing is ENERGY STAR compliant or equivalent

		b. horizontal skylights are less than 0.5 percent of finished ceiling area

		c. sloped skylights on slopes facing within 45 degrees of true south, east or west are less than 1.5 percent of the finished ceiling area

		7. Overhangs or adjustable canopies or awnings or trellises provide shading on south-facing glass for the appropriate climate zone in  accordance with Table 703.6.1(7):

		See a map of Climate Zones by States and Counties.

		8. The south face windows have a SHGC of 0.40 or higher.

		9. Return air or transfer grilles/ducts are in accordance with Section 704.3.

		Table 703.6.1(7)

		South-Facing Window Overhang Depth

		Climate Zone		Vertical distance between bottom of overhang and top of window sill

				≤ 7 feet 4 inches		≤ 6 feet 4 inches		≤ 5 feet 4 inches		≤ 4 feet 4 inches		≤ 3 feet 4 inches

		1, 2, 3		2 feet 8 inches		2 feet 8 inches		2 feet 4 inches		2 feet		2 feet

		4, 5, 6		2 feet 4 inches		2 feet 4 inches		2 feet		2 feet		1 foot 8 inches

		7, 8		2 feet		1 foot 8 inches		1 foot 8 inches		1 foot 4 inches		1 foot

		For SI: 25.4 mm





		Section 703.6.4: Passive solar heating design

												See Practice 703.6.4

		In addition to the sun-tempered design features in Section 703.6.1, all of the following are implemented:

		1. Additional glazing, no greater than 12 percent, is permitted on the south wall.  This additional glazing is in accordance with the requirements of Section 703.6.1.

		2. Additional thermal mass for any room with south-facing glazing of more than 7 percent of the finished floor area is provided in accordance with the following:

		a. Thermal mass is solid and a minimum of 3 inches (76 mm) in thickness. Where two thermal mass materials are layered together (e.g., ceramic tile on concrete base) to achieve the appropriate thickness, they are fully adhered to (touching) each other.

		b. Thermal mass directly exposed to sunlight is provided in accordance with the following minimum ratios:

		i. Above latitude 35 degrees:  5 square feet (0.465 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.

		ii. Latitude 30 degrees to 35 degrees:  5.5 square feet (0.51 m2) of thermal mass for every 1 square foot (0.0929 m2) of  south-facing glazing.

		iii. Latitude 25 degrees to 30 degrees:  6 square feet (0.557 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.

		c. Thermal mass not directly exposed to sunlight is permitted to be used to achieve thermal mass requirements of Section 703.6.4 (2) based on a ratio of 40 square feet (3.72 m2) of thermal mass for every 1 square foot (0.0929 m2) of south-facing glazing.

		3. In addition to return air or transfer grilles/ducts required by Section 703.6.1(9), provisions for forced airflow to adjoining areas are implemented as needed.  



		Section 801.1: Indoor hot water usage

																		See Practice 801.1

		Table 801.1(1): Maximum Pipe Length (ft.)

						Main, Branch and Fixture Supply Systems						Branch and Fixture Supply from Circulation Loop

		Nominal Pipe Size (inch)		Liquid Ounces per Foot of Length		128 ounces (1 gallon)		64 ounces (0.5 gallon)		32 ounces (0.25 gallon)		24 ounces (0.19 gallon)

		1/4b		0.33		50		50		50		50

		5/16b		0.5		50		50		50		48

		3/8b		0.75		50		50		43		32

		1/2		1.5		50		43		21		16

		5/8		2		50		32		16		12

		3/4		3		43		21		11		8

		7/8		4		32		16		8		6

		1		5		26		13		6		5

		1 1/4		8		16		8		4		3

		1 1/2		11		12		6		3		2

		2		18		7		4		2		1

		a Maximum pipe length figures apply when the entire pipe run is one nominal diameter only. Where multiple pipe diameters are used, the combined volume shall not exceed the volume limitation in Section 801.1



		b The maximum flow rate through 1/4 inch nominal piping shall not exceed 0.5 gpm. The maximum flow rate through 5/16 inch nominal piping shall not exceed 1 gpm. The maximum flow rate through 3/8 inch nominal piping shall not exceed 1.5 gpm.



		Table 801.1(2): Common Hot Water Tubing Internal Volumes

		OUNCES OF WATER PER FOOT OF TUBE

		Size Nominal, Inch		Copper Type M		Copper Type L		Copper Type K		CPVC CTS SDR 11		CPVC SCH 40		CPVC SCH 80		PE-RT SDR 9		Composite ASTM F 1281		PEX CTS SDR 9

		3/8"		1.06		0.97		0.84		N/A		1.17		N/A		0.64		0.63		0.64

		1/2"		1.69		1.55		1.45		1.25		1.89		1.46		1.18		1.31		1.18

		3/4"		3.43		3.22		2.9		2.67		3.38		2.74		2.35		3.39		2.35

		1"		5.81		5.49		5.17		4.43		5.53		4.57		3.91		5.56		3.91

		1 1/4"		8.7		8.36		8.09		6.61		9.66		8.24		5.81		8.49		5.81

		1 1/2"		12.18		11.83		11.45		9.22		13.2		11.38		8.09		13.88		8.09

		2"		21.08		20.58		20.04		15.79		21.88		19.11		13.86		21.48		13.86



		Section 901.9.1: Site-Applied Interior Architectural Coatings

												See Practice 901.9.1

				Table 901.9.1

				VOC Content Limits For Architectural Coatingsc,d,e

				Coating Category		LIMITa 

						(g/l)

				Flat Coatings		50

				Non-flat Coatings		100

				Non-flat - High Gloss Coatings		150

				Specialty Coatings:

				Aluminum Roof Coatings		400

				Basement Specialty Coatings		400

				Bituminous Roof Coatings		50

				Bituminous Roof Primers		350

				Bond Breakers		350

				Concrete Curing Compounds		350

				Concrete/Masonry Sealers		100

				Driveway Sealers		50

				Dry Fog Coatings		150

				Faux Finishing Coatings		350

				Fire Resistive Coatings		350

				Floor Coatings		100

				Form-Release Compounds		250

				Graphic Arts Coatings (Sign Paints)		500

				High Temperature Coatings		420

				Industrial Maintenance Coatings		250

				Low Solids Coatings		120b

				Magnesite Cement Coatings		450

				Mastic Texture Coatings		100

				Metallic Pigmented Coatings		500

				Multi-Color Coatings		250

				Pre-Treatment Wash Primers		420

				Primers, Sealers, and Undercoaters		100

				Reactive Penetrating Sealers		350

				Recycled Coatings		250

				Roof Coatings		50

				Rust Preventative Coatings		250

				Shellacs, Clear		730



				Shellacs, Opaque		550

				Specialty Primers, Sealers, and Undercoaters		100

				Stains		250

				Stone Consolidants		450

				Swimming Pool Coatings		340

				Traffic Marking Coatings		100

				Tub and Tile Refinish Coatings		420

				Waterproofing Membranes		250

				Wood Coatings		275

				Wood Preservatives		350

				Zinc-Rich Primers		340



		a. Limits are expressed as VOC Regulatory (except as noted), thinned to the manufacturer’s maximum thinning recommendation, excluding any colorant added to tint bases.

		      b. Limit is expressed as VOC actual.

		      c. The specified limits remain in effect unless revised limits are listed in subsequent columns in the table.

		d. Values in this table are derived from those specified by the California Air Resources Board, Architectural Coatings Suggested Control Measure, February 1, 2008.  

		      e. Table 901.9.1 architectural coating regulatory category and VOC content compliance determination shall conform to the California Air Resources Board Suggested Control Measure for Architectural Coatings dated February 1, 2008.







				Table 901.10(3): Site Applied Adhesive And Sealants Voc Limitsa,b								See Practice 901.10

				ADHESIVE				VOC LIMIT (g/l)

				Indoor carpet adhesives				50

				Carpet pad adhesives				50

				Outdoor carpet adhesives				150

				Wood flooring adhesive				100

				Rubber floor adhesives				60

				Subfloor adhesives				50

				Ceramic tile adhesives				65

				VCT and asphalt tile adhesives				50

				Dry wall and panel adhesives				50

				Cove base adhesives				50

				Multipurpose construction adhesives				70

				Structural glazing adhesives				100

				Single ply roof membrane adhesives				250

				Architectural Sealants				250

				Non Porous Architectural Sealant Primer				250

				Porous Architectural Sealant Primer				775

				Modified Bituminous Sealant Primer				500

				Other Sealant Primers				750

				CPVC solvent cement				490

				PVC solvent cement				510

				ABS solvent cement				325

				Plastic Cement Welding				250

				Adhesive Primer for Plastic				550

				Contact Adhesive				80

				Special Purpose Contact Adhesive				250

				Structural Wood Member Adhesive				140

				a VOC limit less water and less exempt compounds in grams/liter

				b For low-solid adhesives and sealants, the VOC limit is expressed in grams/liter of material as specified in Rule 1168. For all other adhesives and sealants, the VOC limits are expressed as grams of VOC per liter of adhesive or sealant less water and less exempt compounds as specified in Rule 1168.
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		Figure 6(1): Climate Zones



				See 703.1.1		See 903.3











































































		Source: 2006 International Residential Code. International Code Council, Inc., Country Club Hills, Illinois. Reproduced with permission. All rights reserved. http://www.iccsafe.org





		Figure 6(2): Average Annual Precipitation



				See 602.1.12



		To see a more detailed map, go to www.nationalatlas.gov, and follow these instructions:

		(1)		Click the "Map Maker" link

		(2)		Click on "Climate"

		(3)		Check the box for "Average Annual Precipitation 1961-1990"

		(4)		Click the "Redraw Map" button

		(5)		In the dropdown box, select "Zoom to State(s)" option



































































		Source: www.nationalatlas.gov





		Figure 6(3): Termite Infestation Probability Map



				See Practice 602.1.5		See Practice 602.1.6

































































		Source: 2006 International Residential Code. International Code Council, Inc., Country Club Hill, Illinois. Reproduced with permission. All rights reserved. www.iccsafe.org





		Figure 9(1): EPA Map of Radon Zones

																		See Practice 902.3







































































































		See the EPA Map of Radon Zones to find the level of radon potential for your project area.
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		Appendix A: Ducted Garage Exhaust Fan Sizing Criteria

																See Practice 901.3(1)(c)

		A100 - Scope and Applicability

		A101.1 - Applicability of Appendix A. Appendix A is part of this Standard.

		A101.2 - Scope. The provisions contained in Appendix A provide the criteria necessary for complying with Section 901.3(1)(c) for the installation of ducted exhaust fans in garages. To receive points for implementing Practice 901.3(1)(c), the fan airflow rating and duct sizing for ducted exhaust fans are to be in accordance with the applicable criteria of Appendix A.

		A101.3 - Acknowledgement. The text of Appendix A, Section A200 and related Table are extracted from ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.) standard 62.2 Ventilation and Acceptable Indoor Air Quality in Low-Rise  Residential Buildings, Section 7.3 and Table 7.1, respectively, and is used with the permission of ASHRAE. The reference Section and Table numbers within the extracted text are modified to be applicable to Appendix A of this Standard.

		A200 - Airflow Rating

		A201.1 - Airflow Rating. The airflows required by this Standard refer to the delivered airflow of the system as installed an tested using a flow hood, flow grid, or other airflow measuring device. Alternatively, the airflow rating at a pressure of 0.25 in. w.c. (62.5 Pa) may be used, provided the duct sizing meets the prescriptive requirements of Table A201 or manufacturers' design criteria.



		Table A201
Prescriptive Duct Sizing

				Duct Type

		Fan Rating		Flex Duct								Smooth Duct

		cfm @ 0.25 in. w.g.
(L/s) @ 62.5 Pa)		50
(25)		80
(40)		100
(50)		125
(65)		50
(25)		80
(40)		100
(50)		125
(65)

		Diameter, in. (mm)		Maximum Length, ft (m)

		3 (75)		X		X		X		X		5 (2)		X		X		X

		4 (100)		70 (27)		3 (1)		X		X		105 (35)		35 (12)		5 (2)		X

		5 (125)		NL		70 (27)		35 (12)		20 (7)		NL		135 (45)		85 (28)		55 (18)

		6 (150)		NL		NL		125 (42)		95 (32)		NL		NL		NL		145 (48)

		7 (175) and above		NL		NL		NL		NL		NL		NL		NL		NL

		This table assumes no elbows. Deduct 15 ft (5 m) of allowable duct length  for each elbow.

		NL = no limit on duct length of this size.

		X = not allowed, any length of duct of this size with assumed turns and fitting will exceed the rated pressure drop.





		Appendix B: Whole Building Ventiation System Specifications

																See Practice 902.2.1

		B100 - Scope and Applicability

		B101.1 - Applicability of Appendix B. Appendix B is part of this Standard.

		B101.2 - Scope. The provisions contained in Appendix B provide the specification necessary for complying with Section 902.2.1 for the installation of whole building ventilation systems. To receive points for implementing Practice 902.2.1, the chosen whole building ventilation system is to be in accordance with the applicable specification of Appendix B.

		B101.3 - Acknowledgement. The text of Appendix B, Section B200 and related Tables are extracted from ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.) Standard 62.2-2007 Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings, Section 4, and is used with the permission of ASHRAE. The referenced Section and Table numbers within the extracted text are modified to be applicable to Appendix B of this Standard. "*" indicates added reference to ICC or ASHRAE 62.2 to provide clarity.

		B200 - Whole Building Ventilation

		B201.1 - Ventilation Rate. A mechanical exhaust system, supply system, or combination thereof shall be installed for each dwelling unit to provide whole building ventilation with outdoor air each hour at no less than the rate specified in Tables B201.1a and B201.1b or, equivalently, Equations B201.1a and B201.1b, based on the floor area of the conditioned space and number of bedrooms.

		Exceptions: Whole building mechanical systems are not required provided that at least one of the following conditions is met:

		(a) the building is in zone 3B ir 3C of the ICC* IECC 2004 Climate Zone Map (see ASHRAE 62.2*, Figure 8.2),

		(b) the building has no mechanical cooling and is in zone 1 or 2 of the ICC* IECC Climate Zone Map (see ASHRAE 62.2*, Figure 8.2), or

		(c) the building is thermally conditioned for human occupancy for less than 876 hours per year,

		and if the authority having jurisdiction determines that window operation is a locally permissible method of providing ventilation.

		B201.1.1 - Different Occupant Density. Tables B201.1a and B201.1b and Equations B201.1a and B201.1b assume two persons in a studio or one-bedroom dwelling unit and an additional person for each additional bedroom. Where higher occupant densities are known, the rate shall be increased by 7.5 cfm (3.5 L/s) for each additional person. When approved by the authority having jurisdiction, lower occupant densities may be used.

		B201.1.2 - Alternative Ventilation. Other methods may be used to provide the required ventilation rates (of Tables B201.1a and B201.1b) when approved by a licensed design professional.

		B201.1.3 - Infiltration Credit. Section B201.1 includes a default credit for ventilation provided by infiltration of 2 cfm/100 ft2 (10 L/s per 100 m2) of occupiable floor space. For buildings built prior to the application of this standard, when excess infiltration has been measured using ANSI/ASHRAE Standard 136, A Method of Determining Air Change Rates in Detached Dwellings,1 the rates in Section B201.1 may be decreased by half of the excess of the rate calculated from Standard 136 that is above the default rate.



				Equation B201.1a

				Qfan		=		0.01Afloor + 7.5(Nbr +1)

				where

				Qfan		=		fan flow rate, cfm

				Afloor		=		floor area, ft2

				Nbr		=		number of bedrooms; not to be less than one



				Equation B201.1b

				Qfan		=		0.05Afloor + 3.5(Nbr +1)

				where

				Qfan		=		fan flow rate, L/s

				Afloor		=		floor area, m2

				Nbr		=		number of bedrooms; not to be less than one



				TABLE B201.1a (I-P)
Ventilation Air Requirements, cfm

				Floor Area		Bedrooms

				(ft2)		0-1		2-3		4-5		6-7		>7

				<1500		30		45		60		75		90

				1501-3000		45		60		75		90		105

				3001-4500		60		75		90		15		120

				4501-6000		75		90		105		120		135

				6001-7500		90		105		120		135		150

				>7500		105		120		135		150		165



				TABLE B201.1b (SI)
Ventilation Air Requirements, L/s

				Floor Area		Bedrooms

				(m2)		0-1		2-3		4-5		6-7		>7

				<139		14		21		28		35		42

				139.1-279		21		28		35		42		50

				279.1-418		28		35		42		50		57

				418.1-557		35		42		50		57		64

				557.1-697		42		50		57		64		71

				>697		50		57		64		71		78



		B201.2 - System Type. The whole house ventilation system shall consist of one or more supply of exhaust fans and associated ducts and controls. Local exhaust fans shall be permitted to be part of a mechanical exhaust system. Outdoor air ducts connected to the return side of an air handler shall be permitted as supply ventilation if manufacturers' requirements for return air temperature are met. See ASHRAE 62.2*, Appendix B for guidance on selection of methods.

		B201.3 - Control and Operation. The "fan on" switch on a heating or air-conditioning system shall be permitted as an operational control for systems introducing ventilation air through a duct to the return side of an HVAC system. Readily accessible override control must be provided to the occupant. Local exhaust fan switches and "fan on" switches shall be permitted as override controls. Controls, including the "fan on" switch of a conditioning system, must be appropriately labeled.

		Exception: An intermittently operating, whole-house mechanical ventilation system may be used if the ventilation rate is adjusted according to the exception of Section B201.4. The system must be designed so that it can operate automatically based on a timer. The intermittent mechanical ventilation system must operate at least one hour out of every twelve.

		B201.4 - Delivered Ventilation. The delivered ventilation rate shall be calculated as the larger of the total supply or total exhaust and shall be no less than specified in Section B201.1 during each hour of operation.

		Exception: The effective ventilation rate of an intermittent system is the combination of its delivered capacity, its daily fractional on-time, and the ventilation effectiveness from Table B201.2.



				Equation B201.2

				Qfan		=		Qr / (ε f)

				where

				Qf		=		fan flow rate

				Qr		=		ventilation air requirement (from Table B201.1a or B201.1b

				ε		=		ventilation effectiveness (from Table B201.2)

				f		=		fractional on-time

				If the system runs at least once every three hours, 1.0 can be used as the ventilation effectiveness. (See ASHRAE 62.2*, Appendix B for an example of this calculation.)



				TABLE B201.2
Ventilation Effectiveness for Intermittent Fans

				Daily Fractional On-Time, f						Ventilation Effectiveness, ε

				f ≤ 25%						0.33

				35% ≤ f < 60%						0.50

				60% ≤ f < 80%						0.75

				80% ≤ f						1.00



		B201.5 - Restrictions on System Type. Use of certain ventilation strategies is restricted in specific climates as follows.

		B201.5.1 - Hot, Humid Climates. In hot, humid climates, whole house mechanical net exhaust flow shall not exceed 7.5 cfm per 100 ft2 (35 L/s per 100 m2). (see ASHRAE 62.2*, Section 8 for a listing of hot, humid US climates.)

		B201.5.2 - Very Cold Climates. Mechanical supply systems exceeding 7.5 cfm per 100 ft2 (35 L/s per 100 m2) shall not be used in very cold climates. (see ASHRAE 62.2*, Section 8 for a listing of very cold US climates.)

		Exception: These ventilation strategies are not restricted if the authority having jurisdiction approves the envelope design as being moisture resistant.

		1 ANSI/ASHRAE Standard 136-1993 (RA2006), A Method of Determining Air Change Rates in Detached Dwellings. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, GA.





		Appendix D: Examples of Third-Party Programs  for Indoor Environmental Quality

		See Practice 901.5(2)		See Practice 901.6(2)				See Practice 901.7				See Practice 901.8				See Practice 901.9.3

		See Practice 901.10		See Practice 901.11

				TABLE D1: Example Third-party Certification Programs

				NGBS Section		Example Third-party Certification Programs Compliant with the Corresponding Section

				901.5 Cabinets		Kitchen Cabinet Manufacturers Association (KCMA) Environmental Stewardship Program (ESP)

				901.6 Carpets		Carpet and Rug Institute’s (CRI) Green Label Plus Indoor Air Quality Program

				901.7 Hard-surface flooring		GREENGUARD Environmental Institute Children & Schools Certification Program

						Resilient Floor Covering Institute’s FloorScore Indoor Air Certification Program

				901.8 Wall coverings		GREENGUARD Environmental Institute Children & Schools Certification Program

						Scientific Certification Systems (SCS) Indoor Advantage Gold Program

				901.9 Architectural coatings		GREENGUARD Environmental Institute Children & Schools Certification Program

						Scientific Certification Systems (SCS) Indoor Advantage Gold Program

						Green Seal-11 Standard for Paints and Coatings

						EcoLogo CCD-047

				901.10 Adhesives and sealants		GREENGUARD Environmental Institute Children and Schools Certification Program

						Scientific Certifications Systems (SCS) Indoor Advantage Gold Program

						Carpet and Rug Institute’s (CRI) Green Label Plus Indoor Air Quality Program

						Resilient Floor Covering Institute’s FloorScore Indoor Air Certification Program

						Green Seal-36 Standard for Adhesives for Commercial Use

				901.11 Insulation		GREENGUARD Environmental Institute Children and Schools Certification Program

						Scientific Certifications Systems (SCS) Indoor Advantage Gold Program



				TABLE D2: Contact Information for the Example Third-party Certification Programs

				Third-party Certification Program						Contact Information for the Program Administrator

				Kitchen Cabinet Manufacturers Association (KCMA) Environmental Stewardship Program (ESP)						Kitchen Cabinet Manufacturers Association
1899 Preston White Drive
Reston, VA 20191
www.kcma.org
(703) 264-1690

				Carpet and Rug Institute’s (CRI) Green Label Plus Indoor Air Quality Program						Carpet and Rug Institute
730 College Drive
Dalton, Georgia 30720
United States of America
http://www.carpet-rug.org
(706) 278-3176

				GREENGUARD Environmental Institute Children & Schools Certification Program						GREENGUARD Environmental Institute
2211 Newmarket Parkway, Suite 110
Marietta, GA 30067
http://www.greenguard.org
(800) 427-9681

				Resilient Floor Covering Institute’s FloorScore Indoor Air Certification Program						Resilient Floor Covering Institute
115 Broad Street
Suite 201
LaGrange, Georgia 30240
http://www.rfci.com

				Scientific Certification Systems (SCS) Indoor Advantage Gold Program						Scientific Certification Systems
2000 Powell Street, Suite 600
Emeryville, California 94608
http://www.scscertified.com
(510) 452-8000

				Green Seal-11 Standard for Paints and Coatings						Green Seal
1001 Connecticut Avenue, NW
Suite 827
Washington, DC 20036-5525
http://www.greenseal.org/
(202) 872-6400

				EcoLogo CCD-047						EcoLogo Program
171 Nepean Street, Suite 400
Ottawa, ON, K2P 0B4, CANADA
http://www.ecologo.org /
(800) 478-0399
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Errata

		Errata

		Date		Version		Correction

		15-Jan-14		2.30		Added highlighting aditional highlight to VR "Not Ready to Submit for Nothing"; added request for info to VR601.8, corrected highlight related to VR704 minimum practices.; corrected data valadation for Ch7 704.5.2., correct VR logic for 2 704 practices.

		14-Oct-13		2.29		Added highlighting to VR 602.4.1, 901.1.4, 901.6

		8-Oct-13		2.28		Correct ch 7 701.4.3.2 formula deletion, added highlighting for CH 7 702.2.2 2 when performance is chose.

		3-Oct-13		2.27		Added Grade 2 Bronze limitation warning ch7 703.1.2 & VR; corrected VR highlighting for 703.1.2 & 704.4.2

		30-Sep-13		2.26		Corrected 801.5 logic for gold & emerald levels

		23-Sep-13		2.25		ch901.4(4) & VR901.4(4) corrected reference to CPA 4; corrected highlighting VR I490; allowed rough verification vr901.3(2); adjusted highlight for VR701.1.3; correctedVR  filtering for points; corrected highlight VR 606.2, 607.1; correct VR formulas E324

		30-Aug-13		2.24		edited highlght logic for VR 801.5, corrected Vlevel formula, correct CH 7 30 pts 703 warning corrected formual for 703.1.2; corrected datavalidation for VR703.5.3(3)

		22-Aug-13		2.23		added waring regarding Ch7 Mandatory and Energy Star path,  adjusted ch7 mandatory highlighting for Energy Star.

		21-Aug-13		2.22		added logic to highlight VR report type at final; correct logic check for VR 801.6.5(2); corrected VR ch7 pts claimed total, added formula to VR 1003.3

		13-Aug-13		2.21		corrected text for DR 704.4.2, 704.4.3.  Deleted mandatory for DR 1003.2(3);  Corrected DR901.1.1; ajdusted filtering for printing with points: corrected level highlight & added range names on final signature, added reminder to VR for submitting energy analysis, adusted 503.5 expectations for 801.6.5(2) on VR and Ch8; flagged conflicts with Alt Bronze in VR, added threshold info on VR chapter totals, added VR cols N-W for use with multi-unit projects

		15-Jul-13		2.20		added logic check to 602.1.12 in ch6 and VR, corrected data validation for VR AF 602.1.12, updated ready to submit check for gold & emerald wrt toilets; corrected CH9 901.1.6 for Ground Source Heat pump; VR701.1.3 now asks for rater ID, corrected highlight logic VR I576; correct VR points for perf path; corrected highlight logic for VR j500; VR corrected State; 601.2(3) VR added info request; add VR col M to highlight Ready issues.

		4-Jun-13		2.19		unlocked Ch9 O10, reformatted header info

		29-May-13		2.18		added conditional formatting to 901.3c in scoring and VR for one & two family condition; unlocked notes for CH7 704.4.2; updated ready to submit logic for final for VR801.5(1),AltBronzeCert; removed cond format for VR G582, deleted cond format VR J587; updated VR practice text 701.4.1.1,1.2,2.1,3.4; updated practice text 801.5 & VR801.5

		15-May-13		2.17		changed VR highlighting @ 601.1; 602.4.2 must be verified at final, allow points for 606.1 at rough, update input list for 606.1 final, correct pts703.4.5, corrected error highlighting for 902.3(1)

		7-May-13		2.16		set default 704.4.2 to final inspection not rough; correct logic error highlighing for 902.3(2); set VR P362 logic check for final only; updated VR print filtering

		7-May-13		2.15		corrected 901.1.1 to not be mandatory in both CH 9 & VR; correct conditional formating VR H354; unlocked header cells on final signatures

		6-May-13		2.14		correct logic for 1001.1 to show ready to submit for rough

		23-Apr-13		2.13		unlocked VR cell 801.5(3)

		22-Apr-13		2.12		corrected VR logic error highlighting in designer report rows 394, 521, 524, 679.

		9-Apr-13		2.11		unlocled level cell on final signature page, added date/time formats to signature pages

		20-Mar-13		2.10		Update references of NAHB RC to Home Innovation on StartHere, updated conditional formating in CH6 row 52

		15-Mar-13		2.09		601.7 in VR conditional formatting for max=12, corrected conflict between 801.5(2) & (3); updated mandatroy highlighting conditional formatting for G192, H206, I206, H209, H226, I226, H234, I234, I644-654, G739, I693; updated Ready to Submit on signature pages, enabled conditonal formating in Notes with * in CH8, corrected info requestVR I272-273

		13-Mar-13		2.08		Unlocked refernces to appendices & figures in chapter 9.  Added table 901.9.1. Corrected chapter 9 hyperlinks.

		12-Mar-13		2.07		Corrected refernce to NAHB Research Center on Final Signature page.

		6-Mar-13		2.06		Clarified 503.5(1) in verification report.

		21-Feb-13		2.05		Added Start Here warning to use 2007 or 2010.  Split 701.4.3.2 into two rows on VR.  Allowed formating row height when protected so height can be adjusted if all text does not display on VR. Changed yellow highlight for 602.4.1,702.2,801.5,901.3,1001.1,1003

		20-Feb-13		2.04a		Corrected Ch 10 mandatory on Verification Report and added mandatory status checks for Ch 10, correct IECC date reference in 702.2 Designer report

		20-Feb-13		2.04		Corrected Mandatory Status for 1003.2, added NA choice for 602.1.1.1

		13-Feb-13		2.03		Implemented Corporate name change. Corrected sums Ch6, Ch9. Corrected VR points 702.2, ch6 sum. Adjusted highligts radon zone, VR 901.1, Ch7 705.5; fixed DR filtering

		24-Jan-13		2.02		Corrected 801.5 for Gold & Emerald

		23-Jan-13		2.01		Initial launch of 2012 NGBS Scoring Spreadsheet
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Builder's Risk 0.00 1 650 650.00 650.00


Total $650.00
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ASSEMBLY Total	  area Fossil	  Fuel	  Consumption	  (MJ)	  
TOTAL


GWP
(tonnes	  CO2eq)


TOTAL


Acidification	  
Potential


(moles	  of	  H+	  eq)
TOTAL


Human	  Health	  
Criteria


(kg	  PM10	  eq)
TOTAL


Eutrophication	  
Potential
(g	  N	  eq)
TOTAL


Ozone	  Depletion	  
Potential


(mg	  CFC-‐11	  eq)
TOTAL


Smog	  
Potential
(kg	  O3	  eq)
TOTAL


Foundations	  &	  Footings 2180 81389.13 8.28 2105.55 31.19 1877.68 59.34 485.19
Columns	  &	  Beams 1092 8522.96 0.49 163.88 1.06 245.94 0.00 10.82
Intermediate	  Floors 1924 47700.87 2.44 2129.73 27.17 2750.14 1.95 918.20


Exterior	  Walls 2152 288356.46 16.70 7404.14 149.95 9868.34 11.41 2224.80
Windows 300 167031.13 14.13 7803.71 176.03 3119.57 82.64 840.20


Interior	  Walls 1400 38458.81 1.70 573.87 26.45 710.92 2.82 78.51
Roof 1200 245748.83 14.96 4094.56 63.36 6507.75 1.95 338.56


TOTALS -‐ 877208.19 58.70 24275.43 475.20 25080.34 160.12 4896.27


CONSTRUCTION	  MATERIAL	  ENVIRONMENTAL	  IMPACT	  SUMMARY
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


cab labor only 0 0 0.00 47 20 940.00 940.00


Kitchen, Bath, Laundry Total $940.00
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Summary

						LEED for Homes 
Project Summary

				This documentation package must be submitted to USGBC by the designated LEED for Homes Provider. The

				certification fee should be mailed by the project team directly to USGBC.

				E-mail certification package to: homescertification@usgbc.org

				Mail payment to: USGBC, c/o Clare Rosenberger, 2101 L Street, NW, Suite 500, Washington, DC 20037

				Certification Package

						Project Summary page										Durability Evaluation Form

						Signed LEED for Homes Checklist										Multi-home or Multi-building page (if appl.)

						Signed Accountability Forms										Conflict of Interest Form (if appl.)

						Signed Durability Inspection Checklist										Certification fee

				Project Information										Project Team Information

				Registration #:						Reg Date:				Team Leader		Michelle Tinner

				Project name				DOE Home Challenge						Company		Montage Builders - Northern Forest

				Project address(es)				201 Hubbell Ave.						Address		1 Forestry Drive

				City				Syracuse						E-mail		michelle.tinner@gmail.com

				Metro. Area										Builder / Developer		Montage Builders & Designers

				State				NY						Other project team members		Peter LaCongo

				Zip Code				13207								Dave Wallace

				Subdivision / Dev.												Andrew Kenneally

				Verification Team Information

				Provider QAD				Maureen Mahle						QAD Company		SWA

				Green Rater				Karla Donnely						Rater Company		SWA

				Green Rater										Rater Company

				Energy Rater				Karla Donnely						Rater Company		SWA

				Project Information

				Type of building:						Single detached				# of stories						2

				Type of builder / project:						Custom				# of bedrooms:				(how to choose?)		4				0

				Affordable project?				Yes		Gut-rehab?		No		Floor area (square feet):				(how to choose?)		2,184				0

				# of homes in project, total:						1				Home Size Adjustment:				0		-4.5

				# of homes in this submittal:						1				EA pathway?						Performance

				IECC climate zone						5				HERS Index (if any)						43

				EPA radon zone						1

				Reviewed by Provider QAD

				I have evaluated this project's documentation package and conducted the necessary QA/QC procedures with the Green Rater, and I hereby declare and affirm to USGBC that this project is ready to earn LEED for Homes certification, as per the attached checklist.										Name:

														Company:

														Signature:

														Date:



If the Builder is leading the project, please input the name of the primary builder contact here.

The company name for the Team Leader. If the Builder is the Team Leader, please input the Builder company name here.

The address for the Team Leader. If the Builder is the Team Leader, please put the Builder address here.

This will be used as the primary contact for trades looking to submit Accountability Forms. If the Builder is the Team Leader, please put the Builder primary contact information here.

In the case of multi-home submittals, do the following: 

1. calculate the home size adjuster for each home.
2. input the # of bedrooms associated with the home that has the the worst-case home size adjustment.

In the case of multi-home submittals, do the following: 

1. calculate the home size adjuster for each home.
2. input the floor area associated with the home that has the the worst-case home size adjustment.

For multi-home submittals, please input "see attached address list" and complete and print the "Multi-home" worksheet.

LEED for Homes includes the following building types:

1) single-family, detached - traditional single-family home.

2) single-family, attached - homes that share a party wall with at least one other home, but are not stacked vertically. This would include single-family townhomes, as well as less traditional side-by-side duplexes. LEED for Homes considers each townhome in a set to be a separate building.

3) multi-family buildings - homes that are stacked vertically, including apartment buildings, condos, and stacked duplexes and triplexes.

LEED for Homes tracks the following builder types:

1) custom - homes that are custom designed and built for a particular occupant.

2) small spec - homes constructed by low-volume, speculative builders. The classification of small vs. large will vary by market, but spec homes are not custom built for a particular occupant or buyer.

3) large production - homes constructed by high-volume, speculative builders. The definition of a large production project will vary by market, and the distinction is left to the project team, but typically includes developments or subdivisions. 

4) military - homes constructed for and funded by the some branch of the US military.

5) multi-family developer - projects built by developers that focus on primarily or exclusively on multi-family  buildings.

For multi-family projects, if more than one building is being submitted for certification, please complete the Multi-Building tab.

For multi-family projects, if more than one building is being submitted for certification, please complete the Multi-Building tab.

0

IECC climate zone

EPA radon zone

EPA radon zone



Checklist

																		LEED for Homes Project Checklist

												for Homes						Builder Name:								Montage Builders & Designers

																		Project Team Leader:								Michelle Tinner, Montage Builders - Northern Forest																						LEED for Homes Project Checklist, Project Notes

																		Home Address (Street/City/State):								201 Hubbell Ave., Syracuse, NY

				Project Description																								Adjusted Certification Thresholds																				This section was created to give project teams additional space to make internal notes on the progress of the project. It does not need to be used and it should not be submitted to USGBC. This section is unlocked, so project teams are welcome to make changes to the format as necessary. Any comments or directions provided below have not been created or endorsed by the US Green Building Council.

										Building Type:		Single detached						Project type:		Custom										Certified:		40.5		Gold:		70.5

										# of Bedrooms:		4						Floor Area:		2,184										Silver:		55.5		Platinum:		85.5

						Project Point Total																		Final Credit Category Point Totals																								Date project began:

								Prelim:		109 + 0 maybe pts				Final:		109								ID:		10		SS:		14		EA:		29		EQ:		19										Initiated by:

						Certification Level																2		LL:		9		WE:		10		MR:		16		AE:		2

								Prelim:		Platinum				Final:		Platinum								0

						Date Most Recently Updated:								3/29/13						Updated by:				Xifan Chen										109		0		109.0

																								Max Pts.		Preliminary Rating												Project

						? Indicates that an Accountability Form is required.																		Available		Y / Pts		Maybe		No								Points

				Innovation & Design Process   (ID)     (Minimum 0 ID Points Required)																				Max: 11		Y:10		M:0				Notes						Final: 10										Credits				Responsible Party		Last Updated		Additional Notes

				1. Integrated Project Planning																						10		0										10										ID 1. Integrated Project Planning

						1.1		Preliminary Rating																Prereq.		Y												Y												1.1

								Target performance tier:						Platinum

						1.2		Integrated Project Team (meet all of the following)																1		1		0										1												1.2

						1.3		Professional Credentialed with Respect to LEED for Homes																1		1		0				please see ID 01-06 for details						1												1.3

						1.4		Design Charrette																1		1		0										1												1.4

						1.5		Building Orientation for Solar Design (meet all of the following)																1		0		0										0												1.5

				2. Quality Management for Durability																																												ID 2. Quality Mgmt for Durability

						2.1		Durability Planning (meet all of the following)																Prereq.		Y												Y												2.1

						2.2		Durability Management (meet one of the following)																Prereq.		Y												Y												2.2

						2.3		Third-Party Durability Management Verification																3		3		0										3												2.3

				3. Innovative or Regional Design																																												3. Innovative or Regional Design

						3.1		? Innovation 1 (ruling #):						Visibility										1		1		0										1												3.1

						3.2		? Innovation 2 (ruling #):						Food Gardening										1		1		0										1												3.2

						3.3		? Innovation 3 (ruling #):						Waste Management										1		1		0										1												3.3

						3.4		? Innovation 4 (ruling #):						5 years energy data to USGBC										1		1		0										1												3.4

				Location & Linkages (LL)     (Minimum 0 LL Points Required)																				Max: 10		Y:9		M:0				Notes						Final: 9										Credits				Responsible Party		Last Updated		Additional Notes

				1. LEED for Neighborhood Development																						9		0										9										LL 1. LEED for Neighborhood Development

						1		LEED for Neighborhood Development																10		0		0										0												1

				2. Site Selection																																												LL 2. Site Selection

						2		? Site Selection (meet all of the following)																2		2		0										2												2

				3. Preferred Locations																																												LL 3. Preferred Locations

						3.1		Edge Development																1		0		0										0												3.1

				OR		3.2		Infill																2		2		0										2												3.2

				AND/OR		3.3		Previously Developed																1		1		0										1												3.3

				4. Infrastructure																																												LL 4. Infrastructure

						4		Existing Infrastructure																1		1		0				Site verified by rater						1												4

				5. Community Resources / Transit																																												LL 5. Community Resources

						5.1		Basic Community Resources / Transit (meet one of the following)																1		0		0										0												5.1

				OR		5.2		Extensive Community Resources / Transit (meet one of the following)																2		2		0				Site verified by rater						2												5.2

				OR		5.3		Outstanding Community Resources / Transit (meet one of the following)																3		0		0										0												5.3

				6. Access to Open Space																																												LL 6. Access to Open Space

						6		Access to Open Space																1		1		0				Onondaga Park, verified by rater						1												6

				Sustainable Sites (SS)     (Minimum 5 SS Points Required)																				Max: 22		Y:14		M:0				Notes						Final: 14										Credits				Responsible Party		Last Updated		Additional Notes

				1. Site Stewardship																						14		0										14										SS 1. Site Stewardship

						1.1		Erosion Controls During Construction (meet all of the following)																Prereq.		Y												Y												1.1

						1.2		Minimize Disturbed Area of Site (meet the appropriate requirements)																1		1		0										1												1.2

								Where the site is not previously developed, meet all the following:

						OR		Where the site is previously developed, meet all the following:

						OR

				2. Landscaping																																												SS 2. Landscaping

						2.1		? No Invasive Plants																Prereq.		Y												Y												2.1

						2.2		? Basic Landscaping Design (meet all of the following)																2		0		0										0												2.2

				AND/OR		2.3		? Limit Conventional Turf																3		0		0										0												2.3

								58%				Percentage of designed landscape softscape area that is turf

				AND/OR		2.4		? Drought-Tolerant Plants																2		0		0										0												2.4

								90%				Percentage of installed plants that are drought-tolerant

				OR		2.5		? Reduce Overall Irrigation Demand by at Least 20%																6		6		0										6												2.5

								71%				Percentage reduction in estimated irrigation water demand												(calculate)

				3. Reduce Local Heat Island Effects																																												SS 3. Reduce Local Heat Island Effects

						3		? Reduce Local Heat Island Effects (meet one of the following)																1		1		0										1												3

				4. Surface Water Management																																												SS 4. Surface Water Management

						4.1		? Permeable Lot																4		1		0										1												4.1

								58%				vegetative landscape

								14%				permeable paving

												impermeable surfaces directed to infiltration features

								28%				other impermeable surfaces (areas not counted towards credit)

						4.2		Permanent Erosion Controls (meet one of the following)																1		1		0										1												4.2

						4.3		? Management of Runoff from Roof (meet any, see Rating System for pts)																2		2		0										2												4.3

				5. Nontoxic Pest Control																																												SS 5. Nontoxic Pest Control

						5		Pest Control Alternatives (meet any of the following, 1/2 pt each)																2		2		0										2												5

																								e) In 'moderate' to 'very heavy'  termite risk areas:

				6. Compact Development																																												SS 6. Compact Development

						6.1		Moderate Density																2		0		0										0												6.1				lot size 120' X 80'

								1				# of total units on the lot				0.2		lot size (acres)						4.5		density (units/acre)

				OR		6.2		High Density																3		0		0										0												6.2

				OR		6.3		Very High Density																4		0		0										0												6.3

				Water Efficiency (WE)     (Minimum 3 WE Points Required)																				Max: 15		Y:10		M:0				Notes						Final: 10										Credits				Responsible Party		Last Updated		Additional Notes

				1. Water Reuse																						10		0										10										WE 1. Water Reuse

						1.1		Rainwater Harvesting System																4		0		0										0												1.1

												Percentage of roof area used for harvesting												0

								Outdoor only						Application

				AND/OR		1.2		Graywater Reuse System																1		0		0										0												1.2

				OR		1.3		Use of Municipal Recycled Water System																3		0		0										0												1.3

				2. Irrigation System																																												WE 2. Irrigation System

						2.1		? High-Efficiency Irrigation System (meet any of the following, 1 pt each)																3		0		0										0												2.1

				AND/OR		2.2		Third-party Inspection																1		0		0										0												2.2

				OR		2.3		? Reduce Overall Irrigation Demand by at Least 45%																4		4		0										4												2.3

								71%				Percentage reduction in estimated irrigation water demand												(calculate)

				3. Indoor Water Use																																												WE 3. Indoor Water Use

						3.1		High-Efficiency Fixtures and Fittings (meet any of the following, 1 pt each)																3		0		0										0												3.1

						3.2		Very High-Efficiency Fixtures and Fittings (meet any, 2 pts each)																6		6		0				Specification sheet Supplied						6												3.2

				Energy & Atmosphere (EA)     (Minimum 0 EA Points Required)																				Max: 38		Y:29		M:0				Notes						Final: 29										Credits				Responsible Party		Last Updated		Additional Notes

				1. Optimize Energy Performance																						29.0		0.0										29.0										EA 1. Optimize Energy Performance

						1.1		Performance of ENERGY STAR for Homes																Prereq.		Y												Y												1.1

						1.2		Exceptional Energy Performance																34		25		0										25												1.2

								5				IECC climate zone				43		HERS Index

				7. Water Heating																																												EA 7. Water Heating

						7.1		? Efficient Hot Water Distribution System (meet one of the following)																2		2		0										2												7.1

						7.2		Pipe Insulation																1		1		0										1												7.2

				11. Residential Refrigerant Management																																												EA 11. Residential Refrigerant Management

						11.1		Refrigerant Charge Test																Prereq.		Y												Y												11.1

						11.2		Appropriate HVAC Refrigerants (meet one of the following)																1		1		0										1												11.2

				Materials & Resources (MR)     (Minimum 2 MR Points Required)																				Max: 16		Y:16		M:0				Notes						Final: 16										Credits				Responsible Party		Last Updated		Additional Notes

				1. Material-Efficient Framing																						16		0										16										MR 1. Material-Efficient Framing

						1.1		Framing Order Waste Factor																Prereq.		Y												Y												1.1

						1.2		Detailed Framing Documents																1		1		0										1												1.2

				AND/OR		1.3		Detailed Cut List and Lumber Order																1		1		0										1												1.3

				AND/OR		1.4		Framing Efficiencies (meet any of the following, see Rating System for pts)																3		3		0										3												1.4

				OR		1.5		Off-site Fabrication (meet one of the following)																4		0		0										0												1.5

				2. Environmentally Preferable Products																																												MR 2. Environmentally Preferable Products

						2.1		? FSC Certified Tropical Wood (meet all of the following)																Prereq.		Y												Y												2.1

						2.2		? Environmentally Preferable Products (meet any, 1/2 pt each)																8		8		0										8												2.2

								Assembly : component								(a) EPP														(b) Low emission				(c) Local production

								Exterior wall: framing										type:

								Exterior wall: siding or masonry										type:

								Floor:  flooring										(45%)      type:												90% hard flooring						(45%)

								Floor:  flooring										(90%)      type:												SCS FloorScore						(90%)

								Floor:  flooring																						Green Label Plus

								Floor: framing										type:

								Foundation: aggregate										type:

								Foundation: cement										type:

								Interior wall: framing										type:

								Interior wall, ceiling: gypsum board										type:

								Interior wall, ceiling, millwork: paint										type:												type:

								Landscape: decking and patio										type:

								Other: cabinet										type:

								Other: counter										type:

								Other: door										type:

								Other : interior trim										type:

								Other : adhesive, sealant																						type:

								Other : window frame										type:

								Roof: framing										type:

								Roof: roofing										type:

								Roof, floor, wall: cavity insulation										type:												type:

								Roof, floor, wall (2 of 3): sheathing										type:

								Other: water supply piping										type:		PEX

								Other: driveway										type:

				3. Waste Management																																												MR 3. Waste Management

						3.1		Construction Waste Management Planning (meet both of the following)																Prereq.		Y												Y												3.1

						3.2		Construction Waste Reduction (use one of the following methods)																3		3		0										3												3.2

												a) pounds waste / square foot														0

												cubic yards waste / 1,000 square feet														0

								90%				b) percentage of waste diverted														3

				Indoor Environmental Quality (EQ)     (Minimum 6 EQ Points Required)																				Max: 21		Y:19		M:0				Notes						Final: 19										Credits				Responsible Party		Last Updated		Additional Notes

				1. ENERGY STAR with Indoor Air Package																						19		0										19										EQ 1. ENERGY STAR w/ IAP

						1		ENERGY STAR with Indoor Air Package																13		13		0										13												1

				2. Combustion Venting																																												EQ 2. Combustion Venting

						2.1		*** Not relevant if EQ 1 is earned***																Prereq.																										2.1

						2.2		*** Not relevant if EQ 1 is earned ***																2		0		0										0												2.2

								Type of Fireplace or stove										Better practice (1 pt)										Best practice (2 pts)

																												(must also meet Better Practice)

								None																						granted automatically

								Masonry wood-burning fireplace										masonry heater												back-draft potential test

								Factory-built wood-burning fireplace										listed by testing lab and meets EPA standards												back-draft potential test

								Woodstove and fireplace insert										listed by testing lab and meets EPA standards												back-draft potential test

								Natural gas, propane, or alcohol stove										listed, power- or direct-vented, fixed doors												electronic pilot

								Pellet stove										EPA certified or meets safety requirements												power- or direct-venting

				3. Moisture Control																																												EQ 3. Moisture Control

						3		*** Not relevant if EQ 1 is earned***																1		0		0										0												3

				4. Outdoor Air Ventilation																																												EQ 4. Outdoor Air Ventilation

						4.1		?		*** Not relevant if EQ 1 is earned***														Prereq.																										4.1

						4.2		?		Enhanced Outdoor Air Ventilation (meet one of the following)														2		0		0										0												4.2

						4.3		*** Not relevant if EQ 1 is earned***																1		0		0										0												4.3

				5. Local Exhaust																																												EQ 5. Local Exhaust

						5.1		?		*** Not relevant if EQ 1 is earned***														Prereq.																										5.1

						5.2		Enhanced Local Exhaust (meet one of the following)																1		1		0										1												5.2

						5.3		Third-Party Performance Testing																1		1		0										1												5.3

				6. Distribution of Space Heating and Cooling																																												EQ 6. Distribution of Space Heating and Cooling

						6.1		?		*** Not relevant if EQ 1 is earned***														Prereq.		Y																								6.1

						6.2		*** Not relevant if EQ 1 is earned***																1		0		0										0												6.2

								A. Forced-Air Systems																B. Nonducted HVAC Systems

						6.3		*** Not relevant if EQ 1 is earned***																2		0		0										0												6.3

								A. Forced-Air Systems																B. Nonducted HVAC Systems

				7. Air Filtering																																												EQ 7. Air Filtering

						7.1		*** Not relevant if EQ 1 is earned***																Prereq.		Y																								7.1

						7.2		Better Filters																1		0		0										0												7.2

				OR		7.3		Best Filters																2		2		0										2												7.3

				8. Contaminant Control																																												EQ 8. Contaminant Control

						8.1		?		*** Not relevant if EQ 1 is earned***														1		0		0										0												8.1

						8.2		Indoor Contaminant Control (meet any of the following, 1 pt each)																2		2		0										2												8.2

						8.3		?		*** Not relevant if EQ 1 is earned***														1		0		0										0												8.3

				9. Radon Protection																																												EQ 9. Radon Protection

						9.1		?		*** Not relevant if EQ 1 is earned***														Prereq.		N/A																								9.1

						9.2		?		*** Not relevant if EQ 1 is earned***														1		0		0										0												9.2

				10. Garage Pollutant Protection																																												EQ 10. Garage Pollutant Protection

						10.1		*** Not relevant if EQ 1 is earned***																Prereq.																										10.1

						10.2		*** Not relevant if EQ 1 is earned***																2		0		0										0												10.2

								a) In conditioned spaces above garage:																b) In conditioned spaces next to garage

				AND/OR		10.3		*** Not relevant if EQ 1 is earned***																1		0		0										0												10.3

				OR		10.4		*** Not relevant if EQ 1 is earned***																3		0		0										0												10.4

				Awareness & Education (AE)     (Minimum 0 AE Points Required)																				Max: 3		Y:2		M:0				Notes						Final: 2										Credits				Responsible Party		Last Updated		Additional Notes

				1. Education of the Homeowner or Tenant																						2		0										2										AE 1. Education of Home Owner / Tenant

						1.1		? Basic Operations Training (meet both of the following)																Prereq.		Y												Y												1.1

						1.2		? Enhanced Training																1		1		0										1												1.2

						1.3		Public Awareness (meet three of the following)																1		1		0										1												1.3

				2. Education of the Building Manager																																												AE 2. Education of the Building Manager

						2		? Education of the Building Manager (meet both of the following)																1		0		0										0												2

		USGBC LEGAL DISCLAIMER

				USGBC makes no warranty with respect to any LEED certified project, including any warranty of habitability, merchantability, or fitness for a particular purpose. There are no warranties, express or implied, written or oral, statutory or otherwise, with respect to the certifications provided by USGBC. By way of example only, and without limiting the broad scope of the foregoing, it is understood that LEED certification, whether at the Certified level or any other level, does not mean that the project is structurally sound or safe, constructed in accordance with applicable laws, regulations or codes, free of mold or mildew, free of volatile organic compounds or allegens, or free of soil gases including radon.

		SIGNATURES BY RESPONSIBLE PARTIES

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been met for the indicated credits and will, if audited, provide the necessary supporting documents.

														Project Team Leader		Michelle Tinner												Company		Montage Builders - Northern Forest

														Signature														Date

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed. I have evaluated this project's documentation package and conducted the necessary QA/QC procedures with the Green Rater, and I hereby declare and affirm to USGBC that the homes included in this submittal are ready to earn LEED for Homes certification, as per the attached checklist.

														Provider QAD		Maureen Mahle												Company		SWA

														Signature														Date

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed. 

I also hereby confirm that all verification services were performed in accordance with the LEED for Homes Verification & Submittal Guidelines and Addendum.

														Green Rater		Karla Donnely												Company		SWA

														Signature														Date

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed. 

I also hereby confirm that all verification services were performed in accordance with the LEED for Homes Verification & Submittal Guidelines and Addendum.

														Green Rater		0												Company		0

														Signature														Date

																LEED for Homes Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

				Points cannot be earned in both the Prescriptive (below) and the Performance																				Max Pts.		Preliminary Rating												Project

				paths of the EA section.																				Available		Y / Pts		Maybe		No		Notes						Points

				Energy & Atmosphere (EA)     (Minimum 0 EA Points Required)																				Max: 38		Y:29		M:0				Notes						Final: 29										Credits				Responsible Party		Last Updated		Additional Notes

				2. Insulation																																												EA 2. Insulation

						2.1		Basic Insulation (meet both of the following)																Prereq.																										2.1

						2.2		Enhanced Insulation (meet both of the following)																2		0		0										0												2.2

				3. Air Infiltration																																												EA 3. Air Infiltration

						3.1		Reduced Envelope Leakage																Prereq.														0												3.1

												Air leakage rate in ACH50

						3.2		Greatly Reduced Envelope Leakage																2		0		0										0												3.2

				OR		3.3		Minimal Envelope Leakage																3		0		0										0										OR		3.3

				4. Windows																																												EA 4. Windows

						4.1		Good Windows (meet all of the following)																Prereq.																										4.1

						4.2		Enhanced Windows																2		0		0										0												4.2

				OR		4.3		Exceptional Windows																3		0		0										0										OR		4.3

				5. Heating and Cooling Distribution System																																												EA 5. Heating and Cooling Distribution

						5.1		Reduced Distribution Losses (meet all of the following, as appropriate)																Prereq.																										5.1

								A. Forced-Air Systems																B. Nonducted HVAC Systems

						5.2		Greatly Reduced Distribution Losses (meet the following, as appropriate)																2		0		0										0												5.2

								A. Forced-Air Systems																B. Nonducted HVAC Systems

				OR		5.3		Minimal Distribution Losses (meet one of the following, as appropriate)																3		0		0										0										OR		5.3

								A. Forced-Air Systems																B. Nonducted HVAC Systems

				6. Space Heating and Cooling Equipment																																												EA 6. Space Heating and Cooling Equipment

						6.1		? Good HVAC Design and Installation (meet all of the following)																Prereq.																										6.1

																Type of cooling system																Type of heating system

																Cooling efficiency (SEER / EER)																Heating Efficiency (AFUE / HSPF / COP)

						6.2		High-Efficiency HVAC																2		0		0										0												6.2

				OR		6.3		Very High Efficiency HVAC																4		0		0										0										OR		6.3

				7. Water Heating																																												EA 7. Water Heating

						7.1		? Efficient Hot Water Distribution System (meet one of the following)																2		0		0										0												7.1

						7.2		Pipe Insulation																1		0		0										0												7.2

						7.3		Efficient Domestic Hot Water Equipment																3		0		0										0												7.3

																Type of DHW system

												Efficiency				Solar: Percentage of annual DHW load

				8. Lighting																																												EA 8. Lighting

						8.1		ENERGY STAR Lights																Prereq.																										8.1

						8.2		Improved Lighting (meet one of the following, see Rating System for pts)																1.5		0		0										0												8.2

				OR		8.3		Advanced Lighting Package (meet one of the following)																3		0		0										0										OR		8.3

				9. Appliances																																												EA 9. Appliances

						9.1		High-Efficiency Appliances (meet any, see Rating System for pts)																2		0		0										0												9.1

						9.2		Water-Efficiency Clothes Washer																1		0		0										0												9.2

				10. Renewable Energy																																												EA 10. Renewable Energy

						10		? Renewable Energy System																10		0		0										0.0												10

														Reference electric load, kWh/yr (based on HERS model)																Electricity supplied by renewable system, kWh/yr

								0.0%				Percentage of annual reference electric load met by renewable system														0.0		0.0

				11. Residential Refrigerant Management																																												EA 11. Residential Refrigerant Management

						11.1		Refrigerant Charge Test																Prereq.																										11.1

						11.2		Appropriate HVAC Refrigerants (meet one of the following)																1		0		0										0												11.2
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LEED for Neighborhood Development (10 points). Complete the requirements of the LEED for Neighborhood Development (LEED-ND) certification program.


Clarification:
Projects do not need to complete LEED-ND certification before earning this point, but the requirements of Stage 2 must be met.

Moderate Density (2 points). Build homes with an average housing density of 7 or more dwelling units per acre of buildable land. A single home on 1/7-acre buildable lot qualifies.


Clarification:
Buildable land should not include setbacks defined by law as excluded from residential development. Buildable land should include setbacks defined only in developer or covenants or HOA agreements.

Graywater Reuse System (1 point). Design and install a graywater reuse system for landscape irrigation use (i.e., not a septic system) or indoor water use. The system must include a tank or dosing basin that can be used as part of the irrigation system. Graywater must be collected from at least one of the following:
- clothes washer;
- showers;
- some combination of faucets and other sources estimated to exceed 5,000 gallons per year.

Reduce Overall Irrigation Demand by at Least 45% (maximum 4 points, as specified in Table 11). Design the landscape and irrigation system to reduce the overall irrigation water demand water budget. The estimates must be calculated and prepared by a landscape professional, biologist, or other qualified professional using the method outlined below. 

Reduction in estimated irrigation water usage - Points 
45-49%  - 1
40–54% - 2
54–59% - 3
60+% - 4


Exemplary Performance:
Projects can earn ID points for achieving a reduction in estimated outdoor water use of 65% or more. A reduction of 65% or more is awarded 1 ID point; 70% or more is awarded 2 ID points; 75% or more is awarded 3 ID points; 80% or more is awarded 4 ID points.

High-Efficiency Fixtures and Fittings (1 point each, maximum 3 points). Meet one or more of the following requirements by installing high-efficiency (low-flow) fixtures or fittings. A project cannot earn points in both WE 3.1 and WE 3.2 for the same fixture type (e.g., faucet, shower, or toilet).

a) The average flow rate for all lavatory faucets must be ≤ 2.00 gpm.

b) The average flow rate for all showers must be ≤ 2.00 gpm per stall. 

c) The average flow rate for all toilets must be ≤ 1.30 gpf  OR 
toilets must be dual-flush and meet the requirements of ASME A112.19.14  OR 
toilets must meet the U.S. EPA WaterSense specification and be certified and labeled accordingly.


Clarifications:
- Part (c) cannot be earned through the use of toilet tank bags. 

- For part (c), the flow rate of dual-flush toilets can be calculated using the following formula (high and low volumes must be verified):  Avg. volume = [(high volume flush) + 2* (low volume flush)] ÷ 3

- Flow restrictors are an acceptable strategy to earn WE 3, if the flow-restrictors are hardware that cannot easily be removed.  For toilets, flush valve conversion devices and toilet tank bags cannot be used to earn credit under WE 3.

- Average or weighted flow rates (i.e. in the case of dual-flush toilets) must be calculated to the hundredths place. For example, if the average flow rate for toilets is 1.13 gal/flush, this cannot be rounded down to 1.10.

Exceptional Energy Performance (maximum 34 points). Exceed the performance of ENERGY STAR for Homes. Use the equations below relating the Home Energy Standards (HERS) Index to the appropriate number of LEED points.

South: 
LEED Pts = Log (100 - HERS Index) ÷ 0.024 - 48.3

North:
LEED Pts = Log (100 - HERS Index) ÷ 0.021 - 60.8

Clarifications:
- If a project is meeting a regional Builder Option Package (BOP) but not meeting the prerequisites in the prescriptive approach (i.e. EA 2 – 10), the regional BOP can be used to satisfy EA 1.1.  (An example of a regional BOP is the Pacific Northwest BOP.)  In the case of a project that only minimally complies with a regional BOP, the project may only earn EA points for meeting the requirements of EA 7.1, 7.2, and 11.2. See related CIRS: EA 0-14; EA 04-10; EA 07-21. 
- For multi-family buildings using the performance path (EA 1) and modeling the whole building, if the PV is serving an ancillary load that is not already included in the energy model, this ancillary load must be added to the total loads in both the rated and reference building.
- For multi-family buildings modeling the building unit-by-unit, use a pro-rated approach to assign PV to each individual unit. Use the following approach: (a) calculate the kWh output for the entire PV system; (b) calculate the kWh per square foot of conditioned spaces based on the total building square footage; (c) estimate the PV output for each unit by multiplying the unit floor area by the kWh per square foot calculated in part b.
- To be credited in EA 10 or EA 1, any renewable energy system must serve the occupants - either directly or indirectly. If a project leases space on the building for a renewable energy system but the system is not used to offset energy use from the building, it may not be used for EA 10 or EA 1.
- The energy model used for EA 1 in low-rise building should only include the residential and residential-associated spaces, as per the RESNET protocols. For any non-residential spaces, the project team must develop detailed green tenant fit-out guidelines (see relevant guidance from LEED for Homes on tenant fit-out guidelines).
- For single-family homes using the performance path (EA 1), if the PV is serving an ancillary load that is not already included in the energy model, this ancillary load must be added to the total loads in both the reference and rated home.
- For multi-family buildings using the performance path (EA 1) and modeling the building unit-by-unit, use a pro-rated approach to assign PV to each individual unit. Use the following approach: (a) calculate the kWh output for the entire PV system; (b) calculate the kWh per square foot of conditioned spaces based on the total building square footage; (c) estimate the PV output for each unit by multiplying the unit floor area by the kWh per square foot calculated in part b.

Appropriate HVAC Refrigerants (1 point). Do one of the following:
a) Do not use refrigerants. 
b) Install an HVAC system with non-HCFC refrigerant (e.g., R-410a).
c) Install an HVAC system with a refrigerant that complies with the following equation. (See Table 21 for examples of the equation applied to R410a used in different system sizes).

LCGWP + LCODP x 10^5 ≤ 160
 
where  
LCODP = [ODPr x (Lr x Life + Mr) x Rc]/Life   
LCGWP = [GWPr x (Lr x Life + Mr) x Rc]/Life   
LCODP = Lifecycle Ozone Depletion Potential (lb CFC11/ton-year)  
LCGWP = Lifecycle Direct Global Warming Potential (lb CO2/ton-year)   
GWPr = Global Warming Potential of Refrigerant (0–12,000 lb CO2/lbr)   
ODPr = Ozone Depletion Potential of Refrigerant (0–0.2 lb CFC11/lbr)   
Lr = Refrigerant Leakage Rate (0.5–2.0%; default of 2% unless otherwise demonstrated) 
Mr = End-of-life Refrigerant Loss (2.0–10%; default of 10% unless otherwise demonstrated) 
Rc = Refrigerant Charge (0.50–5.0 lbs of refrigerant per ton of cooling capacity)   
Life = Equipment Life (10–35 years; default based on equipment type, unless otherwise demonstrated)

Pipe Insulation (1 point). All domestic hot water piping shall have R-4 insulation. Insulation shall be properly installed on all piping elbows to adequately insulate the 90-degree bend. 


Clarification:
- In order to earn this point, all hot water pipes not used for direct space heating (e.g. radiative floor heating) must meet the requirements of the credit, including sub-slab hot water pipes.

Efficient Hot Water Distribution (2 points). Design and install an energy-efficient hot water distribution system (see Figure 5). None of the branch length requirements below apply to cold water demand loads (e.g., toilets), washing machines, or tubs without showerheads. Select one of the following designs:

a) Structured plumbing system. The system must meet all of the following:
i. The system must have a demand-controlled circulation loop that is insulated to at least R-4. 
ii. The total length of the circulation loop must be less than 40 linear feet of plumbing in one-story homes. Add 2x the ceiling height for two-story homes, and add 4x the ceiling height for three- or four-story homes.
iii. Branch lines from the loop to each fixture must be ≤10 feet long and a maximum of ½-inch nominal diameter. 
iv. The system must be designed with a push button control in each full bathroom and the kitchen and an automatic pump shut-off.

b) Central manifold distribution system. The system must meet all of the following:
i. The central manifold trunk must be no more than 6 feet in length.
ii. The central manifold trunk must be insulated to at least R-4.
iii. No branch line from the central manifold to any fixtures may exceed 20 feet in one-story homes. Add 1x the ceiling height for two-story homes, and add 2x the ceiling height for three- or four-story homes. 
iv. Branch lines from the manifold must be a maximum of ½-inch nominal diameter. 

c) Compact design of conventional system. The system must meet all of the following:
i. No branch line from the water heater to any fixtures may exceed 20 feet in one-story homes. Add 1x the ceiling height for two-story homes, and add 2x the ceiling height for three- or four-story homes. 
ii. Branch lines from the central header to each fixture must be a maximum of ½-inch nominal diameter.


Clarifications:
- Determine "ceiling height" by measuring the floor-to-floor distance. No additional branch length should be allowed for homes with a basement, and a basement should not be considered an additional story for EA 7.1.
- Part (a) can be met using multiple loops that extend from a single water heater. 
- Parts (b) & (c) can be met with multiple water heaters.
- For parts (a-iii), (b-iii), and (c-i), calculate the length of installed pipe from the circulation loop, manifold, or water heater to the furthest fixture.  Any 3/8” diameter piping should be counted at half the length of ½” diameter pipe when calculating maximum branch length; check local code for compliance. 
- For part (c-i) in a multi-story home, the maximum allowable branch length differs for each story.  Branches to 1st floor fixtures may not exceed 20 feet; branches to 2nd story fixtures may not exceed 20 feet + 1x the story height; branches to 3rd story fixtures may not exceed 20 feet + 2x the story height; etc. 
- Partial credit (1 point) is awarded if a project meets part (a) – structured plumbing system - sections i, iii, and iv.
- Pot-fillers can be left out of this equation if they are not located above a sink or drain.
- For part (a-iv), motion sensors are an acceptable alternative to push button controls as long as the motion sensor is designed to activate the demand-controlled pump and there is a time delay after the initial trigger to shut off the pump. The sensor should be installed in a way that the pump is only activated if someone is very close to the faucet or shower.
- Part (c) can be awarded if the total capacity (in gallons) for each hot water branch line in the home is less than 0.5 gallons. (EA 07-37)
- The WaterSense New Home requirements for hot water distribution satisfy EA 7.1 for both parts (b) and (c). Meeting the WaterSense New Home requirements for a structured plumbing system only ensures 1 point for EA 7.1 unless the length of the recirculating loop is verified. (EA 07-40)

ENERGY STAR with Indoor Air Package (13 points). Complete all the requirements of the U.S. Environmental Protection Agency’s ENERGY STAR with Indoor Air Package (IAP).


Clarification:
- LEED for Homes will treat certification under Indoor airPLUS (the USEPA’s replacement for Indoor Air Package) as equivalent to certification under the Indoor Air Package: EQ 1 earned with Indoor airPLUS is worth 13 points.  Projects registered after June 23, 2009 must use Indoor airPLUS to earn EQ 1.
- IAP section 4.5 includes the requirement that the "Airflow shall be tested to meet rated fan airflow (at 0.25 in. w.c.) OR verify duct(s) sized according to the requirements of ASHRAE 62.2 Table 7.1 and the manufacturer’s design criteria (ASHRAE 62.2 section 7.3). Projects earning EQ 1 cannot earn points in EQ 4.3.

Moisture Load Control (1 point). Install dehumidification equipment with sufficient latent capacity to maintain relative humidity at or below 60%. This must be achieved through one of the following:

a) Additional dehumidification system(s).

b) A central HVAC system equipped with additional controls to operate in dehumidification mode.


Clarification:
Dehumidification equipment is not required to maintain RH <60% for every hour of the year; projects are granted some discretion.  When determining latent loads to include, use ASHRAE Fundamentals or a comparable standard. Loads should include outdoor loads from ventilation and air leakage, as well as indoor loads from showers, cooking, etc.

Basic Local Exhaust. Meet all the following requirements: 

a) Design and install local exhaust systems in all bathrooms (including half-baths) and the kitchen to meet the requirements of Section 5 of ASHRAE Standard 62.2. Sample requirements that relate to minimum intermittent local exhaust flow rates are shown in Table 31, below. 

b) Design and install the fans and ducts to meet the requirements of Section 7 of ASHRAE Standard 62.2.

c) Exhaust air to the outdoors (i.e., exhaust to attics or interstitial spaces is not permitted).

d) Use ENERGY STAR labeled bathroom exhaust fans (except for exhaust fans serving multiple bathrooms).


Clarifications:
- Part (d) is waived for bathrooms with an ERV or HRV.

- As written, ASHRAE Standard 62.2 (and LEED for Homes) requires local exhaust in the kitchen that meets the following: If the fan capacity produces fewer than 5 kitchen ACH, the exhaust must be provided by a range hood and meet the 100 CFM requirement in Std. 62.2; If the fan capacity produces greater than 5 kitchen ACH, the exhaust may be a non-range hood, but must be located in the kitchen.

Enhanced Local Exhaust (1 point). Use one of the following strategies in every bathroom to control the use of the local exhaust fan:

a) An occupancy sensor. 

b) An automatic humidistat controller. 

c) An automatic timer to operate the fan for a timed interval after occupant leaves the room.

d) A continuously operating exhaust fan. 


Clarifications:
- This credit can be awarded if the requirements are met for all bathrooms with showers, bathtubs, or spas (i.e. half-baths are excluded). 

- For EQ 5.2, timers should be set to operate exhaust fans for at least 20 minutes after showering. (EQ 05-13)

Third-Party Performance Testing (1 point). Perform a third-party test of each exhaust air flow rate for compliance with the requirements in Section 5 of ASHRAE Standard 62.2.

Preoccupancy Flush (1 point). Flush the home with fresh air, according to the following guidelines:

a) Flush prior to occupancy but after all phases of construction are completed.

b) Flush the entire home, keeping all interior doors open.

c) Flush for 48 total hours; the hours may be nonconsecutive, if necessary. 

d) Keep all windows open and run a fan (e.g., HVAC system fan) continuously or flush the home with all HVAC fans and exhaust fans operating continuously at the highest flow rate.

e) Use additional fans to circulate air within the home.

f) Replace or clean HVAC air filter afterward, as necessary.

Exhaust Fan in Garage (1 point). Install an exhaust fan in the garage that is rated for continuous operation and designed to be operated in one of the following ways. Nonducted exhaust fans must be 70 cfm or greater, and ducted exhaust fans must be 100 cfm or greater. 

a) Fan must run continuously; or

b) Fan must be designed with an automatic timer control linked to an occupant sensor, light switch, garage door opening-closing mechanism, carbon monoxide sensor, or equivalent. The timer must be set to provide at least three air changes each time the fan is turned on.


Clarification:
If a multi-car above-ground garage is open to the air on three sides (i.e. one side is shared with the multi-family building), EQ 10.3 may be awarded. If a garage is open to the air on 4 sides, it means it's detached from the multi-family building and EQ 10.4 may be awarded. (EQ 10-22)

Basic Operations Training. Provide the home’s occupant(s) with the following:

a) An operations and maintenance manual or binder that includes all the following items: i. The completed checklist of LEED for Homes features;  ii. A copy of each signed Accountability Form; i ii. A copy of the durability inspection checklist;  iv. The product manufacturers’ manuals for all installed equipment, fixtures, and appliances;  v. General information on efficient use of energy, water, and natural resources;  vi. Operations and maintenance guidance for any LEED for Homes–related equipment installed in the home, including space heating and cooling equipment, mechanical ventilation equipment, humidity control equipment, radon protection system, renewable energy system, and irrigation, rain water harvesting, and or graywater system;  vii. Guidance on occupant activities and choices, including cleaning materials, methods, and supplies, water-efficient landscaping, impacts of chemical fertilizers and pesticides, irrigation, lighting selection, and appliance selection;  viii. Educational information on “green power”.

b) A minimum one-hour walkthrough of the home with the occupant(s), featuring the following: i. Identification of all installed equipment;  ii. Instruction in how to use the measures and operate the equipment;  iii. Information on how to maintain the measures and equipment.


Clarification:
- It is acceptable to provide the O&M manual in a digital format (e.g. cd or dvd), but tenants should be able to request and receive a printed copy if they are unable to access or read the information in digital format.

Basic Insulation. Meet all the following requirements:

a) Install insulation that meets or exceeds the R-value requirements listed in Chapter 4 of the 2004 International Energy Conservation Code. Alternative wall and insulation systems, such as structural insulated panels (SIPs) and insulated concrete forms (ICFs), must demonstrate a comparable R-value, but thermal mass or infiltration effects cannot be included in the R-value calculation.

b) Install insulation to meet the Grade II specifications set by the National Home Energy Rating Standards (Table 16). Installation must be verified by an energy rater or Green Rater conducting a predrywall thermal bypass inspection, as summarized in Figure 3.
Note: For any portion of the home constructed with SIPs or ICFs, the rater must conduct a modified visual inspection using the ENERGY STAR Structural Insulated Panel Visual Inspection Form. 


Clarification:
- For part (b) in historic homes, gut-rehab homes, or other cases where part of an exterior wall cavity is inaccessible, LEED for Homes follows the guidance provided by EPA in Note 1 of the TBC: “verification of measures in the thermal bypass inspection checklist (TBC) are subject to the judgment and discretion of the energy rater.” If an energy rater is satisfied that the methodology and results of infrared testing on a project meet the TBC requirements, this is acceptable. Similarly, if the home energy rater is satisfied that a specific approach to blown-in insulation meets the TBC requirements on a project, this is acceptable. 

- According to the EPA, the slab-edge insulation requirement in the TBC only applies to slab-on-grade floors with a floor surface less than 12" below grade.  Basements are typically exempted under this definition, except for walkout basements. However, EPA also allows up to 25% of the slab edge to be uninsulated.

Enhanced Insulation (2 points). Meet the following requirements:

a) Install insulation that exceeds the R-value requirements listed in Chapter 4 of the 2004 International Energy Conservation Code by at least 5%. Alternative wall and insulation systems, such as structural insulated panels (SIPs) and insulated concrete forms (ICFs), must demonstrate a comparable R-value, but thermal mass or infiltration effects cannot be included in the R-value calculation.

b) Install insulation to meet the Grade I specifications set by the National Home Energy Rating Standards (Table 16). Installation must be verified by an energy rater or Green Rater conducting a predrywall thermal bypass inspection as summarized in Figure 3. 
Note: For any portion of the home constructed with SIPs or ICFs, the rater must conduct a modified visual inspection, using the ENERGY STAR Structural Insulated Panel Visual Inspection Form.

Reduced Envelope Leakage. Meet the air leakage requirements shown in Table 17. The air leakage rate must be tested and verified by an energy rater.

Greatly Reduced Envelope Leakage. Meet the air leakage requirements shown in Table 17. The air leakage rate must be tested and verified by an energy rater.

Minimal Envelope Leakage. Meet the air leakage requirements shown in Table 17. The air leakage rate must be tested and verified by an energy rater.

Good Windows. Meet all the following requirements:

a) Design and install windows and glass doors that have NFRC ratings that meet or exceed the window requirements of the ENERGY STAR for Homes national Builder Option Package (Table 18). 

b) The ratio of skylight glazing to conditioned floor area may not exceed 3%.  All skylights must meet the ENERGY STAR performance requirements for skylights, but are exempt from the requirements in Table 18.

c) Homes in the North or North/Central climate zones that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent U-factor requirement (also applicable to EA 4.2 and 4.3):
U-factor = [0.18 / WFA] * [U-factor from Table 18] 

d) Homes in the South or South/Central climate zones  that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent solar heat gain coefficient (SHGC) requirement (also applicable to EA 4.2 and 4.3):
SHGC = [0.18 / WFA] * [SHGC from Table 18]

Note: Up to 0.75% of the window-to-floor area may be used for decorative glass or skylight area that does not meet the U-factor and SHGC requirements above.

Exceptional Windows (3 points). Design and install windows and glass doors that have NFRC ratings that substantially exceed the window requirements in the ENERGY STAR for Homes national Builder Option Package (Table 18). 

Clarifications:
- Homes in the North or North/Central climate zones that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent U-factor requirement:
U-factor = [0.18 / WFA] * [U-factor from Table 18] 
- Homes in the South or South/Central climate zones  that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent solar heat gain coefficient (SHGC) requirement:
SHGC = [0.18 / WFA] * [SHGC from Table 18]
- If a home has a WFA of greater than 0.18, the requisite U-factor and SHGC for EA 4.2 and 4.3 is more stringent. Projects must use the adjustment in notes (c) and (d) in EA 4.1. (EA 04-14)

Enhanced Windows (2 points). Design and install windows and glass doors that have NFRC ratings that exceed the window requirements in the ENERGY STAR for Homes national Builder Option Package (Table 18). 

Clarifications:
- Homes in the North or North/Central climate zones that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent U-factor requirement:
U-factor = [0.18 / WFA] * [U-factor from Table 18] 
- Homes in the South or South/Central climate zones  that have a total window-to-floor area ratio (WFA) of 18% or more must meet a more stringent solar heat gain coefficient (SHGC) requirement:
SHGC = [0.18 / WFA] * [SHGC from Table 18]
- If a home has a WFA of greater than 0.18, the requisite U-factor and SHGC for EA 4.2 and 4.3 is more stringent. Projects must use the adjustment in notes (c) and (d) in EA 4.1. (EA 04-14)

A. Forced-Air Systems:
Reduced Distribution Losses. Meet the following requirements:
a) Limit duct air leakage rate to outside the conditioned envelope. The tested duct leakage rate must be ≤ 4.0 cfm at 25 Pascals per 100 square feet of conditioned floor area (for each installed system), verified by the energy rater. Testing is waived if the home meets EA 5.3 (b) or (c).
b) Do not install ducts in exterior walls unless extra insulation is added to maintain the overall UA for an exterior wall without ducts. Ducts may be run inside interior wall cavities but must be fully ducted (i.e., do not use the wall cavity as the duct).
c) Use at least R-6 insulation around ducts in unconditioned spaces.



B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Reduced Distribution Losses. Use at least R-3 insulation around distribution pipes in unconditioned spaces.

A. Forced-Air Systems:
Greatly Reduced Distribution Losses (2 points). Limit duct air leakage to outside the conditioned envelope. The tested duct leakage rate must be ≤ 3.0 cfm at 25 Pascals per 100 square feet of conditioned floor area (for each installed system), verified by the energy rater. 



B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Greatly Reduced Distribution Losses (2 points). Keep the system (including boiler and distribution pipes) entirely within the conditioned envelope.

A. Forced-Air Systems:
Minimal Distribution Losses (3 points). Meet one of the following requirements:
a) Limit duct air leakage to outside the conditioned envelope. The tested duct leakage rate must be ≤ 1.0 cfm at 25 Pascals per 100 square feet of conditioned floor area, verified by the energy rater. 
b) Locate the air-handler unit and all ductwork within the conditioned envelope and minimize envelope leakage (i.e., meet the requirements of EA 3.3).
c) Locate the air-handler unit and all ductwork visibly within conditioned spaces (i.e., no ductwork hidden in walls, chases, floors, or ceilings).



B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Minimal Distribution Losses (1 point). Install outdoor reset control (i.e., controls that modulate distribution water temperature based on outdoor air temperature).

Good HVAC Design and Installation. Meet each of the following requirements:
a) Design and size HVAC equipment properly using ACCA Manual J, the ASHRAE 2001 Handbook of Fundamentals or an equivalent computation procedure.
b) Install HVAC equipment that meets the requirements of the ENERGY STAR for Homes national Builder Option Package (Table 19).
c) Install ENERGY STAR labeled programmable thermostat (except heat pumps and hydronic systems). 


IECC Climate Zones 1-3, Cooling Equipment                                               IECC Climate Zones 1-3, Heating Equipment
Central AC and air source heat pumps ≥ 14 SEER                                     Central AC and air source heat pumps ≥ 8.2 HSPF  
Open loop ground-source heat pumps ≥ 16.2 EER                                    Furnaces (gas, oil or propane) ≥ 80 AFUE 
Closed loop ground-source heat pumps ≥ 14.1 EER                                 Boilers (gas, oil or propane) ≥ 80 AFUE
Direct expansion ground-source heat pumps ≥ 15 EER                          Open loop ground-source heat pumps ≥ 3.6 COP 
                                                                                                                               Closed loop ground-source heat pumps ≥ 3.3 COP 
                                                                                                                               Direct expansion ground-source heat pumps ≥ 3.5 COP

IECC Climate Zones 4-8, Cooling Equipment                                               IECC Climate Zones 4-8, Heating Equipment
Central AC and air source heat pumps ≥ 13 SEER                                     Central AC and air source heat pumps ≥ 8.2 HSPF
Open loop ground-source heat pumps ≥ 16.2 EER                                    Furnaces (gas, oil or propane) ≥ 90 AFUE        
Closed loop ground-source heat pumps ≥ 14.1 EER                                 Boilers (gas, oil or propane) ≥ 85 AFUE       
Direct expansion ground-source heat pumps ≥ 15 EER                          Open loop ground-source heat pumps ≥ 3.6 COP    
                                                                                                                               Closed loop ground-source heat pumps ≥ 3.3 COP 
                                                                                                                               Direct expansion ground-source heat pumps ≥ 3.5 COP

Clarifications:
- For part (c), programmable thermostats are no longer required to be ENERGY STAR labeled.
- The note indicates that homes with no air-conditioning must follow the performance approach (e.g. EA 1). Homes with no heating must also follow the performance approach, and may not use the prescriptive pathway. 
- Part (b) requires that the HVAC equipment meet or exceed the performance specifications in the ENERGY STAR national BOP. This includes the following requirements not mentioned in the Rating System: 1) homes with heat pumps and programmable thermostats must have adaptive recovery; 2) “Indoor and outdoor coils shall be matched in accordance with ARI standards”; and 3) "Maximum oversizing limit for air conditioners and heat pumps is 15% - with the exception of heat pumps in Climate Zones 5 - 8, where the maximum oversizing limit is 25%." 
- A Manual J (or equivalent) calculation is required for each unit in multi-family or multi-home projects. It may be possible to re-use a Manual J calculation, but only if the units have the same or very similar design (including size, orientation, exposure, and energy-efficiency measures) such that they would be expected to have the same loads.
- Although Manual J & D calculations are not required for ductless projects, calculations must be performed to determine the room-by-room loads based on specific features of the home and to determine how to size the distribution system to satisfy these loads.  In the case where individual heating and cooling units are used in each room (e.g. radiant floor heating, mini-splits), the distribution requirement may be satisfied by performing the load calculations and then following manufacturer’s guidance to meet these loads.

High-Efficiency HVAC (2 points). Design and install HVAC equipment that is better than the equipment required by the ENERGY STAR Builder Option Package (Table 19). 

IECC Climate Zones 4-8, Cooling Equipment
Central AC and air source heat pumps ≥ 14 SEER 
Open loop ground-source heat pumps ≥ 17.8 EER 
Closed loop ground-source heat pumps ≥ 15.5 EER 
Direct expansion ground-source heat pumps ≥ 16.5 EER

IECC Climate Zones 4-8, Heating Equipment
Central AC and air source heat pumps ≥ 8.6 HSPF
Furnaces (gas, oil or propane) ≥ 92 AFUE 
Boilers (gas, oil or propane) ≥ 87 AFUE
Open loop ground-source heat pumps ≥ 4.0 COP 
Closed loop ground-source heat pumps ≥ 3.6 COP 
Direct expansion ground-source heat pumps ≥ 3.9 COP


IECC Climate Zones 1-3, Cooling Equipment
Central AC and air source heat pumps ≥ 15 SEER 
Open loop ground-source heat pumps ≥ 17.8 EER 
Closed loop ground-source heat pumps ≥ 15.5 EER 
Direct expansion ground-source heat pumps ≥ 16.5 EER

IECC Climate Zones 1-3, Heating Equipment
Central AC and air source heat pumps ≥ 8.6 HSPF
Furnaces (gas, oil or propane) ≥ 90 AFUE 
Boilers (gas, oil or propane) ≥ 85 AFUE
Open loop ground-source heat pumps ≥ 4.0 COP 
Closed loop ground-source heat pumps ≥ 3.6 COP 
Direct expansion ground-source heat pumps ≥ 3.9 COP

Very High Efficiency HVAC (maximum 4 points). Design and install HVAC equipment that is substantially better than the equipment required by the ENERGY STAR Builder Option Package (Table 19). Any piping designed as part of a heat pump system to carry water that is well above (or below) the thermostatic temperature settings in the home must have R-4 insulation or greater. 
 Note: The maximum of 4 points is available only if a heat pump is installed. Furnace and boiler systems can earn a maximum of 3 points.

IECC Climate Zones 4-8, Cooling Equipment
Central AC and air source heat pumps ≥ 15 SEER 
Open loop ground-source heat pumps ≥ 19.4EER 
Closed loop ground-source heat pumps ≥ 17 EER 
Direct expansion ground-source heat pumps ≥ 18 EER

IECC Climate Zones 4-8, Heating Equipment
Central AC and air source heat pumps ≥ 9.0 HSPF
Furnaces (gas, oil or propane) ≥ 94 AFUE 
Boilers (gas, oil or propane) ≥ 90 AFUE
Open loop ground-source heat pumps ≥ 4.3 COP 
Closed loop ground-source heat pumps ≥ 4.0 COP 
Direct expansion ground-source heat pumps ≥ 4.2 COP

IECC Climate Zones 1-3 Cooling Equipment
Central AC and air source heat pumps ≥ 16 SEER 
Open loop ground-source heat pumps ≥ 19.4 EER 
Closed loop ground-source heat pumps ≥ 17 EER 
Direct expansion ground-source heat pumps ≥ 18 EER

IECC Climate Zones 1-3 Heating Equipment
Central AC and air source heat pumps ≥ 9.0 HSPF
Furnaces (gas, oil or propane) ≥ 92 AFUE 
Boilers (gas, oil or propane) ≥ 87 AFUE
Open loop ground-source heat pumps ≥ 4.3 COP 
Closed loop ground-source heat pumps ≥ 4.0 COP 
Direct expansion ground-source heat pumps ≥ 4.2 COP

Efficient Domestic Hot Water (DHW) Equipment (maximum 3 points). Design and install energy-efficient water heating equipment. Select one measure from Table 20 below.

Water heater type and efficiency requirement - Points

Gas water heaters  
EF ≥ 0.53 (80 gallon) High-efficiency storage water heater - 1
EF ≥ 0.57 (60 gallon) High-efficiency storage water heater - 1
EF ≥ 0.61 (40 gallon) High-efficiency storage water heater - 1
EF ≥ 0.8 Storage or tankless water heater - 2
CAE ≥ 0.8 Combination water and space heaters - 2

Electric water heaters   
EF ≥ 0.89 (80 gallon) High-efficiency storage water heater - 1
EF ≥ 0.92 (50 gallon) High-efficiency storage water heater - 1
EF ≥ 0.93 (40 gallon) High-efficiency storage water heater - 1
EF ≥ 0.99 Tankless water heater - 2
EF ≥ 2.0 Heat pump water heater - 3

Solar water heaters (backup)   
≥ 40% of annual DHW load With preheat tank - 2
≥ 60% of annual DHW load With preheat tank - 3

ENERGY STAR Lights. Install at least four ENERGY STAR labeled light fixtures or ENERGY STAR labeled compact fluorescent light bulbs (CFLs) in high-use rooms (kitchen, dining room, living room, family room, hallways).

Improved Lighting (1.5 maximum points). Select and install one or both of the following measures:

a) Indoor lighting (0.5 points). Install three additional ENERGY STAR labeled light fixtures or ENERGY STAR labeled compact fluorescent light bulbs (CFLs) in high-use rooms. These are in addition to the four ENERGY STAR lights required by EA 8.1.

b) Exterior lighting (1 point). All exterior lighting must have either motion sensor controls or integrated photovoltaic cells. The following lighting is exempt: emergency lighting; lighting required by code for health and safety purposes; and lighting used for eye adaptation near covered vehicle entrances or exits.

Renewable Energy System (maximum 10 points). Design and install a renewable electricity generation system. Use energy modeling to estimate both the energy supplied by the renewable energy system and the annual reference electrical load. Receive 1 point for every 3% of the annual reference electrical load met by the system.

Annual reference electric load is defined as the amount of electricity that a typical home (e.g., the HERS Reference Home) would consume in a typical year. The annual reference electric load must be determined using the procedures specified in the 2006 Mortgage Industry National Home Energy Rating Standards (HERS) Guidelines. 

For example,
Annual reference electric load = 10,000 KWh
Annual electricity consumption in LEED home  = 7,000 KWh
Annual electricity supplied by renewable energy system  = 1,800 KWh
Percentage of annual reference electric load 
supplied by renewable energy system = 1,800 / 10,000  = 18.0% 
LEED points, under EA 10 = 18.0 ÷ 3 = 6.0 points

Clarifications:
- For single-family homes using the prescriptive path (EA 10), any ancillary loads served by the PV system must be added to the annual reference electric load before doing the calculation to determing percent savings.
- For multi-family buildings using the prescriptive path (EA 10) and a whole-building approach, any ancillary loads served by the PV system must be added to the annual reference electric load before doing the calculation to determing percent savings.
- For multi-family buildings using the prescriptive path (EA 10) and a unit-by-unit approach, use the following approach: (a) calculate the kWh output for the entire PV system; (b) calculate the kWh per square foot of conditioned spaces based on the total building square footage; (c) estimate the PV output for each unit by multiplying the unit floor area by the kWh per square foot calculated in part b; and (d) use this pro-rated output in the calculation in EA 10.
- For multi-family buildings using the prescriptive path (EA 10) and a unit-by-unit approach, PV may only be credited if it serves all of the units / occupants.
- For projects using the prescriptive path (EA 10), any ancillary loads served by the PV system must be added to the annual reference electric load before doing the calculation to determing percent savings.

Innovation 1. Prepare a written Innovative Design Request, to be submitted by the LEED for Homes Provider to USGBC, explaining the merits of the proposed measure. This point cannot be counted until LEED for Homes has ruled on the request. All written submittals must contain the following:
- the intent of the proposed measure; 
- the proposed requirement for compliance; 
- the proposed documentation to demonstrate compliance; and
- a description and an estimate of the benefit or impact provided by the proposed measure.

Innovation 3. Prepare a written Innovative Design Request, to be submitted by the LEED for Homes Provider to USGBC, explaining the merits of the proposed measure. This point cannot be counted until LEED for Homes has ruled on the request. All written submittals must contain the following:
- the intent of the proposed measure; 
- the proposed requirement for compliance; 
- the proposed documentation to demonstrate compliance; and
- a description and an estimate of the benefit or impact provided by the proposed measure.

Erosion Controls During Construction. Prior to construction, design and plan appropriate erosion control measures. During construction, implement these measures. Erosion control measures must include all of the following: 

a) Stockpile and protect disturbed topsoil from erosion (for reuse).

b) Control the path and velocity of runoff with silt fencing or comparable measures.

c) Protect on-site storm sewer inlets, streams, and lakes with straw bales, silt fencing, silt sacks, rock filters, or comparable measures.

d) Provide swales to divert surface water from hillsides.

e) If soils in a sloped area (i.e., 25%, or 4:1 slope) are disturbed during construction, use tiers, erosion blankets, compost blankets, filter socks and berms, or some comparable approach to keep soil stabilized.

Integrated Project Team (1 point). Assemble and involve a project team to meet the three criteria below:

a) Include team members, in addition to the builder and Green Rater, whose capabilities include at least three of the following skill sets: architecture or residential building design; mechanical or energy engineering; building science or performance testing; green building or sustainable design; and civil engineering, landscape architecture, habitat restoration, or land-use planning.

b) Actively involve all team members referenced above in at least three of the following phases of the home design and construction process: conceptual or schematic design; LEED planning; preliminary design; energy and envelope systems analysis or design; design development; final design, working drawings or specifications; and construction.

c) Conduct meetings with the project team at least monthly to review project status, introduce new team members to project goals, discuss problems encountered, formulate solutions, review responsibilities and identify next steps.   


Clarifications:
- The “project team” does not include the Provider and/or green rater.  For part (a), the credit should be changed to “Include team members, not including the builder or Green Rater, whose capabilities include…”

- For part (c), if a project is on hold or inactive, monthly meetings are not required. (ID 01-03)

Durability Management. During construction, the builder shall have a quality management process in place to ensure installation of the durability measures. This prerequisite can be satisfied by having the builder inspect and check off each measure in the durability inspection checklist created for 2.1(e), above.

No Invasive Plants. Introduce no invasive plant species into the landscape. 

Clarification:
This requirement applies to all vegetation, including turfgrass and vegetated groundcovers. (SS 02-55)

Management of Runoff from Roof (maximum 2 points). Design and install one or more of the following runoff control measures: 

a) Install permanent stormwater controls (e.g., vegetated swales, on-site rain garden, dry well, or rainwater cistern) designed to manage runoff from the home (1 point). 

b) Install vegetated roof to cover 50% of the roof area (0.5 point). 

     OR 

c) Install vegetated roof to cover 100% of the roof area (1 point). 

d) Have the site designed by a licensed or certified landscape design or engineering professional such that all water runoff from the home is managed through an on-site design element (2 points).

Very High Density (4 points). Build homes with an average housing density of 20 or more dwelling units per acre of buildable land. A single home on 1/20-acre buildable lot qualifies.

Clarification:
Buildable land should not include setbacks defined by law as excluded from residential development. Buildable land should include setbacks defined only in developer or covenants or HOA agreements.

High Density (3 points). Build homes with an average housing density of 10 or more dwelling units per acre of buildable land. A single home on 1/10-acre buildable lot qualifies.

Clarification:
Buildable land should not include setbacks defined by law as excluded from residential development. Buildable land should include setbacks defined only in developer or covenants or HOA agreements.

Permanent Erosion Controls (1 point). Design and install one of the following permanent erosion control measures: 

a) If portions of the lot are located on a steep slope, reduce long-term runoff effects through use of terracing and retaining walls.

OR

b) Plant one tree, four 5-gallon shrubs, or 50 square feet of native groundcover per 500 square feet of disturbed lot area (including area under roof). 


Clarification:
- In part (b), trees installed should be mature enough to have a caliper (trunk thickness) of at least 1.5 inches. Also, it is acceptable to use ten 2-gallon shrubs rather than four 5-gallon shrubs per 500 sf. 
- Projects that are constructed to the lot-line and have no space for landscaping may not earn this credit.

Infill (2 points). Select a lot such that at least 75% of the perimeter immediately borders previously developed land. In the case of a multihome new development, each home in the development is awarded these points if at least 75% of the development site immediately borders previously developed land.

Clarifications:
- Where the term “borders previously developed land” is used, the land itself must be developed. Being located adjacent to a lot with development located on it is not sufficient unless the development is immediately adjacent to the LEED project. 

- Where the term “borders previously developed land” is used, the adjacent land must have development that is at least 5 years old. 

- If the home is located in a new development, then the term “development site” includes all of the new home sites in that new development, not just the one building site that is to be certified.

- If a project borders a body of water, this border should not be included in the calculation – i.e. it should not be a credit or penalty. 

- If a project borders a park or is a corner lot, the adjacent park or roadway shall be treated as non-existent (i.e., assessment is to be based on the land on the other side of the park, or the land on the other side of one of the roadways).

Innovation 4. Prepare a written Innovative Design Request, to be submitted by the LEED for Homes Provider to USGBC, explaining the merits of the proposed measure. This point cannot be counted until LEED for Homes has ruled on the request. All written submittals must contain the following:
- the intent of the proposed measure; 
- the proposed requirement for compliance; 
- the proposed documentation to demonstrate compliance; and
- a description and an estimate of the benefit or impact provided by the proposed measure.

Innovation 2. Prepare a written Innovative Design Request, to be submitted by the LEED for Homes Provider to USGBC, explaining the merits of the proposed measure. This point cannot be counted until LEED for Homes has ruled on the request. All written submittals must contain the following:
- the intent of the proposed measure; 
- the proposed requirement for compliance; 
- the proposed documentation to demonstrate compliance; and
- a description and an estimate of the benefit or impact provided by the proposed measure.

Third-Party Durability Management Verification (3 points). Have the Green Rater inspect and verify each measure listed in the durability inspection checklist created for 2.1(e), above. 

Clarification:
In order to earn this, the durability inspection checklist must include at least 18-20 strategies, with at least 3 strategies in every medium or high durability risk area. All strategies must be verified to be counted. This count may not include strategies that are already prerequisites in the Rating System (see ID 02-25).

Professional Credentialed with Respect to LEED for Homes (1 point). At least one principal member of the project team shall be a professional who is credentialed with respect to LEED for Homes as determined by the U.S. Green Building Council. 


Clarification :
Once the LEED AP Homes credential is available, projects may begin awarding the credit, on the following strict conditions: 1) the individual with the credential must be a principal member of the project team, and not a member of the verification team; 2) the individual with the credential must play an ongoing role on the project team, including participation in meetings, etc.; 3) the credential must be earned and verified by the Green Rater prior to the project's preliminary rating; 4) there are currently no credentials or levels of experience that are considered equivalent to LEED AP Homes, but there may be considerations in the future.

Preliminary Rating. As early as practical, conduct a preliminary LEED for Homes meeting, with the participation of the Provider and key members of the project team. As part of the meeting, create an action plan that identifies the following:

- The targeted LEED award level (Certified, Silver, Gold, or Platinum).
- The LEED for Homes credits that have been selected to meet the targeted award level.
- The party accountable for meeting the LEED for Homes requirements for each selected credit.

Rainwater Harvesting System (maximum 4 points, as specified in Table 10). Design and install a rainwater harvesting and storage system (including surface runoff and/or roof runoff) for landscape irrigation use or indoor water use. The storage system must be sized to hold all the water from a 1-inch rainfall event (equivalent to 0.62 gallons per square foot of roof area used for capture), taking into consideration the size of the harvest system (i.e., 50% or 75% of total roof area, depending on the measure chosen from Table 10). 

System size Application - Points
≥ 50% of roof area Indoor only - 2
≥ 50% of roof area Outdoor only - 3
≥ 75% of roof area Both indoor and outdoor - 4


Clarification:
- Partial credit (1 point) can be awarded if a system is installed that only collects water from 25-50% of the roof area, but a storage tank must be installed to collect water for a 1-inch rain event falling on 50% of the roof area. 
- To earn this credit,  a storage system must be installed. The storage system must be designed to address concerns about mosquitoes, pests, and debris, and must be accessible for reuse of the water (e.g. plumbing to irrigation system, hose bib). Open wells, ponds, etc. are not considered acceptable storage systems for this credit. (WE 01-26)

Use of Municipal Recycled Water System (3 points). Design the plumbing such that irrigation system water demand is supplied by municipal recycled water. This is applicable only in communities with a municipal recycled water program.

 Note: A home using a municipal recycled water system cannot receive points under WE 1.2 (Graywater Reuse System) or WE 1.1 (Rainwater Harvesting System) for outdoor applications.

Third-Party Inspection (1 point). Perform a third-party inspection of the irrigation system in operation, including observation of all of the following:

a) All spray heads are operating and delivering water only to intended zones. 

b) Any switches or shut-off valves are working properly.

c) Any timers or controllers are set properly. 

d) Any irrigation systems are located at least 2 feet from the home. 

e) Irrigation spray does not hit the home.

Refrigerant Charge Test. Provide proof of proper refrigerant charge of the air- conditioning system (unless home has no mechanical cooling system).


Clarifications:
- Split systems, even those that are pre-charged, must have a refrigerant charge test to satisfy EA 11.1. 
- No refrigerant charge test is required for non-split, factory charged units.

Pipe Insulation (1 point). All domestic hot water piping shall have R-4 insulation. Insulation shall be properly installed on all piping elbows to adequately insulate the 90-degree bend. 


Clarification:
- In order to earn this point, all hot water pipes not used for direct space heating (e.g. radiative floor heating) must meet the requirements of the credit, including sub-slab hot water pipes.

Appropriate HVAC Refrigerants (1 point). Do one of the following:
a) Do not use refrigerants. 
b) Install an HVAC system with non-HCFC refrigerant (e.g., R-410a).
c) Install an HVAC system with a refrigerant that complies with the following equation. (See Table 21 for examples of the equation applied to R410a used in different system sizes).

LCGWP + LCODP x 10^5 ≤ 160
 
where  
LCODP = [ODPr x (Lr x Life + Mr) x Rc]/Life   
LCGWP = [GWPr x (Lr x Life + Mr) x Rc]/Life   
LCODP = Lifecycle Ozone Depletion Potential (lb CFC11/ton-year)  
LCGWP = Lifecycle Direct Global Warming Potential (lb CO2/ton-year)   
GWPr = Global Warming Potential of Refrigerant (0–12,000 lb CO2/lbr)   
ODPr = Ozone Depletion Potential of Refrigerant (0–0.2 lb CFC11/lbr)   
Lr = Refrigerant Leakage Rate (0.5–2.0%; default of 2% unless otherwise demonstrated) 
Mr = End-of-life Refrigerant Loss (2.0–10%; default of 10% unless otherwise demonstrated) 
Rc = Refrigerant Charge (0.50–5.0 lbs of refrigerant per ton of cooling capacity)   
Life = Equipment Life (10–35 years; default based on equipment type, unless otherwise demonstrated)

High-Efficiency Appliances (maximum 2 points). Install appliances from the list below. To receive points for one type (e.g., refrigerator), every appliance of that type must meet the applicable requirement below. 

a) ENERGY STAR labeled refrigerator(s) (1 point).

b) ENERGY STAR labeled ceiling fans (at least one in living or family room and one per bedroom) (0.5 point).

c) ENERGY STAR labeled dishwasher(s) that use 6.0 gallons or less per cycle (0.5 point).

d) ENERGY STAR labeled clothes washer(s) (0.5 point).

Water-Efficient Clothes Washer (1 point). Install clothes washer with modified energy factor (MEF) ≥ 2.0 and water factor (WF) < 5.5. A clothes washer that meets these requirements and the requirement in EA 9.1 can be counted for both.

Framing Order Waste Factor Limit. Limit the overall estimated waste factor to 10% or less. If the waste factor on any portion of the framing order exceeds 10%, calculate the overall waste factor as shown in Table 22.

Waste factor is defined as the percentage of framing material ordered in excess of the estimated material needed for construction.

FSC Certified Tropical Wood.  Meet the following two requirements, as applicable:

a) Provide all wood product suppliers with a notice (see Figure 6, below) containing all the following elements:
i. a statement that the builder’s preference is to purchase products containing tropical wood only if it is FSC-certified;
ii. a request for the country of manufacture of each product supplied; and 
iii. a request for a list of FSC-certified tropical wood products the vendor can supply. 

b) If tropical wood is intentionally used (i.e., specified in purchasing documents), use only FSC-certified tropical wood products. Reused or reclaimed materials are exempt. 
Note: A species of wood is considered tropical for the purposes of this prerequisite if it is grown in a country that lies between the Tropics of Cancer and Capricorn. 


Clarification:
- To meet the requirements for FSC certification under MR 2.1, the finished product must be FSC certified.   If a finished product includes some FSC-certified material, but the finished product is not itself FSC-certified, this product does not meet the requirements for FSC certification under MR 2.1.  Certification under any of the FSC labels (e.g., FSC Pure, FSC Mixed Source, FSC Mixed Credit, FSC Recycled), is acceptable.  

- FSC Chain of Custody must be intact until the point of purchase by the project team. Project team contractors and subcontractors do not need to have Chain of Custody.

Basic Combustion Venting Measures. Meet all the following requirements. 

a) No unvented combustion appliances (e.g., decorative logs) are allowed.
b) A carbon monoxide (CO) monitor must be installed on each floor. 
c) All fireplaces and woodstoves must have doors.
d) Space and water heating equipment that involves combustion must meet one of the following. Space heating systems in homes located in IECC-2006 climate zone 1 or 2 are exempt.
i. it must be designed and installed with closed combustion (i.e., sealed supply air and exhaust ducting);
ii. it must be designed and installed with power-vented exhaust; or
iii. it must be located in a detached utility building or open-air facility. 


Clarifications:
- Part (c) is satisfied if the fireplace has a solid glass enclosure.
- In multi-family buildings, CO monitors must be installed in each unit.

Basic Outdoor Air Ventilation. Design and install a whole building ventilation system that complies with ASHRAE Standard 62.2. A summary of alternatives is provided below, but the HVAC contractor should review and follow the requirements of ASHRAE Standard 62.2, Sections 4 and 7. 

a) Mild climate exemption. A home built in a climate with fewer than than 4,500 infiltration degree-days  is exempt from this prerequisite.

b) Continuous ventilation. Meet the ventilation requirements in Table 30 below.  

c) Intermittent ventilation. Use Equation 4.2 of ASHRAE Standard 62.2 to demonstrate adequate ventilation air flow. 

d) Passive ventilation. Have a passive ventilation system approved and verified by a licensed HVAC engineer as providing ventilation equivalent to that achieved by continuous ventilation systems as described in Table 30.


Clarifications:
- Homes with fewer than 4,500 infiltration degree days are no longer exempt from the ventilation requirements.  The only exemptions allowed within LEED for Homes are those listed in ASHRAE Std. 62.2-2007. The exemptions listed in ASHRAE Std. 62.2-2007 are the following: Enforced for all projects registered after January 1, 2010. (EQ 04-23)
a)  buildings in zone 3B or 3C of the IECC 2004/2007 Climate Zone Map; 
b)  buildings with no mechanical cooling that are located in zone 1 or 2 of the IECC 2004/2007 Climate Zone Map; and 
c)  buildings that are thermally conditioned for human occupancy for less than 876 hours per year. 

- For part (c), ASHRAE Std 62.2, section 4.4 provides guidance on how to calculate ventilation rates for systems that operate intermittently.  Please review the standard; a system that operates infrequently must compensate with a larger fan flow rate.

- For part (d) – passive ventilation - Green Raters must verify some evidence (e.g., model results, calculations, or on-site test results) that the design will yield air flows equivalent to those required by ASHRAE Std. 62.2.  Design features are not sufficient.  Operable windows and natural infiltration is not sufficient, because the air flows in Std. 62.2 already assume natural infiltration rates.  If passive ventilation is used, the project team should submit its strategy to the EQ TASC for research and information purposes.

Third-Party Performance Testing (1 point). Have a third-party test the flow rate of air brought into the home, and verify that the requirements of ASHRAE Standard 62.2 are met. In exhaust-only ventilation systems, install exhaust ducts according to Table 7.1 of ASHRAE Standard 62.2, and either test the flow rate out of the home or conduct air flow tests to ensure back-pressure of ≤ 0.20 inches w.c.

Room-by-Room Load Calculations. Perform design calculations (using ACCA Manual J and D, the ASHRAE Handbook of Fundamentals, or an equivalent computation procedure) and install system accordingly.


Clarification:
- For ductless systems, a Manual D calculation is not required but some calculations are required for room-by-room loads based on specific features of the home and calculations are required to demonstrate that the loads are met based on the distribution system installed (e.g. hot water piping). 

- If the Total Equivalent Length cannot be verified, it's acceptable to verify an equivalent calculation for the friction coeffecient or pressure drop over the ductwork. TEL is one way to estimate pressure drop over ductwork, but there are other methods.

Radon-Resistant Construction in Moderate-Risk Areas (1 point). If the home is outside EPA Radon Zone 1, design and build the home with radon-resistant construction techniques as prescribed by EPA, the International Residential Code, Washington State Ventilation and Indoor Air Quality Code, or some equivalent code or standard.  


Clarifications:
- Radon-resistant new construction includes five components: 1) gas-permeable layer; 2) heavy-gauge plastic sheeting; 3) sealing and caulking of all penetrations through the concrete slab; 4) vent pipe that exhausts gases to the outside through side wall or roof; and 5) electrical outlet near vent piping. It is not acceptable to cap the exhaust pipe inside the home. 
- Radon-resistant new construction requires the sub-slab pipe to be vented to the outside, either through the side wall or roof. It is not acceptable to cap the pipe inside the home.
- The requirements for radon protection are automatically satisfied if the home is elevated by at least 2 ft. with open air space between the home and ground. An open-air garage under a multi-family building is an acceptable alternative.
- For projects in Canada, the prerequisite is to have the home tested for radon OR install radon resistant new construction.  If the project installs an active sub-slab or sub-membrane depressurization system, 1 point can be awarded under EQ 9.2.
- Gut-rehab projects must do one of the following: 
  1.  Meet the requirements in ASTME-2121, which includes: install passive radon-resistant infrastructure, including piping through 
  slab that connects to exterior through sidewall or roof. In this case, the area under the slab must be tested for connectivity, 
  to ensure the piping accommodates the entire sub-slab area. Depending on sub-slab connectivity, multiple source pipes may 
  be needed. In this case, a post-construction test is still strongly recommended.
  2. Conduct radon testing. If the test shows minimal radon risks, no further action is required. If the test shows an unacceptable
  radon risk, an active radon mitigation system is required. See EQ 09-15 for details about how to conduct the testing. USGBC follows
  the EPA recommendations on radon testing. See www.epa.gov/radon/pubs/citguide.html for details.
- Multi-family projects should follow the ASTM-E Standard 2121 for details about how to design the sub-slab soil-gas collection system. See http://www.epa.gov/radon/pubs/mitstds.html for information on how to get a free copy of the Standard. According to the EPA document "Building Radon Out" (pg. 38), slab designs that are greater than 4,000 square feet should include separate sub-slab pipe loops for each 2,000 to 4,000 square foot area.

No HVAC in Garage. Place all air-handling equipment and ductwork outside the fire-rated envelope of the garage. 


Clarification:
- The AHU may not be located in a closet or cabinet that only opens into the garage. The AHU may be located in a room that is adjacent to the garage, but only if it is directly connected to the living space and the door to the garage is sealed, gasketed, and self-closing.

Minimize Pollutants from Garage (2 points). Tightly seal shared surfaces between garage and conditioned spaces, including all of the following: 
a) In conditioned spaces above the garage:
i) seal all penetrations;
ii) seal all connecting floor and ceiling joist bays.

b) In conditioned spaces next to the garage:
i) weather-strip all doors;
ii) place carbon monoxide detectors in adjacent rooms that share a door with the garage;
iii) seal all penetrations; and
iv) seal all cracks at the base of the walls. 


Clarification:
- Part a-iii – to paint garage walls and ceilings - is not required by any project as a condition for earning EQ 10.2.

Detached Garage or No Garage (3 points).

Edge Development (1 point). Select a lot such that at least 25% of the perimeter immediately borders previously developed land. In the case of a multihome new development, each home in the development is awarded this point if at least 25% of the development site immediately borders previously developed land. 


Clarifications:
- Where the term “borders previously developed land” is used, the land itself must be developed. Being located adjacent to a lot with development located on it is not sufficient unless the development is immediately adjacent to the LEED project. 
- Where the term “borders previously developed land” is used, the adjacent land must have development that is at least 5 years old. 
- If the home is located in a new development, then the term “development site” includes all of the new home sites in that new development, not just the one building site that is to be certified.
- If a project borders a body of water, this border should not be included in the calculation – i.e. it should not be a credit or penalty. 
- If a project borders a park or is a corner lot, the adjacent park or roadway shall be treated as non-existent (i.e., assessment is to be based on the land on the other side of the park, or the land on the other side of one of the roadways). 
- LL 3.3 may only be awarded if 75% of the total buildable land for the project was previously developed. This applies to single-family and multi-family projects.  If the LEED home is built on the footprint of a previously existing structure, but this footprint comprises less than 75% of the total buildable land, LL 3.3 should not be awarded. Enforced for all projects registered after January 1, 2010. (LL 03-11)

Previously Developed (1 point). Build on a previously developed lot. In the case of a multihome new development, each home in the development is awarded this point if at least 75% of the development site is built on previously developed land.

Clarifications:
LL 3.3 may only be awarded if 75% of the total buildable land for the project was previously developed. This applies to single-family and multi-family projects.  If the LEED home is built on the footprint of a previously existing structure, but this footprint comprises less than 75% of the total buildable land, LL 3.3 should not be awarded. Enforced for all projects registered after January 1, 2010. (LL 03-11)

Basic Community Resources (1 point). Select a site that meets one of the following criteria: 

a) Located within ¼ mile of four basic community resources (Table 2). 

b) Located within ½ mile of seven basic community resources (Table 2). 

c) Located within ½ mile of transit services that offer 30 or more transit rides per weekday (combined bus, rail, and ferry).


Clarifications:
- If the number of transit rides varies throughout the year (e.g., the project is built in a seasonal resort or on an academic campus), the average rides per weekday should be used.
- Multiple transit stops can only be counted if they are for different transit lines. For example, a single bus that stops just north of the home, in front of the home, and just south of the home should only be counted as one stop. If the bus passes by 10 times per weekday, 10 rides should be counted, not 30.
-  The distance requirements must be calculated based on possible walking distances, not “as the bird flies”. For example, if a resource is within ½ mile on a map, but requires >½ mile of walking because of highways or other obstructions, the resource should not be counted. 


Exemplary Performance: 
- Projects can earn 1 ID point if they are within ½ mile of transit services that offer 250 or more transit rides per weekday.
- Projects can earn 1 ID point if they are within ½ mile walking distance of 28 community resources. As per the Rating System, projects may not take credit for more than 2 of the same type of community resource. (LL 05-05)

Outstanding Community Resources (3 points). Select a site that meets one of the following criteria:
 
a) Located within ¼ mile of 11 basic community resources (Table 2).

b) Located within ½ mile of 14 basic community resources (Table 2).

c) Located within ½ mile of transit services that offer 125 or more transit rides per weekday (combined bus, rail, and ferry).


Clarifications:
- If the number of transit rides varies throughout the year (e.g., the project is built in a seasonal resort or on an academic campus), the average rides per weekday should be used.

- Multiple transit stops can only be counted if they are for different transit lines. For example, a single bus that stops just north of the home, in front of the home, and just south of the home should only be counted as one stop. If the bus passes by 10 times per weekday, 10 rides should be counted, not 30.

-  The distance requirements must be calculated based on possible walking distances, not “as the bird flies”. For example, if a resource is within ½ mile on a map, but requires >½ mile of walking because of highways or other obstructions, the resource should not be counted. 


Exemplary Performance: 
- Projects can earn 1 ID point if they are within ½ mile of transit services that offer 250 or more transit rides per weekday.

- Projects can earn 1 ID point if they are within ½ mile walking distance of 28 community resources. As per the Rating System, projects may not take credit for more than 2 of the same type of community resource. (LL 05-05)

Extensive Community Resources (2 points). Select a site that meets one of the following criteria:
 
a) Located within ¼ mile of seven basic community resources (Table 2). 

b) Located within ½ mile of 11 basic community resources (Table 2).

c) Located within ½ mile of transit services that offer 60 or more transit rides per weekday (combined bus, rail, and ferry).


Clarifications:
- If the number of transit rides varies throughout the year (e.g., the project is built in a seasonal resort or on an academic campus), the average rides per weekday should be used.

- Multiple transit stops can only be counted if they are for different transit lines. For example, a single bus that stops just north of the home, in front of the home, and just south of the home should only be counted as one stop. If the bus passes by 10 times per weekday, 10 rides should be counted, not 30.

-  The distance requirements must be calculated based on possible walking distances, not “as the bird flies”. For example, if a resource is within ½ mile on a map, but requires >½ mile of walking because of highways or other obstructions, the resource should not be counted. 


Exemplary Performance: 
- Projects can earn 1 ID point if they are within ½ mile of transit services that offer 250 or more transit rides per weekday.

- Projects can earn 1 ID point if they are within ½ mile walking distance of 28 community resources. As per the Rating System, projects may not take credit for more than 2 of the same type of community resource. (LL 05-05)

Reduce Local Heat Island Effects (1 point). Do one of the following:

a) Locate trees or other plantings to provide shading for at least 50% of sidewalks, patios, and driveways within 50 feet of the home. Shading should be calculated for noon on June 21, when the sun is directly overhead, based on five years’ growth. 

b) Install light-colored, high-albedo materials or vegetation for at least 50% of sidewalks, patios, and driveways within 50 feet of the home. Acceptable strategies include the following:
  i. white concrete;
  ii. open pavers (counting only the vegetation, not the pavers); and  
  iii. any material with a solar reflectance index (SRI) of at least 29.


Clarifications:
- Gray concrete (part ii) is not an acceptable approach to earning this credit unless it is demonstrated to have an SRI of at least 29.
- For multi-home developments, common roads should not be included in this calculation.
- White gravel may only be used if the SRI value can be verified. Data from the manufacturer or supplier is recommended, but not required.
- Additional methods for earning the credit: parking that is a) beneath the home; b) under a vegetated deck; c) lower levels of a multi-level garage; or d) the top level of a multi-level garage that meets the credit requirements.
- Both existing and new hardscapes fall under the scope of this credit. 
- SS 3 may be awarded if shading is provided by existing trees on the property.
- If a project team can demonstrate that the product being used on the project meets the SRI requirements in SS 3, credit should be awarded. Data from the manufacturer or supplier is required, unless the project can find a way to demonstrate compliance on site.
- Pool decks that are within 50 feet of the home should be included in the calculation for SS 3. (SS 03-21)

Exemplary Performance: 
- Projects can earn ½ ID point if 100% of the sidewalks, patios, and driveways meet the credit requirements. (SS 03-08)

Performance of ENERGY STAR for Homes. Meet the performance requirements of ENERGY STAR for Homes, including third-party inspections.


Clarifications:
- The performance requirements of Energy Star for Homes 2006 are published on the EPA website and include: 1) HERS Index of 80 or lower in climate zones 6-8 or HERS Index of 85 or lower in climate zones 1-5; 2) completed Thermal Bypass Inspection Checklist, including slab-edge insulation in climate zones 4+; 3) duct leakage of less than 6 CFM to outdoors per 100 sq. ft.; 4) at least one Energy Star qualified product (heating or cooling equipment; windows; 5 or more labeled light fixtures, appliances, or ventilation fans); 5) indoor and outdoor coils must be matched, in accordance with AHRI standards; 6) adaptive recovery for any programmable thermostats installed in homes with a heat pump; and 7) maximum oversizing limit for air conditioners and heat pumps is 15%, with the exception of heat pumps in Climate Zones 5-8, where maximum oversizing is 25%).  
- The requirement for EA 1.1 is to meet the performance requirements of ENERGY STAR for Homes 2006.
- Energy Star for Homes does not allow projects to meet the minimum HERS Index with renewable power systems. However, solar thermal domestic hot water systems may be used to meet the minimum HERS Index requirement. 
- If a project is meeting a regional Builder Option Package (BOP) but not meeting the prerequisites in the prescriptive approach (i.e. EA 2 – 10), the regional BOP can be used to satisfy EA 1.1. In the case of a project that only minimally complies with a regional BOP, the project may only earn EA points for meeting the requirements of EA 7.1, 7.2, and 11.2. See related CIRS: EA 0-14; EA 04-10; EA 07-21. 
- A Manual J (or equivalent) calculation is required for each unit in multi-family or multi-home projects. It may be possible to re-use a Manual J calculation, but only if the units have the same or very similar design (including size, orientation, exposure, and energy-efficiency measures) such that they would be expected to have the same loads.
- Although Manual J & D calculations are not required for ductless projects, calculations must be performed to determine the room-by-room loads based on specific features of the home and to determine how to size the distribution system to satisfy these loads.  In the case where individual heating and cooling units are used in each room (e.g. radiant floor heating, mini-splits), the distribution requirement may be satisfied by performing the load calculations and then following manufacturer’s guidance to meet these loads.
- According to the EPA, homes with uninsulated walls may meet the performance requirements of ENERGY STAR for Homes. There is no explicit requirement in the Thermal Bypass Checklist (TBC) that walls must be insulated; TBC requirements relate to air barrier details in walls where insulation does exist.  Note that the slab edge insulation requirement in the current TBC would still apply to slab-on-grade construction in Climate Zones 4 and higher. 
- To be credited in EA 10 or EA 1, any renewable energy system must serve the occupants - either directly or indirectly. If a project leases space on the building for a renewable energy system but the system is not used to offset energy use from the building, it may not be used to earn credit in EA 10 or EA 1.

Advanced Lighting Package (3 points). Install ENERGY STAR Advanced Lighting Package using only ENERGY STAR labeled fixtures. The Advanced Lighting Package consists of a minimum of 60% ENERGY STAR qualified hard-wired fixtures and 100% ENERGY STAR–qualified ceiling fans (if any).

OR

 Install ENERGY STAR labeled lamps in 80% of the fixtures throughout the home. ENERGY STAR labeled CFLs are acceptable. All ceiling fans must be ENERGY STAR labeled.



Clarifications:
- The second part of the credit, “Install Energy Star labeled lamps in 80% of the fixtures” ought to be “At least 80% of all lamps in the home must be Energy Star labeled.” This may affect the requirement of the credit where fixtures include multiple lamps.  
- According to EPA, in multi-family buildings the Advanced Lighting Package only applies to in-unit spaces, not corridor or outdoor public lighting.

Exemplary Performance: 
Projects can earn 1 ID point for the use of 90% ENERGY STAR fixtures (i.e. not just lamps) and 100% ENERGY STAR ceiling fans.

Education of Building Manager (1 point). For multifamily buildings (more than five units), provide the building manager with the following:

a) A building owner’s manual or binder that includes these items:i. The completed checklist of LEED for Homes features;  ii. A copy of each signed Accountability Form; i ii. A copy of the durability inspection checklist;  iv. The product manufacturers’ manuals for all installed equipment, fixtures, and appliances;  v. General information on efficient use of energy, water, and natural resources;  vi. Operations and maintenance guidance for any LEED for Homes–related equipment installed in the home, including space heating and cooling equipment, mechanical ventilation equipment, humidity control equipment, radon protection system, renewable energy system, and irrigation, rain water harvesting, and or graywater system;  vii. Guidance on occupant activities and choices, including cleaning materials, methods, and supplies, water-efficient landscaping, impacts of chemical fertilizers and pesticides, irrigation, lighting selection, and appliance selection;  viii. Educational information on “green power”.

b) A minimum one-hour walkthrough of the building before occupancy, featuring the following: i. Identification of all installed equipment;  ii. Instruction in how to use the measures and operate the equipment in each unit;  iii. Information on how to maintain the measures and equipment in each unit. 


Clarifications:
- This credit can be awarded to multi-home, single-family developments, but only if there are permanent staff involved with ongoing operations and maintenance.
- This credit cannot be awarded to projects that consist of one single-family home. If someone other than the tenant or occupant is responsible for operation and maintenance of the home, that responsible party should be trained as per the requirements of AE 1.1, and credit can be awarded in AE 1.2, not AE 2.

Building Orientation for Solar Design (1 point). Design the home such that all of the following requirements are met:

a) The glazing area on the north- and south-facing walls of the building is at least 50% greater than the sum of the glazing area on the east- and west- facing walls.

b) The east-west axis of the building is within 15 degrees of due east-west. 

c) The roof has a minimum of 450 square feet of south-facing area that is oriented appropriately for solar applications.

d) At least 90% of the glazing on the south-facing wall is completely shaded (using shading, overhangs, etc.) at noon on June 21 and unshaded at noon on December 21.

Clarifications:
- There is no requirement that the home be constructed so the long axis is within 15 degrees of due east-west. As long as the one of the primary axes is within 15 degrees of due east-west, this subpart of the credit is satisfied. (ID 01-16)

Very High Efficiency Fixtures and Fittings (2 points each, maximum 6 points). Meet one or more of the following requirements by installing very high efficiency fixtures or fittings. A project cannot earn points in both WE 3.1 and WE 3.2 for the same fixture type (e.g., faucet, shower, or toilet). 

a) The average flow rate for all lavatory faucets must be ≤ 1.50 gpm OR
lavatory faucets must meet the U.S. EPA WaterSense specification and be certified and labeled accordingly.

b) The average flow rate for all showers must be ≤ 1.75 gpm per stall.

c) The average flow rate for all toilets must be ≤ 1.10 gpf.


Clarifications:
- Part (c) cannot be earned through the use of toilet tank bags. 
- For part (c), the flow rate of dual-flush toilets can be calculated using the following formula (high and low volumes must be verified):  Avg. volume = [(high volume flush) + 2* (low volume flush)] ÷ 3
- Flow restrictors are an acceptable strategy to earn WE 3, if the flow-restrictors are hardware that cannot easily be removed.  For toilets, flush valve conversion devices and toilet tank bags cannot be used to earn credit under WE 3.
- Average or weighted flow rates (i.e. in the case of dual-flush toilets) must be calculated to the hundredths place. For example, if the average flow rate for toilets is 1.13 gal/flush, this cannot be rounded down to 1.10.

Exemplary Performance:
- Projects may be awarded 1 ID point for installing toilets that have an average flow rate of 0.8 GPF or less.

Efficient Hot Water Distribution (2 points). Design and install an energy-efficient hot water distribution system (see Figure 5). None of the branch length requirements below apply to cold water demand loads (e.g., toilets), washing machines, or tubs without showerheads. Select one of the following designs:

a) Structured plumbing system. The system must meet all of the following:
i. The system must have a demand-controlled circulation loop that is insulated to at least R-4. 
ii. The total length of the circulation loop must be less than 40 linear feet of plumbing in one-story homes. Add 2x the ceiling height for two-story homes, and add 4x the ceiling height for three- or four-story homes.
iii. Branch lines from the loop to each fixture must be ≤10 feet long and a maximum of ½-inch nominal diameter. 
iv. The system must be designed with a push button control in each full bathroom and the kitchen and an automatic pump shut-off.

b) Central manifold distribution system. The system must meet all of the following:
i. The central manifold trunk must be no more than 6 feet in length.
ii. The central manifold trunk must be insulated to at least R-4.
iii. No branch line from the central manifold to any fixtures may exceed 20 feet in one-story homes. Add 1x the ceiling height for two-story homes, and add 2x the ceiling height for three- or four-story homes. 
iv. Branch lines from the manifold must be a maximum of ½-inch nominal diameter. 

c) Compact design of conventional system. The system must meet all of the following:
i. No branch line from the water heater to any fixtures may exceed 20 feet in one-story homes. Add 1x the ceiling height for two-story homes, and add 2x the ceiling height for three- or four-story homes. 
ii. Branch lines from the central header to each fixture must be a maximum of ½-inch nominal diameter.


Clarifications:
- Determine "ceiling height" by measuring the floor-to-floor distance. No additional branch length should be allowed for homes with a basement, and a basement should not be considered an additional story for EA 7.1.
- Part (a) can be met using multiple loops that extend from a single water heater. 
- Parts (b) & (c) can be met with multiple water heaters.
- For parts (a-iii), (b-iii), and (c-i), calculate the length of installed pipe from the circulation loop, manifold, or water heater to the furthest fixture.  Any 3/8” diameter piping should be counted at half the length of ½” diameter pipe when calculating maximum branch length; check local code for compliance. 
- For part (c-i) in a multi-story home, the maximum allowable branch length differs for each story.  Branches to 1st floor fixtures may not exceed 20 feet; branches to 2nd story fixtures may not exceed 20 feet + 1x the story height; branches to 3rd story fixtures may not exceed 20 feet + 2x the story height; etc. 
- Partial credit (1 point) is awarded if a project meets part (a) – structured plumbing system - sections i, iii, and iv.
- Pot-fillers can be left out of this equation if they are not located above a sink or drain.
- For part (a-iv), motion sensors are an acceptable alternative to push button controls as long as the motion sensor is designed to activate the demand-controlled pump and there is a time delay after the initial trigger to shut off the pump. The sensor should be installed in a way that the pump is only activated if someone is very close to the faucet or shower.
- Part (c) can be awarded if the total capacity (in gallons) for each hot water branch line in the home is less than 0.5 gallons. (EA 07-37)
- The WaterSense New Home requirements for hot water distribution satisfy EA 7.1 for both parts (b) and (c). Meeting the WaterSense New Home requirements for a structured plumbing system only ensures 1 point for EA 7.1 unless the length of the recirculating loop is verified. (EA 07-40)

Refrigerant Charge Test. Provide proof of proper refrigerant charge of the air- conditioning system (unless home has no mechanical cooling system).


Clarifications:
- Split systems, even those that are pre-charged, must have a refrigerant charge test to satisfy EA 11.1. 
- No refrigerant charge test is required for non-split, factory charged units.

Environmentally Preferable Products (0.5 point each, maximum 8 points). Use building component materials that meet one or more of the criteria below. Except as noted in Table 24, a material must make up 90% of the component, by weight or volume. A single component that meets each criterion (i.e., environmentally preferable, low emissions, and local sourcing) can earn points for each. 

a) Environmentally preferable products (0.5 point per component). Use products that meet the specifications in Table 24. 
Note: Recycled content products must contain a minimum of 25% postconsumer recycled content, except as noted in Table 24. Postindustrial (preconsumer) recycled content must be counted at half the rate of postconsumer content. 

AND/OR

b) Low emissions (0.5 point per component). Use products that meet the emissions specifications in Table 24. 

AND/OR

c) Local production (0.5 point per component). Use products that were extracted, processed, and manufactured within 500 miles of the home. 


Clarifications:
- For the component “Other: Trim” this only refers to interior trim, not exterior trim.
- For the component “Roof and Floor and Wall: Insulation” this only refers to cavity insulation, not rigid insulation.
- For the component "Floor: Flooring", wool carpet is an acceptable alternative for meeting the EPP specification.
- For the component “Floor: Flooring”, a project can earn credit for low-emissions flooring if a) at least 90% of the flooring is CRI Green Label Plus carpet with CRI Green Label pad, OR b) at least 90% of the flooring is hard surface flooring, OR c) at least 90% of the flooring is a combination of CRI Green Label Plus carpet (with Green Label pad) and hard surface flooring.
- For the component "Floor: Flooring", credit may only be awarded if 90% or more of the total flooring area is SCS Floorscore certified. SMaRT Platinum certified products are treated as equivalent SCS FloorScore certified products.
- For the component “Interior Walls and Ceilings and Millwork: Paints and Coatings”, points may only be awarded if all of the paints and coatings used in the interior of the home meet the requirements. Pre-finished surfaces should be assumed to satisfy the emissions specification. 
- For part (a), Cradle-to-Cradle (C2C) certification is an acceptable alternative for any component. Credit cannot be granted for being C2C certified and also meeting the existing criteria (e.g. recycled-content, reclaimed, FSC).
- For part (c), 90% of a given product must have its entire lifecycle within 500 miles to be awarded credit.  For example, even the petroleum in insulation products must be verified as being sourced from within 500 miles of the project.
- Both ICFs and SIPs should be treated as two different components – framing and insulation. If the requirements for either or both components are met, points should be awarded accordingly.
- Garage floors (for both conditioned and unconditioned garages) should not be included in the calculation for EPP, low-emissions, or local flooring.
- The component “decking or patio material” should be re-labeled as “Decking AND patio”.  If both decking and patio exist on site, at least 90% of the material in both must meet EPP requirements for EPP credit, or local for local credit.  For this component, materials containing 30% fly-ash/slag as a substitute for cement qualify for EPP credit. This credit can still be awarded for projects with only a deck or a patio, as long as the requirements are met.
- New components have been added that can earn 1/2 point under the EPP specification. Please review the Errata & Clarifications document published by the USGBC.
- Any of the FSC certifications (FSC Pure, FSC Mixed Credit, FSC Mixed Source, and FSC Mixed NN%) may be used to satisfy the requirements in MR 2.2. Products that are certified as FSC Recycled may be used to satisfy the "recycled-content" criteria in MR 2.2 .  Note that this is a change from the policy in the Reference Guide, which states that FSC Mixed NN% should be counted at NN%. 
- For EPP criteria, 1/2 point may be awarded for 25% flyash or slag - this replaces the 30% requirement. 1 point may be awarded for 50% flyash or slag. 
- The low emissions requirements in MR 2.2 apply only to products applied inside the building envelope. 

Exemplary Performance:
- Projects that meet more than 16 of the options under MR 2.2 may be awarded 1/2 point for exemplary performance for each additional measure, not to exceed the limit of 4 ID points total. All exemplary performance points are counted in ID 3.
-  The following measures are worthy of 1/2 point for exemplary performance: Foundation cement - 50% flyash/slag; Exterior wall framing / wall structure - 50% flyash/slag; Roof, floor and wall sheathing - use sheathing that meets the EPP criteria for all three components.

A. Forced-Air Systems:
Third-Party Performance Test (2 points). Have the total supply air flow rates in each room tested using a flow hood with doors closed, or one of the other acceptable methods cited by the ACCA Quality Installation Specifications. Supply air flow rates must be within +/- 15% (or +/- 10 cfm) of calculated values from ACCA Manual J (as required by EA 6.1). 


B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Multiple Zones (2 points). Install nonducted HVAC system with at least two distinct zones with independent thermostat controls.

Clarification:
- For homes with mixed systems, the forced-air system must meet the return air flow credit requirement and any nonducted system must meet the room-by-room controls requirement.

A. Forced-Air Systems:
Return Air Flow (1 point). Ensure that every room (except baths, kitchens, closets, pantries, and laundry rooms) has adequate return air flow through the use of multiple returns, transfer grilles, or jump ducts. Meet one of the following requirements:
a) Size the opening to 1 square inch per cfm of supply (this area may include free area undercut below door).
b) Demonstrate that the pressure differential between closed rooms and adjacent spaces with return is no greater than 2.5 Pa (0.01 inch w.c.). 


B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Room-by-Room Controls (1 point). Design the HVAC system with flow control valves on every radiator. 

Clarifications:
- Projects with nonducted forced-air systems may only be awarded EQ 6.2 if the requirement in section A for Return Air Flow are met.
- For homes with mixed systems, the forced-air system must meet the return air flow credit requirement and any nonducted system must meet the room-by-room controls requirement.
- For radiant floor heating systems without flow control valves, this credit can only be earned if each room has thermostatic control.

Indoor Contaminant Control during Construction (1 point). Upon installation, seal all permanent ducts and vents to minimize contamination during construction. Remove any seals after all phases of construction are completed. 


Clarification: 
- This credit can be earned by all homes, according to the following conditions: 1) for homes with nonducted forced-air systems (e.g. mini-split, PTAC), the system must be sealed off during construction or installed after all construction work has been completed;  2) for homes with radiant systems located outside the  living space (e.g. below-floor radiant heating), nothing additional is required. In all cases, any ductwork in the home must be sealed during construction (see EQ 08-11b). This replaces an earlier ruling.
- This credit applies to all ductwork in the house, including bathroom and kitchen exhaust, whole-house ventilation, heating and cooling distribution, etc.

Radon-Resistant Construction in High-Risk Areas. If the home is in EPA Radon Zone 1, design and build the home with radon-resistant construction techniques as prescribed by EPA, the International Residential Code, Washington State Ventilation and Indoor Air Quality Code, or some equivalent code or standard. 


Clarifications:
- Radon-resistant new construction includes five components: 1) gas-permeable layer; 2) heavy-gauge plastic sheeting; 3) sealing and caulking of all penetrations through the concrete slab; 4) vent pipe that exhausts gases to the outside through side wall or roof; and 5) electrical outlet near vent piping. It is not acceptable to cap the exhaust pipe inside the home. 
- Radon-resistant new construction requires the sub-slab pipe to be vented to the outside, either through the side wall or roof. It is not acceptable to cap the pipe inside the home.
- The requirements for radon protection are automatically satisfied if the home is elevated by at least 2 ft. with open air space between the home and ground. An open-air garage under a multi-family building is an acceptable alternative.
- For projects in Canada, the prerequisite is to have the home tested for radon OR install radon resistant new construction.  If the project installs an active sub-slab or sub-membrane depressurization system, 1 point can be awarded under EQ 9.2.
- Gut-rehab projects must do one of the following: 
  1.  Meet the requirements in ASTME-2121, which includes: install passive radon-resistant infrastructure, including piping through 
  slab that connects to exterior through sidewall or roof. In this case, the area under the slab must be tested for connectivity, 
  to ensure the piping accommodates the entire sub-slab area. Depending on sub-slab connectivity, multiple source pipes may 
  be needed. In this case, a post-construction test is still strongly recommended.
  2. Conduct radon testing. If the test shows minimal radon risks, no further action is required. If the test shows an unacceptable
  radon risk, an active radon mitigation system is required. See EQ 09-15 for details about how to conduct the testing. USGBC follows
  the EPA recommendations on radon testing. See www.epa.gov/radon/pubs/citguide.html for details.
- Multi-family projects should follow the ASTM-E Standard 2121 for details about how to design the sub-slab soil-gas collection system. See http://www.epa.gov/radon/pubs/mitstds.html for information on how to get a free copy of the Standard. According to the EPA document "Building Radon Out" (pg. 38), slab designs that are greater than 4,000 square feet should include separate sub-slab pipe loops for each 2,000 to 4,000 square foot area.

Enhanced Outdoor Air Ventilation (2 points). Meet one of the following:

a) In mild climates (fewer than 4,500 infiltration degree-days), install a whole-building active ventilation system that complies with ASHRAE Standard 62.2.

OR

b) Install a system that provides heat transfer between the incoming outdoor air stream and the exhaust air stream, such as a heat-recovery ventilator (HRV) or energy-recovery ventilator (ERV). The heat recovery system must be listed by a certified testing lab (e.g., UL, ETL).

Design Charrette (1 point). No later than the design development phase and preferably during schematic design, conduct at least one full-day integrated design workshop with the project team defined in ID 1.2. Use the workshop to integrate green strategies across all aspects of the building design, drawing on the expertise of all participants.

Clarifications:
- Any design charrette must include a full-day or two half-day meetings in order to earn the credit. (ID 01-02)
- It is acceptable to hold charrettes via webex or video conference but no credit may be awarded for just holding phone conferences. (ID 01-19)

Durability Planning. Prior to construction, the project team shall do the following:
a) Complete the Durability Risk Evaluation Form to identify all moderate- and high-risk durability issues for the building enclosure.
b) Develop specific measures to respond to those issues. 
c) Identify and incorporate all the applicable indoor moisture control measures listed in Table 1:
     - Tub, showers, and spa areas - Use nonpaper-faced backerboard on walls
     - Kitchen, bathroom, laundry, and spa areas - Use water-resistant flooring; do not install carpet
     - Entryway (within 3ft of exterior doors) - Use water-resistant flooring; do not install carpet
     - Tank water heater in or over living space - Install drain and drain pan
     - Clothes washer in or over living space - Install drain and drain pan, or install accessible throw valve
     - Conventional clothes dryer - Exhaust directly to outdoors
     - Condensing clothes dryer - Install drain and drain pan
d) Incorporate the measures from 2.1(b) and (c), above, into project documents (drawings, specifications, and/or scopes of work, as appropriate).
e) List all the durability measures and indicate their locations in the project documents in a durability inspection checklist. Include the checklist in project documents for use in verification.


Clarifications:
- For part (c), the use of paper-faced backerboard that meets ASTM mold-resistant standards is acceptable for exposed walls and behind fiberglass surrounds. It is not acceptable for use behind tile. Alternatively, this part can be satisfied by installing paperfaced backer board covered by a membrane that meets ANSI A118.10 and ASTM 96?
- For part (c), nonpaper-faced backer board is not required on ceilings or bathroom walls not near the tub, shower, or spa. (ID 02-16)
- The clothes washer requirement ("install drain and drain pan") can be satisfied with a moisture sensor to detect leaks and an automated mechanism to control the flow of water. It is only acceptable if the mechanism is designed so the default setting is "off" -water is only allowed to flow when the system does not detect a leak and there is power. The moisture sensor must be located in a pan underneath the washing machine in such a way that the system will shut off if there is a leak. (ID 02-11)
- In multi-family buildings, the prerequisite in part (c) related to entryways must be met for individual units with doors that open to the exterior. Where units open to enclosed common corridors, all building entryways must include water-resistant flooring  within 3 feet of the exterior doors and either individual units must also meet the prerequisite OR the common entrance to the building must have a walk-off mat that meets the requirements for EQ 8.2. (ID 02-32)

Site Selection (2 points). Do not develop buildings, built structures, roads or parking areas on portions of sites that meet any of the following criteria: 

a) Land whose elevation is at or below the 100-year floodplain as defined by FEMA.

b) Land that is specifically identified as habitat for any species on federal or state threatened or endangered lists.

c) Land within 100 feet of any water, including wetlands as defined by U.S. Code of Federal Regulations 40 CFR, Parts 230–233 and Part 22, and isolated wetlands or areas of special concern identified by state or local rule, or land within distances given in applicable state or local regulations, whichever is more stringent. New wetlands constructed as part of stormwater mitigation or other site restoration efforts are exempt from this part of the requirement.

d) Land that prior to acquisition for the project was public parkland, unless land of equal or greater value as parkland is accepted in trade by the public landowner (park authority projects are exempt).
 
e) Land that contains “prime soils”, “unique soils”, or “soils of state significance”, as identified in state Natural Resources Conservation Service soil surveys. Verification of soil types should be conducted by the project civil engineer, wetlands engineer, or biologist. If no project team member is qualified to verify this requirement, follow the steps laid out in the LEED for Homes Reference Guide. Sites that are previously developed are exempt from this requirement.


Clarification:
- Part (a) cannot met by raising a home off the ground. (LL 02-15) 
- Existing built features within 100 ft that will not be disturbed are exempted from LL 2 part (c).  If there are existing built features within 100 ft that will be disturbed, the project does not meet LL 2 part (c) and credit LL 2 cannot be earned. 
- For part (c), if a project is located on land that is designated as "prime if irrigated", LL 2 should not be awarded.  Projects that are located in areas that are designated as other "prime if" classifications (e.g., "prime if protected from flooding", "prime if irrigated and drained", etc.) should submit a project-specific CIR with detailed information about the particular soil classification.  (LL 02-15)
- If the site is not identified on a FEMA map, local or state flood maps may be used on the following conditions: 1) the map characterizes the floodplain for a 100-year (or greater) flood; and 2) the map shows natural floodplains, not accounting for engineered flood management systems (e.g. levees). Projects may not earn this credit if they are located under the 100-year floodplain, even if the flood risks are mitigated. (LL 02-18)

Existing Infrastructure (1 point). Select a lot that is within ½ mile of existing water service lines and sewer service lines. In the case of a multihome new development, each home in the development is awarded this point if the center of the development site is within ½ mile of existing water service lines and sewer service lines.


Clarification:
- Having a septic system is not a substitute for being located within ½ mile of sewer service.  However, a project can earn this credit even if the project is not actually connected to the existing water or sewer service, only located with ½ mile of service.
- For projects with multiple homes / buildings, the distance in LL 4 should be measured from the center of the new development. (LL 04-06)

Access to Open Space (1 point). Select a location within ½ mile of a publicly accessible or community-based open space that is at least ¾ acre in size. The open space requirement can be met by either one large open space or two smaller spaces totaling ¾ acre.


Clarification:
- The distance requirements must be calculated based on possible walking distances, not “as the bird flies”. For example, if a community-based open space is within ½ mile on a map, but requires >½ mile of walking because of highways or other obstructions, it cannot be counted.
- For projects with multiple homes / buildings, the distance in LL 6 should be measured from the center of the new development. (LL 06-07)

Minimize Disturbed Area of Site (1 point). Minimize disturbance to the site by meeting the following:

Where the site is not previously developed: 
a) Develop a tree or plant preservation plan with “no-disturbance” zones clearly delineated on drawings and on the lot (see Note 1 below). 

b) Leave undisturbed at least 40% of the buildable lot area, not including area under roof. Only softscapes can be counted toward this credit; projects cannot receive credit for preserving preexisting hardscapes, such as driveways. 

OR

Where the site is previously developed:
c) Develop a tree or plant preservation plan with “no-disturbance” zones clearly delineated on drawings and on the lot (see Note 1 below), and rehabilitate the undisturbed portion of the lot by undoing any previous soil compaction, removing existing invasive plants, and meeting the requirements of SS 2.2 (see Note 2, below).

OR
d) Build on site with a lot area of less than 1/7 acre, or with housing density for the project that is equal to or greater than 7 units per acre. For multifamily buildings, the average lot size shall be calculated as the total lot size divided by the number of units. 


Clarification:
- In part (b), the term “buildable lot area” should be replaced with “lot area, not including area that is legally protected from disturbance.” Setbacks from the road are generally not buildable, but should still be preserved, if possible.
- Part (a) and (b) apply only to sites that are not previously developed or “disturbed”.  Undeveloped sites with substantial amounts of garbage and/or invasive weeds should be treated as previously disturbed sites.
- Part (b) can be earned in a multi-home development but project-specific requests must be submitted with project details. These CIRs must address the following: (1) the area being claimed as "undisturbed" was not disrupted during the entire development process - i.e., it includes greenfield land; (2) the area is stipulated to be protected for 50+ years with an enforceable lease or contract language; and (3) the area being preserved represents 40% of the total buildable lot for the entire development, not just 40% of individual phases of development; and (4) the scope of the project used for this credit is used for all other credits - including SS 6. (SS 01-16)

Basic Landscape Design (2 points). Meet the following requirements for all designed landscape softscapes: 

a) Any turf must be drought-tolerant.
b) Do not use turf in densely shaded areas.
c) Do not use turf in areas with a slope of 25% (i.e., 4:1 slope).
d) Add mulch or soil amendments as appropriate. Mulch is defined as a covering placed around plants to reduce erosion and water loss and to help regulate soil temperature. In addition, upon decomposition, organic mulches serve as soil amendments. The type of mulch selected can affect soil pH.
e)  All compacted soil (e.g., from construction vehicles) must be tilled to at least 6 inches.”


Clarification:
- Landscaping does not have to be fully established prior to certification; if the lot is seeded and mulched, the project can earn credit as appropriate in SS 2.2-2.5.
- For projects earning credit in SS 2.5, 1 ID point may be awarded in ID 3 if the requirements of SS 2.2, parts (b), (c), (d), and (e) are met.
- Any grass that requires routine watering, mowing, or fertilizers should be considered conventional turf for the purposes of SS 2.3. Even turf identified as drought-tolerant may qualify as “conventional” for the purposes of SS 2.3. Further guidance on differentiating grasses for LEED for Homes is forthcoming from USGBC. 
- Projects with no space for landscaping may only earn points in SS 2.2-2.5, SS 3 (a), and WE 2.1-2.3 if a vegetated roof is installed and the vegetation meets the credit requirements. No points are available for SS 4.1 or 4.2. Points may be awarded for SS 4.3 if the credit requirements are satisfied.
- Projects that choose or are only able to install landscaping for 50% of the designed landscape area, points are only available on specific conditions. See SS Gen-25 for details.
- Projects that choose or are unable to install landscaping (e.g. production builders, projects finishing during winter) may be certified only on specific conditions. See SS Gen-24 and SS 04-36 for details.
- Special rules apply to non-vegetated natural groundcover (e.g. bare mulch, pinestraw). See SS 02-34 for details.
- Areas with synthetic turf should be treated like a hardscape. If the synthetic turf is permeable and includes a porous subbase, it may be counted under SS 4.1 (b). (SS 02-39)
- For areas built over parking podium, see CIR SS 02-47

Drought-Tolerant Plants (maximum 2 points, as specified in Table 4). Install drought-tolerant plants.

Percentage of installed plants that are drought-tolerant -  Points
45–89% - 1
90% or more - 2


Clarification:
- Landscaping does not have to be fully established prior to certification; if the lot is seeded and mulched, the project can earn credit as appropriate in SS 2.2-2.5.
- Any grass that requires routine watering, mowing, or fertilizers should be considered conventional turf for the purposes of SS 2.3. Even turf identified as drought-tolerant may qualify as “conventional” for the purposes of SS 2.3. Further guidance on differentiating grasses for LEED for Homes is forthcoming from USGBC. 
- Projects with no space for landscaping may only earn points in SS 2.2-2.5, SS 3 (a), and WE 2.1-2.3 if a vegetated roof is installed and the vegetation meets the credit requirements. No points are available for SS 4.1 or 4.2.
- Projects that choose or are only able to install landscaping for 50% of the designed landscape area, points are only available on specific conditions. See SS Gen-25 for details.
- Projects that choose or are unable to install landscaping (e.g. production builders, projects finishing during winter) may be certified only on specific conditions. See SS Gen-24 and SS 04-36 for details.
- Special rules apply to non-vegetated natural groundcover (e.g. bare mulch, pinestraw). See SS 02-34 for details.
- Plants that are used in rain gardens may be excluded from the calculations (i.e. not counted for or against the project) in SS 2.4 and SS 2.5 if the plants meet the following conditions:  they are not served by an irrigation system, AND they appear on a list of rain garden appropriate plants published by a local or regional 3rd party source (e.g., agricultural extension office, botanical garden). 
- For projects with multiple homes / buildings, it is acceptable to conduct landscape calculations for the entire property only if the following conditions are met: 1) the property is owned by one organization, or 2) all landscaping is managed collectively and landscaping is similar for all of the homes. Otherwise, calculations must be performed for each lot.

Reduce Overall Irrigation Demand by at Least 20% (maximum 6 points, as specified in Table 5). Design the landscape and irrigation system to reduce overall irrigation water usage. The estimates must be calculated and prepared by a landscape professional, biologist, or other qualified professional using the method outlined below.

Reduction in estimated irrigation water usage - Points 
20–24% - 2
25–29% - 3
30–34% - 4
35–39% - 5
40–44% - 6
45+% - see WE 2.3

Clarifications:
- Landscaping does not have to be fully established prior to certification; if the lot is seeded and mulched, the project can earn credit as appropriate in SS 2.2-2.5.
- Any grass that requires routine watering, mowing, or fertilizers should be considered conventional turf for the purposes of SS 2.3. Even turf identified as drought-tolerant may qualify as “conventional” for the purposes of SS 2.3. Further guidance on differentiating grasses for LEED for Homes is forthcoming from USGBC. 
- Projects with no space for landscaping may only earn points in SS 2.2-2.5, SS 3 (a), and WE 2.1-2.3 if a vegetated roof is installed and the vegetation meets the credit requirements. No points are available for SS 4.1 or 4.2.
- Projects that choose or are only able to install landscaping for 50% of the designed landscape area, points are only available on specific conditions. See SS Gen-25 for details.
- Projects that choose or are unable to install landscaping (e.g. production builders, projects finishing during winter) may be certified only on specific conditions. See SS Gen-24 and SS 04-36 for details.
- Special rules apply to non-vegetated natural groundcover (e.g. bare mulch, pinestraw). See SS 02-34 for details.
- Areas with synthetic turf should be treated like a hardscape. If the synthetic turf is permeable and includes a porous subbase, it may be counted under SS 4.1 (b). (SS 02-39)
- A project with no irrigation system cannot earn points automatically. Please see the guidance document for the outdoor water use calculation that relates to this credit.
- For projects with multiple homes / buildings, it is acceptable to conduct landscape calculations for the entire property only if the following conditions are met: 1) the property is owned by one organization, or 2) all landscaping is managed collectively and landscaping is similar for all of the homes. Otherwise, calculations must be performed for each lot.

Exemplary Performance:
- For projects earning credit in SS 2.5, 1 ID point may be awarded if the requirements of SS 2.2, parts (b), (c), and (d) are met.

Limit Conventional Turf (maximum 3 points, as specified in Table 3). Limit the use of conventional turf in the designed landscape softscapes.

Percentage of designed landscape softscape area that is conventional turf - Points
41–60%  - 1
21–40%  - 2
20% or less  - 3
 

Clarifications:
- Landscaping does not have to be fully established prior to certification; if the lot is seeded and mulched, the project can earn credit as appropriate in SS 2.2-2.5.
- Any grass that requires routine watering, mowing, or fertilizers should be considered conventional turf for the purposes of SS 2.3. Even turf identified as drought-tolerant may qualify as “conventional” for the purposes of SS 2.3. Further guidance on differentiating grasses for LEED for Homes is forthcoming from USGBC. 
- Projects with no space for landscaping may only earn points in SS 2.2-2.5, SS 3 (a), and WE 2.1-2.3 if a vegetated roof is installed and the vegetation meets the credit requirements. No points are available for SS 4.1 or 4.2.
- Projects that choose or are only able to install landscaping for 50% of the designed landscape area, points are only available on specific conditions. See SS Gen-25 for details.
- Projects that choose or are unable to install landscaping (e.g. production builders, projects finishing during winter) may be certified only on specific conditions. See SS Gen-24 and SS 04-36 for details.
- Special rules apply to non-vegetated natural groundcover (e.g. bare mulch, pinestraw). See SS 02-34 for details.
- Areas with synthetic turf should be treated like a hardscape. If the synthetic turf is permeable and includes a porous subbase, it may be counted under SS 4.1 (b). (SS 02-39)
- Calculations can be performed for total landscaping on a multi-home project only if the following conditions are met: 1) the property is owned by one organization, or 2) all landscaping is managed collectively and landscaping is similar for all of the homes. Otherwise, calculations must be performed for each lot.
- For areas built over parking podium, see CIR SS 02-47
- For projects with multiple homes / buildings, it is acceptable to conduct landscape calculations for the entire property only if the following conditions are met: 1) the property is owned by one organization, or 2) all landscaping is managed collectively and landscaping is similar for all of the homes. Otherwise, calculations must be performed for each lot.
- A turf or grass species can be considered non-conventional and earn credit under SS 2.3 if the following conditions are met: (1) A third-party resource is provided to the verification team showing that the turf will go dormant and survive without water during hot and dry conditions. This is a higher bar than demonstrating drought tolerance. (2) No irrigation system is installed or planned to be installed; (3) Information is included in the occupant manual and occupant training that explains dormancy, and the fact that the turfgrass may turn brown during hot and dry conditions but additional irrigation is not needed. (4) The turf species requires less mowing and less fertilizer application than conventional turf species for the area. (SS 02-20)

Permeable Lot (maximum 4 points, as specified in Table 9). Design the lot such that at least 70% of the built environment, not including area under roof, is permeable or designed to capture water runoff for infiltration on-site. Area that can be counted toward the minimum includes the following:
a) Vegetative landscape (e.g., grass, trees, shrubs).
b) Permeable paving, installed by an experienced professional. Permeable paving must include porous above-ground materials (e.g., open pavers, engineered products) and a 6-inch porous subbase, and the base layer must be designed to ensure proper drainage away from the home. 
c) Impermeable surfaces that are designed to direct all runoff toward an appropriate permanent infiltration feature (e.g., vegetated swale, on-site rain garden, or rainwater cistern). 

Percentage of buildable lot (excluding area under roof) that is permeable - Points
70–79% - 1
80–89% - 2
90–99% - 3
100% - 4

Clarifications:
- The calculation for this credit should include all buildable land, not “built environment”. This reverses a previous Errata item.
- Non-vegetated natural groundcover (e.g., bare mulch, pine straw) can be used to earn credit SS 4.1, but it must meet the requirements under SS 4.1 part (b).
- To be treated as permeable under SS 4.1, gravel areas must comply with part (b) of the credit, which includes a porous sub-base. This applies to all gravel areas, including those where the soil below is not expected to be compacted. 
- Part (c) cannot be satisfied by vegetation unless the vegetated elements are designed by a landscape professional or equivalent to accommodate the additional water running off the impermeable surfaces being served. Any designed elements should be able to handle water from a 2-year, 24-hour design storm.
- Projects that are constructed to the lot-line and have no space for landscaping may not earn this credit. (SS 02-49)
- Common roads that serve multiple homes / buildings should not be included in this calculation. If the roads include the primary parking areas (i.e. parking spots along the road), those parking areas should be included in the calculation. (SS 04-42)

Pest Control Alternatives (½ point each, maximum 2 points). Implement one or more of the measures below. All physical actions (for pest management practices) must be noted on construction plans.

a) Keep all wood (i.e., siding, trim, structure) at least 12 inches above soil (code typically requires 8 inches).
b) Seal all external cracks, joints, penetrations, edges, and entry points with caulking. Where openings cannot be caulked or sealed, install rodent- and corrosion-proof screens (e.g., copper or stainless steel mesh). Protect exposed foundation insulation with moisture-resistant, pest-proof cover (e.g., fiber cement board, galvanized insect screen). 
c) Include no wood-to-concrete connections or separate any exterior wood-to-concrete connections (e.g., at posts, deck supports, stair stringers) with metal or plastic fasteners or dividers.
d) Install landscaping such that all parts of mature plants will be at least 24 inches from the home.
e) In areas marked “moderate to heavy” through “very heavy” on the termite infestation probability map (Figure 1), implement one or more of the following measures (½ point each):
i) Treat all cellulosic material (e.g., framing) with borate product to a minimum of 3 feet above the foundation. 
ii) Install a sand or diatomaceous earth barrier.
iii) Install a steel mesh barrier termite control system. 
iv) Install non-toxic termite bait system.
v) Use noncellulosic (i.e., not wood or straw) wall structure. 
vi) Use solid concrete foundation walls or masonry wall with top course of solid block bond beam or concrete-filled block.


Clarifications:
- Part (a) only applies to wood within the built structure; it does not apply to material stored on-site during construction.  
- Part (a) applies to wood that is directly exposed to soil or air, including non-structural elements such as trip and siding. Internal framing that is separated from soil or air by foundation walls does not need to comply.  It does not apply to porches or decks, as these are handled in part (c).
- Part (c) applies to all exterior elements, including the façade and exterior framing over foundations.
- For part (d), all structures that connect to the home without a gap (e.g., porches, steps) must be at least 24” from mature plant parts.
- For part (e-i), all borate treatment is required at least three ft above the foundation, even if the foundation is raised or extended above grade. 
- For part (e-i), if there is no cellulosic material on the exterior of the home and all exterior framing is non-cellulosic, this credit may be awarded automatically. (SS 05-12a)
- Part (e-vi) can only be awarded to projects with foundation walls, not projects with stem wall & slab construction.
- For part (b), if the dryer vents have some kind of self-closing mechanism to meet the intent, and all other elements of the credit are satisfied, this is acceptable. Please review local codes, as they may have insight into acceptable strategies for dryer vents. (SS 05-33)

High-Efficiency Irrigation System (1 point each, maximum 3 points). Design and install a high-efficiency irrigation system (based on overall landscaping plans, including measures adopted in SS 2) such that any of the following are met: 
a) Install an irrigation system designed by an EPA Water Sense certified professional.
b) Design and install an irrigation system with head-to-head coverage. 
c) Install a central shut-off valve.
d) Install a submeter for the irrigation system.
e) Use drip irrigation for at least 50% of landscape planting beds to minimize evaporation. 
f) Create separate zones for each type of bedding area based on watering needs.
g) Install a timer or controller that activates the valves for each watering zone at the best time of day to minimize evaporative losses while maintaining healthy plants and obeying local regulations and water use guidance.
h) Install pressure-regulating devices to maintain optimal pressure and prevent misting.
i) Utilize high-efficiency nozzles with an average distribution uniformity (DU) of at least 0.70. This may include conventional rotors, multistream rotors, or high-efficiency spray heads, but the DU must be verified by manufacturer documentation or third-party tests. A point source (drip) irrigation system should be counted as having a DU of 0.80. 
j) Check valves in heads.
k) Install a moisture sensor controller or rain delay controller. For example, “smart" evapotranspiration controllers receive radio, pager, or Internet signals to direct the irrigation system to replace only the moisture that the landscape has lost because of heat, wind, etc.


Clarifications:
- If a project earns points in SS 2.5, additional points for irrigation system improvements may only be earned in WE 2.3. No points may be earned in WE 2.1 or WE 2.2. 


Exemplary Performance:
- Projects that implement irrigation measures beyond the maximum 3 points in this credit can earn 1/2 point for each additional measure, for a maximum of 2 exemplary performance points total.
- Projects with only landscaping beds (i.e., no turf) that are served only by low-volume and point source irrigation (e.g., drip) can earn 0.5 point of exemplary performance credit, to be counted in ID 3.
- Projects that are constructed to the lot-line and have no space for landscaping may be certified, but have the following limitations: 1) points may only be awarded for SS 2.2-2.5 and WE 2.1-2.3 if a vegetated roof is installed and the vegetation meets the credit requirements; 2) no points may be awarded for SS 4.1 or SS 4.2; and 3) points may be awarded for SS 4.3 if the credit requirements are satisfied.
- If the irrigation system serves less than half of the designed landscape softscapes, no credit is available; if the irrigation system serves 50%+ of the designed landscape softscapes, half credit is available; if the irrigation system serves 90%+ of the designed landscape softscapes, full credit is available.  If a project is designed to need little or no irrigation, this may be captured in the outdoor water demand calculator in SS 2.5 / WE 2.3. (WE 02-23)

Detailed Framing Documents (1 point). Prior to construction, create detailed framing plans or scopes of work and accompanying architectural details for use on the job site. Indicate the specific locations, spacing, and sizes of all framing members in the floors, walls, roof, and ceiling (if different from the roof).


Clarifications:
- Projects with a precut framing package (e.g. kit homes) are awarded MR 1.2 and MR 1.3 automatically. Modular homes or any projects earning MR 1.5 cannot earn MR 1.2 or MR 1.3.
- For gut-rehab projects, if 90% of the interior and exterior framing for the final LEED home (i.e., not the original home) is salvaged or maintained, both MR 1.2 and MR 1.3 should be awarded automatically. 
- If pre-cut SIPs are used for all exterior walls, floors, and roof, the project must be awarded 4 points under MR 1.5 and no points may be awarded in MR 1.2, 1.3, or 1.4. If site-cut SIPs are used for all exterior walls, floors, and roof, the project may be awarded 3 points under MR 1.4, and no points awarded in MR 1.2 or 1.3. If pre-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may only be awarded if the remaining wall, floor, and roof framing all meet the Rating System requirements. If site-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may not be awarded.
- For ICF or concrete block construction, no points may be awarded in MR 1.2 or 1.3. If autoclaved aerated concrete is used, one point may be awarded in MR 1.4. 
- Homes with strawbale construction can earn MR 1.2 & 1.3 as long as all the credit requirements are met for all other framing in the home. For MR 1.4, if 90% of the exterior is strawbale construction, 1 point can be awarded. (MR 01-58)
- If 50% of the exterior framing is wood and this framing meets the requirements of MR 1.2 and 1.3, half credit may be awarded. If less than 50% of the exterior framing is wood, no credit may be awarded without a CIR. (MR 01-39c)

Detailed Cut List and Lumber Order (1 point). The requirements in MR 1.2 must be met to earn this credit. Prior to construction, create a detailed cut list and lumber order that corresponds directly to the framing plans and/or scopes of work. 


Clarifications:
- Projects with a precut framing package (e.g. kit homes) are awarded MR 1.2 and MR 1.3 automatically. Modular homes or any projects earning MR 1.5 cannot earn MR 1.2 or MR 1.3.
- For gut-rehab projects, if 90% of the interior and exterior framing for the final LEED home (i.e., not the original home) is salvaged or maintained, both MR 1.2 and MR 1.3 should be awarded automatically. 
- If pre-cut SIPs are used for all exterior walls, floors, and roof, the project must be awarded 4 points under MR 1.5 and no points may be awarded in MR 1.2, 1.3, or 1.4. If site-cut SIPs are used for all exterior walls, floors, and roof, the project may be awarded 3 points under MR 1.4, and no points awarded in MR 1.2 or 1.3. If pre-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may only be awarded if the remaining wall, floor, and roof framing all meet the Rating System requirements. If site-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may not be awarded.
- For ICF or concrete block construction, no points may be awarded in MR 1.2 or 1.3.
- Homes with strawbale construction can earn MR 1.2 & 1.3 as long as all the credit requirements are met for all other framing in the home. (MR 01-58)
- If 50% of the exterior framing is wood and this framing meets the requirements of MR 1.2 and 1.3, half credit may be awarded. If less than 50% of the exterior framing is wood, no credit may be awarded without a CIR. (MR 01-39c)

1.4 Framing Efficiencies (maximum 3 points). Implement measures from Table 23.

Measure - Points
Precut framing packages - 1.0
Open-web floor trusses - 1.0
Structural insulated panel (SIP) walls - 1.0
SIP roof - 1.0
SIP floors - 1.0
Stud spacing greater than 16” o.c - 1.0
Ceiling joist spacing greater than 16” o.c. - 0.5
Floor joist spacing greater than 16” o.c. - 0.5
Roof rafter spacing greater than 16” o.c. - 0.5
Implement any 2 of the following: - 0.5
• Size headers for actual loads
• Use ladder blocking or drywall clips
• Use 2-stud corners



Clarifications:
- The requirements of this credit only apply to exterior framing.
- If the requirements are met in only 50% of the walls (by area), half credit can be awarded.
- Projects cannot use I-joists to earn credit under MR 1.4. 
- If pre-cut SIPs are used for all exterior walls, floors, and roof, the project must be awarded 4 points under MR 1.5 and no points may be awarded in MR 1.2, 1.3, or 1.4. If site-cut SIPs are used for all exterior walls, floors, and roof, the project may be awarded 3 points under MR 1.4, and no points awarded in MR 1.2 or 1.3. If pre-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may only be awarded if the remaining wall, floor, and roof framing all meet the Rating System requirements. If site-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may not be awarded.
- For ICF or concrete block construction, one point can be awarded for the use of autoclaved aerated concrete. (MR 01-39b)
- Homes with strawbale construction can earn 1 point in MR 1.4 if 90% of the exterior is strawbale construction. (MR 01-58)
- Projects cannot use I-joists to earn credit under MR 1.4.

Off-Site Fabrication (4 points). Use either of the following alternatives to on-site framing:
a) Panelized construction. Wall, roof, and floor components are delivered to the job site preframed.
b) Modular, prefabricated construction. All principal building sections are delivered to the job site as prefabricated modules.

Clarifications:
- This credit should only be awarded if the walls, roof, and floor are all fabricated off-site. A combination of panelized walls, roof trusses, and floor trusses satisfies this credit. If only the walls are panelized, 2 points should be awarded under MR 1.4.
- This credit can be awarded to homes with concrete panelized wall systems if they are formed and poured off-site.
- A project can earn full credit under MR 1.5 if the roof, walls, and interior floors meet the requirements in the credit or associated CIRs, but the bottom floor is slab-on-grade.
- If pre-cut SIPs are used for all exterior walls, floors, and roof, the project must be awarded 4 points under MR 1.5 and no points may be awarded in MR 1.2, 1.3, or 1.4. If site-cut SIPs are used for all exterior walls, floors, and roof, the project may be awarded 3 points under MR 1.4, and no points awarded in MR 1.2 or 1.3. If pre-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may only be awarded if the remaining wall, floor, and roof framing all meet the Rating System requirements. If site-cut SIPs are used for some components (e.g. walls or floor or roof), points should be awarded in MR 1.4 accordingly, and MR 1.2 and 1.3 may not be awarded.

Exemplary Performance: 
-Projects that earn MR 1.5 can earn exemplary performance for incorporating advanced framing strategies into panelized or modular construction. Projects may be awarded as many as 1.5 points in ID 3 for the following: 
• Stud spacing greater than 16” o.c. – 1/2 point
Two of the following - 1/2 point (all four = 1 point)
• Ceiling joist spacing greater than 16” o.c. 
• Floor joist spacing greater than 16” o.c. 
• Roof rafter spacing greater than 16” o.c. 
• 2 of the following: size headers for actual loads; user ladder blocking or drywall clips; use 2-stud corners

Construction Waste Management Planning. Complete the following tasks related to management of construction waste: 

a) Investigate and document local options for diversion (e.g. recycling, reuse) of all anticipated major constituents of the project waste stream, including cardboard packaging and household recyclables (e.g., beverage containers).

b) Document the diversion rate for construction waste. Record the diversion rate for land clearing and/or demolition, if applicable (e.g., on gut rehab project), separately from the rate for the new construction phase of the project.


Clarification:
- If a builder returns unused material, it should not be counted as either waste or waste diverted.  It is not considered waste, so it should be completely ignored from the waste diverted calculation.

Construction Waste Reduction (maximum 3 points). Reduce or divert waste generated from new construction activities from landfills and incinerators to a level below the industry norm. Use either of two options: 

a) Reduced construction waste. Generate 2.5 pounds (or 0.016 cubic yards) or less of net waste (not including waste diverted for reclamation or recycling) per square foot of conditioned floor area. Use column 1 or 2 and column 5 of Table 27 to determine the score. 

b) Increased waste diversion. Divert 25% of more of the total materials taken off the construction site from landfills and incinerators. Use column 3 or 4 and column 5 of Table 27 to determine the score; calculate the percentage using either weight or volume.

Note: Land clearing and demolition waste (e.g., from removal of preexisting structures on the site) should not be counted in this calculation. 

Amount to landfills and incinerators 
Pounds/ft2 - Cubic yards/1,000 ft2 - Points 
4.0 - 25.5 - 0.0
3.5 - 22.3 - 0.0
3.0 - 19.1 - 0.5
2.5 - 15.9 - 1.0
2.0 - 12.8 - 1.5
1.5 - 9.6 - 2.0
1.0 - 6.4 - 2.5
0.5 - 3.2 - 3.0

Reduced construction waste Increased waste diversion 
Percentage waste - Percentage diverted - Points 
100% - 0% - 0.0
88% - 13% - 0.0
75% - 25% - 0.5
63% - 38% - 1.0
50% - 50% - 1.5
38% - 63% - 2.0
25% - 75% - 2.5
13% - 88% - 3.0

Clarifications:
- Acceptable strategies for waste diversion include: Recycling; Third-party scrap reuse; On-site grinding of engineered lumber, untreated cellulosic material, and gypsum for use as a soil amendment.
- Unacceptable strategies for waste diversion include: Scrap reuse by the builder; Burying unground material on-site; Packing unused material into wall cavities; Grinding treated / finished wood as soil amendment; Incineration, even waste-to-energy applications
- It is not acceptable to use a facility average diversion rate to earn points in MR 3.2; the diversion rate must be based on the waste from the specific project.
- Waste that is used at an industrial facility as Wood Derived Fuel (WDF), Alternative Daily Cover (ADC), or Industrial Waste Stabilizer (IWS) should be counted at half its value towards diversion.
- If a builder returns unused material, it should not be counted as either waste or waste diverted.  It is not considered waste, so it should be completely ignored from the waste diverted calculation. 
- For developments of similar construction type, home sizes and on a similar construction schedule, it is acceptable to average waste over multiple homes if all of the homes are part of the same project and pursuing LEED for Homes. (MR 03-38)

Enhanced Combustion Venting Measures (maximum 2 points). Install no fireplace or woodstove, or design and install a fireplace or woodstove according to the requirements in Table 29. 


Clarification:
- Projects with masonry wood-burning fireplaces can earn 1 point for either meeting the requirements for a masonry heater OR passing the backdraft potential test. These projects must meet the requirements for a masonry heater AND pass the backdraft potential test to earn 2 points.
- Projects that install "EPA qualified" wood fireplaces or fireplace inserts may earn credit in EQ 2.2 for Better Practice - as a substitute for EPA certification. (EQ 02-30)

A. Forced-Air Systems:
Good Filters. Install air filters with a minimum efficiency reporting value (MERV) ≥ 8 and ensure that air handlers can maintain adequate pressure and air flow. Air filter housings must be airtight to prevent bypass or leakage. 


B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Good Filters. Install air filters ≥ MERV 8 and maintain adequate pressure and air flow in any mechanical ventilation systems. A home in a climate with fewer than 4,500 infiltration degree-days, or a home that uses only passive or exhaust-only ventilation, is exempt from this requirement.



Clarifications:
- Non‐ducted units such as PTACs and mini‐splits are exempt from EQ 7.1 per the requirements of ASHRAE Standard 62.2‐2007, section 6.7.  The LEED Steering Committee approved this clarification on 9/10/09, reversing a previous ruling. See EQ 07-13 for details.
- The air filter requirement is waived for HRV and ERV systems.
- For EQ 7.1, air filters meeting the minimum MERV requirement are required on both air-handling equipment and mechanical supply ventilation systems.
- Electronic air cleaners cannot be used to satisfy the requirements in EQ 7 unless the electronic air cleaner also includes a media filter that is MERV rated, this is acceptable

A. Forced-Air Systems:
Better Filters (1 point). Install air filters ≥ MERV 10 and maintain adequate pressure and air flow for any mechanical ventilation systems. 


B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Better Filters (1 point). Install air filters ≥ MERV 10 and ensure that air handlers can maintain adequate pressure and air flow. Air filter housings must be airtight to prevent bypass or leakage. 


Clarifications:
- Projects with a mechanical supply ventilation system that is separate from the AHU (i.e. outdoor air does not come through the AHU) can earn EQ 7.2 and 7.3 if only the mechanical ventilation system meets the credit requirements. The AHU still must meet the requirements of EQ 7.1.
- Air filters meeting the minimum MERV requirement are required on both air-handling equipment and mechanical supply ventilation systems.

A. Forced-Air Systems:
Best Filters (2 points). Install air filters ≥ MERV 13 and ensure that air handlers can maintain adequate pressure and air flow. Air filter housings must be airtight to prevent bypass or leakage. 


B.  Nonducted HVAC Systems (e.g., Hydronic Systems):
Best Filters (2 points). Install air filters ≥ MERV 13 and maintain adequate pressure and air flow for any mechanical ventilation systems. 


Clarifications:
- Projects with a mechanical supply ventilation system that is separate from the AHU (i.e. outdoor air does not come through the AHU) can earn EQ 7.2 and 7.3 if only the mechanical ventilation system meets the credit requirements. The AHU still must meet the requirements of EQ 7.1.
- Air filters meeting the minimum MERV requirement are required on both air-handling equipment and mechanical supply ventilation systems.

Indoor Contaminant Control (1 point each, maximum 2 points). Select from the following measures:
a) Design and install permanent walk-off mats at each entry that are at least 4 feet in length and allow accessibility for cleaning (e.g., grating with catch basin). 
b) Design a shoe removal and storage space near the primary entryway, separated from living areas. This space may not have wall-to-wall carpeting, and it must be large enough to accommodate a bench and at least two pairs of shoes per bedroom.
c) Install a central vacuum system with exhaust to the outdoors. Ensure that the exhaust is not near any ventilation air intake. 



Clarification:
- For part (a), walk-off mats must be at least 4 feet long in the primary direction of travel.
- For part (b), credit should only be awarded to homes with a designed space that could serve as a shoe removal area - either a mudroom space or nook near the primary entryway. This space does not need to be separated from the living space by a door, but it should be separated by some architectural feature. Having open space inside the front door is not sufficient.
- For multi-family or multi-home projects, this credit be earned if some homes/units meet the requirements of part (a) and other homes/units meet the requirements of part (b).

Enhanced Training (1 point). Provide two hours of training for the occupant(s) in addition to the training provided for AE 1.1. Examples of eligible trainings include: 
a) An additional walkthrough or training held in another home that has similar green measures and equipment. 
b) A builder- or developer-sponsored meeting of homebuyers that informs participants of the unique features of a LEED home. 
c) A group homebuyer training that includes discussion of the required items in the occupant’s operations and maintenance manual, including information on efficient use of resources, appropriate use of measures and systems and proper maintenance of measures and systems.
d) A homebuyer DVD with operations and maintenance information on the home’s LEED for Homes measures. 


Clarification:
- AE 1.2 may only be awarded for training the actual homebuyer or occupant. AE 1.2 may be awarded even if a homebuyer has not yet been identified, but the project team must have a planned training program and it must focus on the actual homebuyer and not just prospective homebuyers.
- For rental properties, the project team should develop a thorough training program, including a plan for who will provide the training; the content of the training, and the frequency and process for delivering the training. There is no requirement related to frequency of training, but occupants should receive the training within a couple months of occupancy. 

Exemplary Performance:
- No exemplary performance is available.

Public Awareness (1 point). Promote general public awareness about LEED for Homes by conducting at least three of the following activities: 
a) Hold an advertised, attended public open house that lasts at least four hours per day on at least four weekends, or participate in a green building exhibition or tour. The home or building must display at least four informational stations about the LEED for Homes features (and/or offer a guided tour that highlights at least four LEED for Homes features).
b) Publish a website with at least two pages that provides detailed information about the features and benefits of LEED homes. 
c) Generate a newspaper article on the LEED for Homes project. 
d) Display LEED for Homes signage, measuring six square feet or more, on the exterior of the home or building. 

Clarifications:
- For rural projects with long driveways, part (d) can be met by placing the sign at the road, rather than on the home.
- Any tour of exhibition being claimed for this credit must be publicly available, fairly well-publicized, and include at least three venues. There are no strict minimum requirements for the number of attendees or the length of time spent in the home, but the project team should document the details of the event (including attendees, dates, duration, topics covered, etc.) and the Green Rater has discretion to deny the credit if a serious effort was not made. 

Exemplary Performance:
- No exemplary performance is available.

a) Individuals or organizations with necessary capabilities

c) Regular meetings held with project team

b) All team members involved in various project phases

a) Durability evaluation completed

b) Strategies developed to address durability issues

a) Glazing area on north/south walls 50% greater than on east/west walls

c) At least 450 sq. ft. of south-facing roof area, oriented for solar applications

b) East-west axis is within 15 degrees of due east-west

d) 90% of south-facing glazing is shaded in summer, unshaded in winter

Builder has a quality management process in place

Builder conducted inspection using durability inspection checklist

d) Durability strategies incorporated into project documentation

e) Durability measures listed in durability inspection checklist

a) Built above 100-year floodplain defined by FEMA

c) Not built within 100 ft of water, including wetlands

b) Not built on habitat for threatened or endangered species

d) Not built on land that was public parkland prior to acquisition

e) Not built on land with prime soils, unique soils, or soils of state significance

a) Within 1/4 mile of 4 basic community resources

c) Within 1/2 mile of transit services providing 30 rides per weekday

b) Within 1/2 mile of 7 basic community resources

a) Within 1/4 mile of 7 basic community resources

c) Within 1/2 mile of transit services providing 60 rides per weekday

b) Within 1/2 mile of 11 basic community resources

a) Within 1/4 mile of 11 basic community resources

c) Within 1/2 mile of transit services providing 125 rides per weekday

b) Within 1/2 mile of 14 basic community resources

a) Stockpile and protect disturbed topsoil from erosion.

c) Protect sewer inlets, streams, and lakes with straw bales, silt fencing, etc.

b) Control the path and velocity of runoff with silt fencing or equivalent.

d) Provide swales to divert surface water from hillsides

e) Use tiers, erosion blankets, compost blankets, etc. on sloped areas.

b) Leave 40% of buildable lot area, not including area under roof, undisturbed

a) Develop tree / plant preservation plan with "no-disturbance" zones

c) Develop tree / plant preservation plan with "no-disturbance" zones AND

Rehabilitate lot; undo soil compaction and remove invasive plants AND

Meet the requirements of SS 2.2

d) Build on a lot of 1/7 acre or less, or 7 units per acre.

a) Any turf must be drought-tolerant.

c) Do not use turf in areas with slope of 25%

b) Do not use turf in densely shaded areas.

d) Add mulch or soil amendments as appropriate.

e) All compacted soil must be tilled to at least 6 inches.

a) Locate trees / plantings to provide shade for 50% of hardscapes

b) Install light-colored, high-albedo materials for 50% of sidewalks, patios, and driveways

a) For portions of lot on steep slope, use terracing and retaining walls

b) Plant trees, shrubs, or groundcover

a) Install permanent stormwater controls to manage runoff from the home

c) Install vegetated roof to cover 100% of roof area

b) Install vegetated roof to cover 50% of roof area

d) Have lot designed by professional to manage runoff from home on-site

a) Keep all exterior wood at least 12" above soil

c) Include no wood-to-concrete connections, or separate connections with dividers

b) Seal external cracks, joints, etc. with caulking and install pest-proof screens

d) Install landscaping so mature plants are 24" from home

i) Treat all cellulosic material with borate product to 3' above foundation

ii) Install sand or diatomaceous earth barrier

iii) Install steel mesh barrier termite control system

iv) Install non-toxic termite bait system

v) Use noncellulosic wall structure

vi) Use solid concrete foundation walls or pest-proof masonry wall design

a) Irrigation system designed by EPA Water Sense certified professional

c) Install central shut-off valve

b) Irrigation system with head-to-head coverage

d) Install submeter for the irrigation system

e) Use drip irrigation for 50% of planting beds

f) Create separate zones for each type of bedding

g) Install timer or controller for each watering zone

h) Install pressure-regulating devices

i) High-efficiency nozzles with distribution uniformity of at least 0.70.

j) Install check valves in heads

k) Install moisture sensor or rain delay controller

a) Average flow rate of lavatory faucets is ≤ 2.00 gpm

c) Average flow rate for all toilets is ≤ 1.30 gpf;  OR

b) Average flow rate for all showers is ≤ 2.00 gpm per stall

Toilets are dual-flush; OR

Toilets meet the EPA Water Sense specification

a) Average flow rate of lavatory faucets is ≤ 1.50 gpm;  OR

b) Average flow rate for all showers ≤ 1.75 gpm per stall

Lavatory faucets meet the EPA Water Sense specification

c) Average flow rate for all toilets is ≤ 1.10 gpf

a) Structured plumbing system

c) Compact design of conventional system

b) Central manifold distribution system

a) Use no refrigerants

c) Use refrigerants that complies with global warming potential equation

b) Use non-HCFC refrigerants

Precut framing packages

Structural insulated panel walls

Open-web floor trusses

Structural insulated panel roof

Stud spacing greater than 16" on center

Structural insulated panel floors

Ceiling joist spacing greater than 16" on center

Roof rafter spacing greater than 16" on center

Floor joist spacing greater than 16" on center

Two of the following: Size headers for loads; ladder blocking; drywall clips; 2-stud corners

a) Panelized construction

b) Modular, prefabricated construction

a) Provide suppliers with a notice of preference for FSC products; AND

b) No tropical wood installed (exceptions for  FSC-certified or reclaimed wood)

a) Investigate local options for waste diversion

a) no unvented combustion appliances

c) no fireplace installed, OR

b) carbon monoxide monitors on each floor (of each unit, if applicable)

d) space, water heating equipment designed with closed combustion; OR

space and water heating equipment located in detached or open-air facility; OR

space and water heating equipment has power-vented exhaust; OR

no space- or water-heating equipment with combustion

b) Central HVAC system equipped with additional dehumidification mode

a) Qualifies under ASHRAE Std. 62.2-2007 climate exemption.

c) Intermittent ventilation

b) Continuous ventilation

d) Passive ventilation

a) Meets EQ 4.1 part (a), active ventilation system installed

b) Install heat recovery system

a) Bathroom and kitchen exhaust meets ASHRAE Std. 62.2 air flow requirement

c) Air exhausted to outdoors

b) Fans and ducts designed and installed to ASHRAE Std. 62.2

d) ENERGY STAR labeled bathroom exhaust fans

a) Occupancy sensor

c) Automatic timer tied to switch to operate fan for 20+ minutes post-occupancy

b) Automatic humidistat controller

d) Continuously operating exhaust fan

b) Limited pressure differential between closed room and adjacent spaces

a) Return air opening of 1 sq. inch per cfm of supply

Flow control valves on every radiator; OR

Have supply air flow rates in each room tested and confirmed

Install at least two distinct zones with independent thermostat control

a) Design and install permanent walk-off mats at each entry

c) Install central vacuum system with exhaust to outdoors

b) Design shoe removal and storage space near primary entryway

Seal all penetrations and connecting floor and ceiling joist bays

Weather-strip all doors

Carbon monoxide detectors in rooms that share a door with garage

Seal all penetrations and cracks at the base of walls

a) Fan runs continuously

b) Fan designed with automatic timer control

a) Operations and training manual

b) One-hour walkthrough with occupant(s)

b) Website about features and benefits of LEED homes

c) Newspaper article on the project

a) Open house on at least four weekends

d) Display LEED signage on the exterior of the home

a) Operations and training manual

b) One-hour walkthrough with building manager

a) Insulation meets R-value requirements of IECC

b) Insulation meets HERS Grade II specifications for installation

a) Insulation exceeds R-value requirements of IECC by 5%

b) Insulation meets HERS Grade I specifications for installation

a) Windows and glass doors meet ENERGY STAR BOP window specifications

b) Skylight glazing area is ≤ 3% of floor area  AND

Skylights meet ENERGY STAR requirements for skylights

a) Duct leakage of ≤ 4.0 CFM at 25 Pascals per 100 sq.ft.

At least R-3 insulation around pipes in unconditioned spaces

b) No ducts in exterior walls unless extra insulation is added

c) At least R-6 insulation around ducts in unconditioned spaces

Duct leakage of ≤ 3.0 CFM at 25 Pascals per 100 sq.ft.

Keep the boiler and pipes entirely within conditioned envelope

a) Duct leakage of ≤ 1.0 CFM at 25 Pascals per 100 sq.ft.

Outdoor reset control to set distribution temp. based on outdoor temp.

b) Air-handler and all ductwork is within conditioned envelope and EA 3.3 is met

c) Air-handler and all ductwork visibly within conditioned spaces (not in walls, etc.)

a) Design and size HVAC equipment using ACCA Manual J or equivalent

b) Install efficient heating AND cooling equipment (see Table)

c) Install ENERGY STAR programmable thermostat  OR

Heat pump or hydronic installed and exempted from part (c)

a) Structured plumbing system

b) Central manifold distribution system

c) Compact design of conventional system

a) Indoor lighting - 3 additional ENERGY STAR lights in high-use rooms

b) Exterior lighting - motion sensor controls or integrated PV

a) 60% of fixtures are ENERGY STAR fixtures

b) 80% of lamps are ENERGY STAR CFLs

a) ENERGY STAR labeled refrigerator

b) ENERGY STAR labeled ceiling fans in living/family room and all bedrooms

c) ENERGY STAR labeled dishwasher using 6.0 gallons per cycle or less

d) ENERGY STAR clothes washer

a) Use no refrigerants

c) Use refrigerants that complies with global warming potential equation

b) Use non-HCFC refrigerants

b) Document diversion rate for construction waste

a) Additional dehumidification system

Requirements of MR 1.2 have been met

Detailed cut list and lumber order corresponding to framing plans or scopes

Request country of manufacture for each wood product

all fireplaces and woodstoves have doors

Radiant floor system with thermostatic controls in every room

c-i) Nonpaper-faced backer board in tub, shower, spa areas

c-ii) No carpet in kitchen, bathroom, laundry, and spa areas

c-iii) No carpet within 3 ft of each entryway

c-iv) Install drain and drain pans in tank water heaters in/over living spaces; OR

no tank water heaters in/over living spaces

c-v) Install drain and drain pans for clothes washers in/over living spaces; OR

no clothes washers in/over living spaces

c-vi) Exhaust conventional clothes dryers directly to outdoors

c-vii) Install drain and drain pan for condensing clothes dryers

(calculate)

(calculate)

By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed. 

I also hereby confirm that all verification services were performed in accordance with the LEED for Homes Verification & Submittal Guidelines and Addendum.

By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed. 

I also hereby confirm that all verification services were performed in accordance with the LEED for Homes Verification & Submittal Guidelines and Addendum.



Acc Form

						Accountability Form Creator Tool

						This tool is designed to enable project teams to create new Accountability Forms (AF) to suit the needs of the project. Creating customized Accountability Forms is a 4-step process:

						Step 1:		Complete the final rating in the LEED for Homes Project Checklist - see "checklist" tab.

						Step 2:		Identify the various individuals that are responsible for signing at least one Accountability Form. Enter these names in the box below (Excel rows 10-13).

						Step 3:		Select one of these individuals as the "responsible party" in the Accountability Form below for each prerequisite or credit being pursued.

						Step 4:		To print a customized Accountability Form for each responsible party, select the name in the drop-down menu below, check the print area and correct if necessary, and print the form. 

*NOTE: if you're using a Mac, the pull-down menu will not automatically customize the form. In this case, hide or unhide individual rows to create custom Accountability Forms.

						List of Any Individuals Responsible for Accountability Forms (Step 2):

						1.		Peter LaCongo						5.		David Wallace						9.

						2.		Michelle Tinner						6.		Michael Walczyk						10.

						3.		Kevin Stack						7.		Brent Crump						11.

						4.		Adam Scalisi						8.		Talia Horner						12.

						Show only Accountability Form measures for the following individual (Step 4):

								Show all

										LEED for Homes

										Accountability Form

								All declarations and affirmations made in this Accountability Form are made to USGBC solely for the purpose of assisting USGBC in determining whether LEED Certification is merited.  No such declaration or affirmation can be construed as a warranty or guarantee of the performance of the building.

								INSTRUCTIONS:  This form is to be completed by the person / organization responsible for the design and/or implementation of one or more of the LEED for Homes credits below.

								Step 1.  Review the requirements in the LEED for Homes Rating System for each prereq. or credit below.

								Step 2.  Initial each measure below to indicate that the requirements have been met.

								Step 3.  Complete the Accountability Sign-off section, including your signature, at the bottom of the form.

								Step 4.  Return a signed copy to the Provider and/or project team leader.

								Project Information

										Home Address:		201 Hubbell Ave.								Return to:		Michelle Tinner, Montage Builders - Northern Forest

										Builder:		Montage Builders & Designers										1 Forestry Drive

																						michelle.tinner@gmail.com

		Awarded in 
Prelim Rating?		Awarded in 
Final Rating?				Areas of Accountability

				Y		Innovation and Design Process (ID)																		Responsible Party		initial		0

		Y		Y		ID 3.1 Innovation #1: Visibility																		David Wallace				0

		Y		Y		ID 3.2 Innovation #2: Food Gardening																		Adam Scalisi				0

		Y		Y		ID 3.3 Innovation #3: Waste Management																		Peter LaCongo				0

		Y		Y		ID 3.4 Innovation #4: 5 years energy data to USGBC																		Michael Walczyk				0

		Y		Y																								0

		Y		Y		Location & Linkages (LL)																		Responsible Party		initial		0

		Y		Y		LL 2. Site Selection:  None of the buildings, built structures, roads, or parking areas are located on portions of sites that meet any of the following criteria: 
   a) land whose elevation is at or below 100-year floodplain defined by FEMA; 
   b) land identified as habitat for any species on the threatened or endangered lists; 
   c) land within 100 feet of any water, including wetlands; 
   d) land that was public parkland prior to the project, unless land of equal or greater value
        as parkland is accepted in trade by the public landowner; 
   e) land that contains “prime soils”, “unique soils”, or “soils of state significance”.																		Michelle Tinner				0

		Y		Y																								0

		Y		Y		Sustainable Sites (SS)																		Responsible Party		initial		0

		Y		Y		SS 2.1 No Invasive Plants:  No invasive plant species introduced into the landscape.																		Adam Scalisi				0

		N		N		SS 2.2 Basic Landscape Design:  All of the following requirements are met for all designed landscape softscapes: 
   a) any turf must be drought-tolerant; 
   b) do not use turf in densely shaded areas; 
   c) do not use turf in areas with a slope of 25%; 
   d) add mulch or soil amendments as appropriate; 
   e) all compacted soil (e.g., from construction vehicles) should be tilled to at least 6 inches.																		Adam Scalisi				0

		N		N		SS 2.3 Limit Conventional Turf:  The use of any turf that requires regular mowing, watering and/or chemicals is limited, as indicated below:																		initial only appropriate choice(s) below				0

		N		N		(1 pt) - less than 60% of designed landscape softscapes																		Adam Scalisi				0

		N		N		(2 pts) - less than 40% of designed landscape softscapes																						0

		N		N		(3 pts) - less than 20% of designed landscape softscapes																						0

		N		N		SS 2.4 Drought Tolerant Plants:  Drought-tolerant plantings were chosen:																		initial only appropriate choice(s) below				0

		N		N		(1 pt) - more than 45% of installed plants are drought-tolerant																						0

		N		N		(2 pts) - more than 90% of installed plants are drought-tolerant																		Adam Scalisi				0

		Y		Y		SS 2.5 Reduce Overall Irrigation Demand:  Overall outdoor water use was reduced by at least 20% and demonstrated using the method prescribed in the Rating System. All information in the submitted calculations related to outdoor water use is accurate.																		Adam Scalisi				0

		Y		Y		SS 3 Local Heat Island Effects, part (a):  Landscaping is designed with trees or vegetated overhangs that shade at least 50% of sidewalks, patios, and driveways within 50 feet of the home at noon on June 21st.																		Adam Scalisi				0

		Y		Y		SS 4.1 Permeable Lot: Lot is designed such that at least 70% of the built environment, not including area under roof, is permeable or designed to capture water runoff for infiltration on-site.																		initial only appropriate choice(s) below				0

		Y		Y		(1 pt) - more than 70% of built environment (excluding area under roof) is permeable																		Adam Scalisi				0

		Y		N		(2 pts) - more than 80% of built environment (excluding area under roof) is permeable																						0

		Y		N		(3 pts) - more than 90% of built environment (excluding area under roof) is permeable																						0

		Y		N		(4 pts) - 100% of built environment (excluding area under roof) is permeable																						0

		Y		Y		SS 4.3 Management of Runoff from Roof, part (d):  The site is designed by a licensed or certified landscape design or engineering professional such that all water runoff from the home is managed through on-site design elements.																		Adam Scalisi				0

		Y		Y																								0

		Y		Y		Water Efficiency (WE)																		Responsible Party		initial		0

		N		N		WE 2.1 High Efficiency Irrigation Systems:  High-efficiency irrigation system elements are installed (measures not listed below do not require an Accountability Form):																		initial only appropriate choice(s) below				0

		N		N		b) Design and install an irrigation system with head-to-head coverage.																						0

		N		N		d) Install a submeter for the irrigation system.																						0

		N		N		f) Create separate zones for each type of bedding area based on watering needs.																						0

		N		N		g) Install a timer or controller that activates the valves for each watering zone at the best time of day.																						0

		N		N		h) Install pressure-regulating devices to maintain optimal pressure and prevent misting.																						0

		N		N		i) Utilize high-efficiency nozzles with an average distribution uniformity (DU) of at least 0.70.																						0

		N		N		j) Installed check valves in heads.																						0

		N		N		k) Install a moisture sensor controller or rain delay controller.																						0

		Y		Y		WE 2.3 Reduce Overall Irrigation Demand:  Overall outdoor water use was reduced by at least 45% and demonstrated using the method prescribed in the Rating System. All information in the submitted calculations related to outdoor water use is accurate.																		Adam Scalisi				0

		Y		Y																								0

		Y		Y		Energy & Atmosphere (EA)																		Responsible Party		initial		0

		N		N		EA 6.1 Good HVAC Design & Installation, part (a):  HVAC equipment is designed and sized properly using ACCA Manual J or equivalent, and installed accordingly.																						0

		Y		Y		EA 7.1 Efficient Hot Water Distribution:  Hot water distribution system is designed and installed that meets the requirements set forth in the Rating System for one of the following:																		initial only appropriate choice(s) below				0

		Y		Y		a) Structured plumbing system with R-4 insulation; limited circulation loop length; limited branch length (see Rating System for details); demand control with automatic pump shut-off.																		Brent Crump				0

		Y		Y		b) Central manifold distribution system with R-4 insulation on trunk; manifold trunk under 6ft long; limited branch length (see Rating System for details); limited branch diameter.																		Brent Crump				0

		Y		Y		c) Compact design of conventional system with limited branch length (see Rating System for details) and limited branch diameter.																		Brent Crump				0

		N		N		EA 10 Renewable Energy System:  A renewable electricity generation system is designed and installed. Energy modeling was used to estimate both the energy supplied by the renewable energy system and the annual reference electrical load.																						0

		Y		Y																								0

		Y		Y		Materials & Resources (MR)																		Responsible Party		initial		0

		Y		Y		MR 2.1 FSC Certified Tropical Wood:  Both of the following requirements were met:
   a) All wood product suppliers were provided a notice containing the following elements: 
      i.) a statement that the builder’s preference is to purchase products containing tropical 
      wood only if it is FSC-certified;  ii.) request for the country of manufacture of each 
      product supplied; and iii.) request for a list of FSC-certified tropical wood products the 
      vendor can supply. 
   b) Any tropical wood used on the project is FSC-certified, reused or reclaimed.																		Peter LaCongo				0

		Y		Y		MR 2.2 Environmentally Preferable Products:  Qualifying assemblies and components meet the criteria for one or more of the following designations, and all information provided to the Green Rater and all measures listed on the project checklist are accurate:																		initial only appropriate choice(s) below				0

		Y		Y		a) Environmentally Preferable Products, including FSC-certified wood products, recycled 
      content, reclaimed content;																		Peter LaCongo				0

		Y		Y		b) low emissions, typically low-VOC content;																		Peter LaCongo				0

		Y		Y		c) Local production, indicating that the product was extracted, processed, and manufactured 
      within 500 miles of the site.																		Peter LaCongo				0

		Y		Y																								0

		Y		Y		Indoor Environmental Quality (EQ)																		Responsible Party		initial		0

		Y		N		EQ 4.1 Outdoor Air Ventilation:  One of the following requirements was met:																		initial only appropriate choice(s) below				0

		Y		N		a) Home qualifies under ASHRAE Std. 62.2-2007 climate exemption.																						0

		Y		N		b) Whole-house continuous ventilation system designed and installed that complies with ASHRAE Standard 62.2 requirements;																						0

		Y		N		c) Whole-house intermittent ventilation system designed and installed that complies with ASHRAE Standard 62.2 requirements;																						0

		Y		N		d) Whole-house passive ventilation system designed and installed that is approved and verified by licensed HVAC engineer to provide ventilation equivalent to that of a continuous system meeting ASHRAE Std. 62.2;																						0

		N		N		EQ 4.2 Enhanced Outdoor Air Ventilation, part (a):  The home is located in a mild climates (meets the exemption listed in ASHRAE Std. 62.2-2007), and a whole-building ventilation system was designed and installed that complies with ASHRAE Standard 62.2.																						0

		Y		N		EQ 5.1 Basic Local Exhaust: All of the following requirements were met:
   a) Local exhaust systems designed and installed in all bathrooms (including half-baths)
        and the kitchen to meet the requirements of Section 5 of ASHRAE Standard 62.2. 
   b) Fans and ducts designed and installed to meet the requirements of Section 7 of 
       ASHRAE Standard 62.2.
   c) Exhaust air is sent to the outdoors (i.e. not to attics or interstitial spaces)
   d) All single-port bathroom exhaust fans are ENERGY STAR labeled.																						0

		Y		N		EQ 6.1 Room by Room Load Calculations:  Design calculations were completed (using ACCA Manuals J and D, the ASHRAE Handbook of Fundamentals, or an equivalent computation procedure) and ducts were installed accordingly.																						0

		N		N		EQ 8.1 Indoor Contaminant Control During Construction: Upon installation, all ducts and vents were permanently sealed to minimize contamination during construction. Any seals were removed after all phases of construction are completed.																						0

		N		N		EQ 8.3 Pre-Occupancy Flush:  The home was flushed with fresh air prior to occupancy but after all phases of construction are completed. The entire home was flushed for at least 48 total hours, keeping all interior doors open. During the flush, windows were kept open and fan (e.g., HVAC system fan) ran continuously OR the home was flushed with all HVAC fans and exhaust fans operating continuously at the highest flow rate. Additional fans were used to circulate air within the home. The HVAC air filter was  replaced or cleaned afterward, as necessary.																						0

		Y		Y		EQ 9 Radon Resistant Construction:  The home was designed and built with radon-resistant construction techniques as prescribed by EPA, the International Residential Code, Washington State Ventilation and Indoor Air Quality Code or some equivalent code or standard.																		Peter LaCongo				0

		Y		Y																								0

		Y		Y		Awareness & Education (AE)																		Responsible Party		initial		0

		Y		Y		AE 1.1 Basic Operations Training:  The home’s occupant(s) has been or will be provided with an operations and maintenance manual / binder that includes all of items listed in the Rating System. A one-hour walkthrough of the home with the occupant(s), featuring the elements listed in the Rating System, has been or will be conducted.																		Michelle Tinner				0

		Y		Y		AE 1.2 Enhanced Training:  Two hours of training for the occupant(s), in addition to the training provided for AE 1.1, has been or will be provided. See Rating System for examples.																		Talia Horner				0

		N		N		AE 2.1 Education of Building Manager: The building manager has been or will be provided with an operations and maintenance manual / binder that includes all of items listed in the Rating System. A one-hour walkthrough of the home with the building manager, featuring the elements listed in the Rating System, has been or will be conducted.																						0

		Y		Y																								0

		N		N		Other																		Responsible Party		initial		0

		N		N		Other:																						0

		N		N		Other:																						0

		N		N		Other:																						0

		N		N																								0

						Accountability Sign-off (to be completed by party responsible for the prerequisites and credits above)

								By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been met for the indicated credits and will, if audited, provide the necessary supporting documents (drawings, calculations, etc.).

										Printed Name		Xifan Chen								Company		Montage Builders - Northern Forest

										Project Role / Title		LEED AP								Date		3/29/14

										Signature
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Dur Eval Form

		LEED for Homes
Durability Evaluation Form
(for prerequisite ID 2.1)

										Builder Name:						Montage Builders & Designers

										Project Team Leader:						Michelle Tinner, Montage Builders - Northern Forest

										Home Address (Street/City/State):						201 Hubbell Ave., Syracuse, NY

				Home

						Building type:		Single detached						Floor area:		2184				Structure type:		Conventional wood

						Project type:		Custom						# of bedrooms:		4				Exterior roofing:		Asphalt Shingle

						Number of stories:		2						Number of full bathrooms:		2				Garage:		Detached

				Site

						EPA Radon Zone:		1								Type of soil:						CaB

						Terrain / topography:		Urban												Depth of soil to bedrock:		20 to 40 in

						Predominant landscaping:		urban infill												Depth of ground water below structure:		66 cm

						Common regional pests:		low												Proximity to bodies of water?		1600 ft

						Other significant features:										Above FEMA 100-year floodplain?						Yes

						Additional comments:

				Climate

						IECC 2004 Climate Zone:		5								Annual rainfall (inches/yr):						39

				Heating degree days (HDD):				6834								Max annual wind speed (mph):						9.4

				Cooling degree days (CDD):				438						Avg annual solar radiation (kWh/m2/day):								4

						Natural disaster risks:

				Issues

				Issue Type				Risk Level										Issue Type				Risk Level

				Exterior water:				high										Pests:				low

				Interior moisture:				medium										Heat loss:				high

				Air infiltration:				high										Ultraviolet radiation:				low

				Interstitial condensation:				high								Other:



&LUS Green Building Council&R&D

Step 1: Search by address (see top left of msc.fema.gov) 
Step 2: Identify the classification for the project. 

If the project is listed in a zone that begin with the letter A or V (e.g, A, AE, AO, A11, V1) it is below the 100-yr floodplain and does not meet the requirement for LL 2(a). 

If the project is listed in a zone that begins with the letter B, C, or X, it is above the 100-yr floodplain and does meet the requirement for LL 2(a). 

If the project is listed in Zone D, it is an undetermined flood risk. These projects must use a different source of information to determine if the requirement of LL 2(a) is met.

hurricanes

tornados

earthquakes

floods

wildfires

blizzards

Above FEMA 100-year floodplain?

Type of soil:

Annual rainfall (inches/yr):

Heating degree days (HDD):

Cooling degree days (CDD):

Avg annual solar radiation (kWh/m2/day):

Avg annual solar radiation (kWh/m2/day):

Annual rainfall (inches/yr):

Max annual wind speed (mph):

Max annual wind speed (mph):



Dur Insp Chklst

		Durability Inspection Checklist Template
(for prerequisite ID 2.1 & 2.2 and credit ID 2.3)

				Builder Name:		Montage Builders & Designers

				Project Team Leader:		Michelle Tinner, Montage Builders - Northern Forest

				Home Address:		201 Hubbell Ave., Syracuse, NY

		For each section below, list durability strategies used to help mitigate the durability risks. Where necessary, add additional rows or remove strategies that are not relevant. Refer to the Example Durability Strategies page for sample strategies that may be applicable. 

The project team must indicate where the strategy is included in the drawings, specification, or scopes of work, and the responsible project team member must sign-off that the durability strategies were incorporated into the home. 

For ID 2.3, the Green Rater must initial that the strategies were verified in the home. A minimum of 18 total strategies, not including those already included as LEED for Homes prerequisites, must be included and verified for the credit to be awarded. These strategies should be focused on medium or high-risk areas.

		Durability Strategies by Issue Type				Location in Drawings, Specs, and/or Scopes of Work		Sign-off by Responsible Party 
(initial below)

								Prerequisite ID 2.2 
(Builder/trade)		Credit ID 2.3 
(Green Rater)

		Exterior Water / Moisture

		Gutters with leaders				A-300

		Rain Screen				A-309

		DOW Liquid Armor				A-309

		Interior Water / Moisture

		LEED for Homes Prerequisites (remove if not applicable)

		Nonpaper-faced backer board used in all tubs, showers, and spa areas. (see ID 2.1)				A-300

		Water-resistant flooring in the kitchen, bathroom, laundry rooms, and spa areas. (see ID 2.1)				A-300

		Water-resistant flooring within 3 feet of all exterior doors. (see ID 2.1)				A-300

		Drain and drain pan OR single-throw supply valve installed for any clothes washers in or over living spaces. (see ID 2.1)				A-300

		Conventional clothes dryers exhausted directly to outdoors; Condensing clothes dryer has drain and drain pan. (see ID 2.1)				A-304

		Whole house ventilation and local kitchen and bathroom exhaust systems that comply with ASHRAE Std. 62.2 (see EQ 4.1 / 5.1)				E-400, M-500

		No Class I vapor barriers				A-300

		No carpet				A-300

		Enhanced ventilation				E-400, M-500

		Air Infiltration

		LEED for Homes Prerequisites (remove if not applicable)

		Thermal bypass inspection checklist passed (see EA 1.1 / 2.1)				A-300

		Blower door test during construction				A-300

		Exterior applied foam				A-309

		Better quality windows				A-303

		Interstitial Condensation

		LEED for Homes Prerequisites (remove if not applicable)

		All local exhaust systems vented directly to the outdoors. (see EQ 5.1)				E-400, M-500

		No interstitial spaces in wall assemblies				A-309

		Relative Humidity monitors				E-400

		Enhanced ventilation system				E-400, M-500

		Pests

		Gravel Lock along perimeter of building to prevent pests

		Rodent Screens along the building

		Elimanate areas of standing water/drainage improvements

		Bring in bird feeders to bring in brids to keep bugs away(improve esthetics)

		Heat Loss

		LEED for Homes Prerequisites (remove if not applicable)

		Blower door testing during construction				A-300

		Better windows				A-303

		Enhanced insulation system				A-303

		Ultraviolet Radiation

		Blinds				A-303

		Natural Disasters

		Other

		LEED for Homes Prerequisites (remove if not applicable)

		Refrigerant charge test conducted. (see EA 11.1)

		Builder Declaration for ID prerequisite 2.1 & 2.2

		I hereby declare and affirm to USGBC that I have evaluated this project's durability risks, completed the Durability Risk Evaluation Form, and incorporated appropriate durability measures into the design to adequately address the moderate and high risks.  The construction drawings and/or specifications have been updated accordingly, and the the measures were verified to be completed appropriately.				Name:

						Title:

						Signature:

						Date:

		Green Rater Declaration for ID credit 2.3

		I hereby declare and affirm to USGBC that all of the above durability measures were verified as having been installed and/or incorporated into the home and home site. This signature is not an endorsement of the choice of durability measures or strategies installed, nor is it a validation of the quality or workmanship of the construction or installation.				Name:

						Title:

						Signature:

						Date:
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Guidance Docs

		

		LEED for Homes 
Guidance Documents & Supporting Material

						Document / Topic (hyperlinked)		Credit				Description

						Scope & eligibility guidelines						Guidance on the types of projects that can participate in LEED for Homes, and any conditions.

						Conflict of Interest Disclosure Form						Form for Provider QADs and Green Raters to disclose any conflicts of interest for individual projects.

						LEED AP Homes Candidate Handbook						Current policies and procedures for the LEED Homes professional credentialing exam.

						Project Registration and Payment Guidance						Step-by-step guidance on how to register LEED for Homes projects and submit payments.

						Project team verification & submittal requirements						Credit-by-credit list of materials and documents needed for to assist Green Raters with verification.

						Sampling protocol for multiple single-family homes						Step-by-step instructions for using sampling for large numbers of single-family homes.

						Sampling protocol for multi-family buildings						Step-by-step instructions for using sampling in large multi-family buildings.

						Submarket guidance: multi-family buildings						Description of rules and interpretations unique to multi-family buildings.

						Submarket guidance: multiple single-family homes						Description of rules and interpretations unique to developments, subdivisions, and small projects with multiple single-family homes. Includes guidance on batch submittals and volume LEED for Homes fees.

						Submarket guidance: gut-rehab projects						Description of rules and interpretations unique to gut-rehab projects.

						Submarket guidance: mixed-use projects						Sample fit-out guidelines for non-residential tenants in mixed-use buildings.

						Photodocumentation guidelines						Guidance on when and how photo-documentation may be used to assist Green Raters with verification.

						Credit Interpretation Request online database						Online searchable database of generally applicable Credit Interpretation Requests and ID Requests.

						Credit Interpretation Request online submittal						Online tool for submitting new Credit Interpretation Requests and ID Requests.

						LEED Trademark Policy						USGBC policy on how and when the LEED logo can be used. See page 22 for LEED for Homes specifics.

						Durability checklist guidance		ID 2.1 & 2.2				Step-by-step instructions for creating a durability inspection checklist for ID 2.1.

						Sample durability strategies		ID 2.1 & 2.2				A list of examples of durability strategies, organized by durability concern and compiled from various sources

						Guidance on outdoor water demand calculation		SS 2.5, WE 2.3				Detailed guidance on choosing inputs and avoiding common mistakes with the OWD calculation.

						Thermal Bypass Inspection Checklist		EA 1 & 2				EPA's ENERGY STAR for Homes Thermal Bypass Inspection Checklist

						Refrigerant charge test checklist		EA 11.1				A list of items to be checked by the contractor to ensure proper charge of the refrigerant. See Section 6 & 7 of the ENERGY STAR HVAC System Quality Installation Contractor Checklist.

						Indoor airPLUS		EQ 1				Detailed technical specifications for meeting the EPA's Indoor airPLUS program.

						Guidance for non-wood framed homes		MR 1 & 2				Collection of CIRs and clarifications related to homes built with SIPs, ICFs, steel, concrete block, etc.

						Radon resistant new construction guidance		EQ 9				EPA's guidance document "Building Radon Out", appropriate for all new construction

						Radon requirements for gut-rehab projects		EQ 9				Link to ASTM standard for radon mitigation in existing buildings. Available from EPA for free upon request.

						Operations and maintenance manual template		AE 1.1				Sample template for the occupant operations and maintenance manual.

						O&M manual template instructions		AE 1.1				Instructions for how to use the sample template to create an occupant operations and maintenance manual.

						ID Request Documents (hyperlinked)						Description

						2012 pilot credit library						Collection of pilot credits that can be earned for points in ID 3. These are prospective credits for future Rating Systems, and project teams must meet the requirements and provide feedback to USGBC.

						Food gardens						Pre-approved ID request (eligible for credit in ID 3) for food gardens that meet various criteria.
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Thermal Bypass Inspection Checklist

Refrigerant charge test checklist

Radon requirements for gut-rehab projects
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Multi-home

				LEED for Homes
Certification Submittal for Batches of Single-family Homes

				The following is a list of homes that were certified together as a batch. All of the information provided in the attached project checklist, accountability forms, and durability plan is applicable to all of the homes listed below.  

As per LEED for Homes guidelines, every home in this batch submittal will meet or exceed the performance requirements for every prerequisite and credit awarded on the project checklist. For this reason, the number of bedrooms and square footage listed on the project checklist may differ from your actual home.

				Address										Home Size
Calculations						Energy Performance		Sampling

						Street address / Lot number								square footage (HSA)		# of bedrooms (HSA)		Home Size Adj (calculated)		HERS Index		Part of initial test set?		Part of  test set?		Date
tested				calc		rounded		remainder

				1														0.0												0		0		0

				2														0.0												0		0		0

				3														0.0												0		0		0

				4														0.0												0		0		0

				5														0.0												0		0		0

				6														0.0												0		0		0

				7														0.0												0		0		0

				8														0.0												0		0		0

				9														0.0												0		0		0

				10														0.0												0		0		0

				11														0.0												0		0		0

				12														0.0												0		0		0

				13														0.0												0		0		0

				14														0.0												0		0		0

				15														0.0												0		0		0

				16														0.0												0		0		0

				17														0.0												0		0		0

				18														0.0												0		0		0

				19														0.0												0		0		0

				20														0.0												0		0		0

				21														0.0												0		0		0

				22														0.0												0		0		0

				23														0.0												0		0		0

				24														0.0												0		0		0

				25														0.0												0		0		0

				26														0.0												0		0		0

				27														0.0												0		0		0

				28														0.0												0		0		0

				29														0.0												0		0		0

				30														0.0												0		0		0

				31														0.0												0		0		0

				32														0.0												0		0		0

				33														0.0												0		0		0

				34														0.0												0		0		0

				35														0.0												0		0		0

				36														0.0												0		0		0

				37														0.0												0		0		0

				38														0.0												0		0		0

				39														0.0												0		0		0

				40														0.0												0		0		0

				41														0.0												0		0		0

				42														0.0												0		0		0

				43														0.0												0		0		0

				44														0.0												0		0		0

				45														0.0												0		0		0

				46														0.0												0		0		0

				47														0.0												0		0		0

				48														0.0												0		0		0

				49														0.0												0		0		0

				50														0.0												0		0		0





Multi-building

				LEED for Homes
Certification Submittal for Batches of Multi-family Buildings

				The following is a list of buildings that were certified together as a batch. All of the information provided in the attached project checklist, accountability forms, and durability plan is applicable to all of the homes listed below.  

As per LEED for Homes guidelines, every home in this batch submittal will meet or exceed the performance requirements for every prerequisite and credit awarded on the project checklist. For this reason, the number of bedrooms and square footage listed on the project checklist may differ from your actual home.

				Summary (based on information below):

						# of buildings:				0

						total conditioned floor area:				0

				Address										Building Details						Energy Performance				Sampling

						Street address / Building #								Total # of units		Total conditioned floor area ft2		Home Size Adjustment		Modeling Approach		HERS Index		# of units tested		Verification Dates

				1

				2

				3

				4

				5

				6

				7

				8

				9

				10

				11

				12

				13

				14

				15

				16

				17

				18

				19

				20



A separate multi-family home size adjustment calculation must be done for each building



Multi-family

		

				LEED for Homes
Multi-family Home Size Adjuster Calculator

				This approach can be used to determine an overall home size adjuster for for multi-family buildings, but it cannot be used to determine an overall home size adjuster for a complex with multiple multi-family buildings. If a project includes multiple multi-family buildings, each building must have its own home size adjustment. This weighted approach cannot be used for multiple single-family homes.

				Please input the floor area for each type of space within the building below. Input the # of units in each building, and the average square footage for units with the corresponding bedroom number. For example, if the building has three 2-bedroom units that are 1300, 1400, and 1500 square feet, insert "3" in cell G24 and "1400" in cell H24. Please leave zeros or blanks where appropriate.

				Types of Spaces				Floor area, 
total square feet										Areas of the Building						Floor area, 
total square feet

				Conditioned														In-unit

				Unconditioned														Common areas, residential

				Total														Non-residential

						0-Bedroom				1-Bedroom				2-Bedroom				3-Bedroom				4-Bedroom				5-Bedroom				6-Bedroom				Total

						# of units		Avg. ft2		# of units		Avg. ft2		# of units		Avg. ft2		# of units		Avg. ft2		# of units		Avg. ft2		# of units		Avg. ft2		# of units		Avg. ft2		Units

				LEED Building																														0

						Unit 
Adjustment				Unit 
Adjustment				Unit 
Adjustment				Unit 
Adjustment				Unit 
Adjustment				Unit 
Adjustment				Unit 
Adjustment

				LEED Building		0.0				0.0				0.0				0.0				0.0				0.0				0.0

				Overall average adjustment:				0.0						Average # of 
bedrooms per unit:						0.0						Average square
footage per unit:						0.0

						0.0001

												Return to the Summary tab



Return to the Summary tab



Water Demand Calc

						LEED for Homes Calculator for Percent Reduction
 in Outdoor Water Demand

						Use this calculator to determine the percent reduction in outdoor water use (irrigation), and LEED points earned in SS 2.5 and WE 2.3.  This must be completed by a qualified landscape professional: someone with certification, licensure, formal training (higher education), or at least 10 years of professional experience, in landscaping, irrigation, or a related field.  Please review the guidance document, "Guidance on Calculation of Outdoor Water Use Reductions", before using the calculator for the 1st time.

						Notes:  1) SS 2.5 and WE 2.3 address reducing total outdoor water needs.  Reducing potable water use is addressed in Credit WE 1.  2) Credit is earned for reducing water use in areas with designed landscape.  Existing landscaping is not included.

				Legend								User input cell								Calculated cell

				Step 1: Calculate outdoor water use for baseline case

						Enter project address, builder, total landscaped area, reference evapotranspiration rate (ETo, in inches for July), and ETo source.

						Note: ETo values are available from the EPA's WaterSense website, based on data from the International Water Management Institute (IWMI).  This site gives ETo values for June, which is acceptable.  ETo values from the ET Manager Scheduler Software from Rainbird are also acceptable (use values for June).  The USGBC thanks these sources for the use of this data.

						http://www.epa.gov/watersense/nhspecs/wb_data_finder.html

						Project Address						201 Hubbell Ave., Syracuse, NY

						Total Landscaped Area (sq ft)														6,064						Builder								Montage Builders & Designers

						ET0 (in/month for June or July)														5.72						ETo Source (e.g., WaterSense)								WaterSense

						Baseline Outdoor Water Use (gal/mo)														21,505

				Step 2a: Select appropriate inputs for each zone in the design case

						Choose appropriate values for species factor (Ks), microclimate factor (Kmc), irrigation efficiency (IE), and control factor (CF): Divide landscaped area into landscape zones.  For each zone, enter the descriptions, and use them to choose a value for each factor.  Please refer to the guidance document for more information about how to choose these values.

						Notes: 1) Well-designed landscaped areas have zones designed so that all plants within each zone will need the same amount of water.  2) Many projects will have fewer than 8 zones. Leave unused rows blank.  2) For boxes with pull-down menus, choose from the list. Do not type in information.  3) The fly-out directions box can be moved by dragging it. 4) A calculator with more than 8 zones is available upon request.

				Zone		Description of vegetation								KS		Description of microclimate						KMC		Type of irrigation installed						WE 2.1(a) earned? 
WE 2.2 earned?				# of WE 2.1 (b,c,d,h,I,j) measures installed				IE		Type of irrigation control and % water savings						CF

				1		Drought tolerant turf, consider lowest water use for the whole landscape								0.2		Partial Sun						1		None						WE 2.2-3rd party verif				N/A				0.70		None						1

				2

				3

				4

				5

				6

				7

				8

				Step 2b: Calculate the outdoor water use for each zone in the design case

						Enter the area for each landscape zone in square feet.

				Zone		Area of zone
(sq ft)						KS		KMC		IE		CF		Water demand
(gal/mo)						Water demand 
(% of total)

				1		6,064						0.2		1		0.7		1		6144						100

				2								0		0				0		0						0

				3								0		0				0		0						0

				4								0		0				0		0						0

				5								0		0				0		0						0

				6								0		0				0		0						0

				7								0		0				0		0						0

				8								0		0				0		0						0

				Total		6,064

				Step 2c: Calculate the total outdoor water use for the design case

						This step is completed automatically. If an error is indicated, the sum of the zone areas does not equal the Total Landscaped Area. Please address this error.

						Sum of zone areas = Tot Landscaped Area?														0

						Total outdoor water demand (gal/mo):														6144

				Step 3: Calculate the percentage reduction in water demand

						This step is completed automatically to calculate the reduction in water demand between the design case and baseline case.

						Reduction in water demand:														71%

				Step 4: Calculate LEED points

						This step is completed automatically to calculate the number of points awarded in SS 2.5, WE 2.3, and ID 3.

						SS 2.5 points														6

						WE 2.3 points														4

						ID 3 points (for exemplary performance)														2

				Landscape Professional Sign-off

						I hereby declare and affirm to USGBC that the above calculation describes the landscape and irrigation system that is installed at the site.												Printed Name						Adam Scalisi

																						Company		Montage Builders - Northern Forest

																						Credential

																				Signature																		Date		3/29/14

				The cells below are used for calculations in this spreadsheet. Users may not change their formulas.

						Irrigation?		Type		Pro?		Measures?		Hi/Low/Med		Fixed Spray		Impact/Microspray		Rotors		Multistream rotators		Low vol/ Pt/ Drip		IE value

				1		0.7		N/A		Pro		N/A		N/A		N/A										0.7

				2				N/A		N/A		N/A		N/A		N/A										0

				3				N/A		N/A		N/A		N/A		N/A										0

				4				N/A		N/A		N/A		N/A		N/A										0

				5				N/A		N/A		N/A		N/A		N/A										0

				6				N/A		N/A		N/A		N/A		N/A										0

				7				N/A		N/A		N/A		N/A		N/A										0

				8				N/A		N/A		N/A		N/A		N/A										0



http://www.epa.gov/watersense/nhspecs/wb_data_finder.html



Fees

				LEED for Homes
Registration & Certification Fee Estimating Tool

				This worksheet is designed to help project teams to estimate the registration and certification fees for a LEED for Homes project. Prior to completing this worksheet, please do the following:
   -  Review the guidance on LEED for Homes volume pricing in the Guidance for Multiple Single-family Homes
   -  Complete the Summary page in this project checklist file
   -  For multi-family projects, complete the Multi-family page in this project checklist file
   -  For projects with multiple multi-family buildings, complete the Multi-building page in this project checklist file

LEED for Homes requires completion of on-site inspections prior to certification. Additional Provider and Green Rater verification costs apply and are based on market prices - please consult the Provider of your choice for applicable rates and fees. All fees are subject to change. Registration and Certification fees are nonrefundable.

Please contact your Provider or USGBC (homes@usgbc.org) with any questions or to confirm estimated fee totals.

				General Project Information

				Does the project qualify for the national member rate?										No				how do I know if a project qualifies for the member rate?

				Please fill in the boxes below, based on the current information about the entire project. The estimates below should include, but not be limited to, the homes and buildings included in the first batch submittal. Fees associated with mid-rise multi-family projects must be calculated separately.

										single-family homes												low-rise multi-family buildings

								Number of homes:		0										Number of buildings:

								Estimated # of batch submittals:		0										Number of units:

								Registration rate:		$225 per unit										Total conditioned floor area, all bldgs:

								Certification rate:		$225 per submittal + $75/unit										Registration rate:		$900 per building

														not including large batch (10+ homes) discount						Certification rate:		$0.045 per conditioned sq.ft.

								SF rates		150		225								MF rates		0.035		0.045

				Fee Summary

								Totals - current submittal												Estimated Totals - entire project

				Estimates based on information on Summary page														Estimates based on information provided in General Project section above

								Project type:		Single detached										Project type:		0

								Number of homes:		1										Project details:		see General Project Info. Above

								First submittal?		Yes										Total project registration fee (est.):		$0

								Batch certification fee:		$300										Total project certification fee (est.):		$0



This includes single-family detached homes as well as single-family attached homes such as townhomes. Stacked flats or stacked duplexes are considered multi-family buildings.

The term "batch submittal" here refers to the number of documentation submittals sent to USGBC. 

When a group of homes are combined onto one LEED for Homes checklist, they can be treated as a single batch submittal even if they have different layouts, designs, and even home sizes. 

Each submittal sent to USGBC is counted as a separate batch, even if the homes within each batch are identical. 

Please discuss this with your LEED for Homes Provider and refer to the Batch Submittal Guidelines.

This includes stacked duplexes and triplexes, apartment buildings, condos, etc. that are 3 stories or fewer above grade.

For buildings with 4+ stories above-grade, please use the mid-rise project checklist.

Multi-family  and Multi-building tab must be completed

Summary page must be completed

Include total conditioned square footage for all multi-family buildings in the project. 

Include all conditioned in-unit, residential-associated, and non-residential spaces.

Please be sure this number corresponds to the information on the Summary page for "# of homes in this project, total"

Please indicate if this is the first submittal for this project. Secondary submittals of 10+ units are subject to a discount.

To receive the USGBC member price, an active member of the project team must be an employee of a national member organization.

Go to www.usgbc.org/membership for more information.



Simple Chklst

												LEED for Homes Simplified Project Checklist

								for Homes				Builder Name:										Montage Builders & Designers

												Project Team Leader (if different):										Michelle Tinner, Montage Builders - Northern Forest

												Home Address (Street/City/State):										201 Hubbell Ave., Syracuse, NY

		Project Description:																						Adjusted Certification Thresholds

				Building type:		Single detached										Project type:		Custom						Certified:		40.5						Gold:		70.5

				# of bedrooms:		4										Floor area:		2184						Silver:		55.5						Platinum:		85.5

				Project Point Total																Final Credit Category Total Points

				Prelim:		109 + 0 maybe pts						Final:		109						ID:		10		SS:		14		EA:		29						EQ:		19

				Certification Level																LL:		9		WE:		10		MR:		16						AE:		2

				Prelim:		Platinum						Final:		Platinum						0

																																109		0				109

						date last updated :																						Max				Project Points

						last updated by :																						Points				Preliminary						Final

				Innovation and Design Process   (ID)												(No Minimum Points Required)												Max				Y/Pts		Maybe		No		Y/Pts

		1. Integrated Project Planning								1.1		Preliminary Rating																Prereq				Y		0		0		Y

										1.2		Integrated Project Team																1				1		0		0		1

										1.3		Professional Credentialed with Respect to LEED for Homes																1				1		0		0		1

										1.4		Design Charrette																1				1		0		0		1

										1.5		Building Orientation for Solar Design																1				0		0		0		0

		2. Durability Management								2.1		Durability Planning																Prereq				Y		0		0		Y

		Process								2.2		Durability Management																Prereq				Y		0		0		Y

										2.3		Third-Party Durability Management Verification																3				3		0		0		3

		3.Innovative or Regional						@		3.1		Innovation #1																1				1		0		0		1

		Design						@		3.2		Innovation #2																1				1		0		0		1

								@		3.3		Innovation #3																1				1		0		0		1

								@		3.4		Innovation #4																1				1		0		0		1

																										Sub-Total for ID Category:		11				10		0				10

				Location and Linkages  (LL)												(No Minimum Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. LEED ND								1		LEED for Neighborhood Development														LL2-6		10				0		0		0		0

		2. Site Selection						@		2		Site Selection																2				2		0		0		2

		3. Preferred Locations								3.1		Edge Development														LL 3.2		1				0		0		0		0

										3.2		Infill																2				2		0		0		2

										3.3		Previously Developed																1				1		0		0		1

		4. Infrastructure								4		Existing Infrastructure																1				1		0		0		1

		5. Community Resources/								5.1		Basic Community Resources / Transit														LL 5.2, 5.3		1				0		0		0		0

				Transit						5.2		Extensive Community Resources / Transit														LL 5.3		2				2		0		0		2

										5.3		Outstanding Community Resources / Transit																3				0		0		0		0

		6. Access to Open Space								6		Access to Open Space																1				1		0		0		1

																										Sub-Total for LL Category:		10				9		0				9

				Sustainable Sites  (SS)												(Minimum of 5 SS Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. Site Stewardship								1.1		Erosion Controls During Construction																Prereq				Y		0		0		Y

										1.2		Minimize Disturbed Area of Site																1				1		0		0		1

		2. Landscaping						@		2.1		No Invasive Plants																Prereq				Y		0		0		Y

								@		2.2		Basic Landscape Design														SS 2.5		2				0		0		0		0

								@		2.3		Limit Conventional Turf														SS 2.5		3				0		0		0		0

								@		2.4		Drought Tolerant Plants														SS 2.5		2				0		0		0		0

								@		2.5		Reduce Overall Irrigation Demand by at Least 20%																6				6		0		0		6

		3. Local Heat Island Effects						@		3		Reduce Local Heat Island Effects																1				1		0		0		1

		4. Surface Water						@		4.1		Permeable Lot																4				1		0		0		1

				Management						4.2		Permanent Erosion Controls																1				1		0		0		1

								@		4.3		Management of Run-off from Roof																2				2		0		0		2

		5. Nontoxic Pest Control								5		Pest Control Alternatives																2				2		0		0		2

		6. Compact Development								6.1		Moderate Density														SS 6.2, 6.3		2				0		0		0		0

										6.2		High Density														SS 6.3		3				0		0		0		0

										6.3		Very High Density																4				0		0		0		0

																										Sub-Total for SS Category:		22				14		0				14

		LEED for Homes Simplified Project Checklist (continued)

																												Max				Project Points

																												Points				Preliminary						Final

				Water Efficiency  (WE)												(Minimum of 3 WE Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. Water Reuse								1.1		Rainwater Harvesting System														WE 1.3		4				0		0		0		0

										1.2		Graywater Reuse System														WE 1.3		1				0		0		0		0

										1.3		Use of Municipal Recycled Water System																3				0		0		0		0

		2. Irrigation System						@		2.1		High Efficiency Irrigation System														WE 2.3		3				0		0		0		0

										2.2		Third Party Inspection														WE 2.3		1				0		0		0		0

								@		2.3		Reduce Overall Irrigation Demand by at Least 45%																4				4		0		0		4

		3. Indoor Water Use								3.1		High-Efficiency Fixtures and Fittings																3				0		0		0		0

										3.2		Very High Efficiency Fixtures and Fittings																6				6		0		0		6

																										Sub-Total for WE Category:		15				10		0				10

				Energy and Atmosphere (EA)												(Minimum of 0 EA Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. Optimize Energy Performance								1.1		Performance of ENERGY STAR for Homes																Prereq				Y		0		0		Y

										1.2		Exceptional Energy Performance																34				25		0		0		25

		7. Water Heating						@		7.1		Efficient Hot Water Distribution																2				2		0		0		2

										7.2		Pipe Insulation																1				1		0		0		1

		11. Residential Refrigerant								11.1		Refrigerant Charge Test																Prereq				Y		0		0		Y

				Management						11.2		Appropriate HVAC Refrigerants																1				1		0		0		1

																										Sub-Total for EA Category:		38				29		0				29

				Materials and Resources    (MR)												(Minimum of 2 MR Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. Material-Efficient Framing								1.1		Framing Order Waste Factor Limit																Prereq				Y		0		0		Y

										1.2		Detailed Framing Documents														MR 1.5		1				1		0		0		1

										1.3		Detailed Cut List and Lumber Order														MR 1.5		1				1		0		0		1

										1.4		Framing Efficiencies														MR 1.5		3				3		0		0		3

										1.5		Off-site Fabrication																4				0		0		0		0

		2. Environmentally Preferable						@		2.1		FSC Certified Tropical Wood																Prereq				Y		0		0		Y

		Products						@		2.2		Environmentally Preferable Products																8				8		0		0		8

		3. Waste Management								3.1		Construction Waste Management Planning																Prereq				Y		0		0		Y

										3.2		Construction Waste Reduction																3				3		0		0		3

																										Sub-Total for MR Category:		16				16		0				16

				Indoor Environmental Quality  (EQ)												(Minimum of 6 EQ Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		1. ENERGY STAR with IAP								1		ENERGY STAR with Indoor Air Package																13				13		0		0		13

		2. Combustion Venting								2.1		Basic Combustion Venting Measures														EQ 1		Prereq				0		0		0		0

										2.2		Enhanced Combustion Venting Measures														EQ 1		2				0		0		0		0

		3. Moisture Control								3		Moisture Load Control														EQ 1		1				0		0		0		0

		4. Outdoor Air Ventilation						@		4.1		Basic Outdoor Air Ventilation														EQ 1		Prereq				0		0		0		0

								@		4.2		Enhanced Outdoor Air Ventilation																2				0		0		0		0

										4.3		Third-Party Performance Testing														EQ 1		1				0		0		0		0

		5. Local Exhaust						@		5.1		Basic Local Exhaust														EQ 1		Prereq				0		0		0		0

										5.2		Enhanced Local Exhaust																1				1		0		0		1

										5.3		Third-Party Performance Testing																1				1		0		0		1

		6. Distribution of Space						@		6.1		Room-by-Room Load Calculations														EQ 1		Prereq				Y		0		0		0

		Heating and Cooling								6.2		Return Air Flow / Room by Room Controls														EQ 1		1				0		0		0		0

										6.3		Third-Party Performance Test / Multiple Zones														EQ 1		2				0		0		0		0

		7. Air Filtering								7.1		Good Filters														EQ 1		Prereq				Y		0		0		0

										7.2		Better Filters														EQ 7.3		1				0		0		0		0

										7.3		Best Filters																2				2		0		0		2

		8. Contaminant Control						@		8.1		Indoor Contaminant Control during Construction														EQ 1		1				0		0		0		0

										8.2		Indoor Contaminant Control																2				2		0		0		2

								@		8.3		Preoccupancy Flush														EQ 1		1				0		0		0		0

		9. Radon Protection						@		9.1		Radon-Resistant Construction in High-Risk Areas														EQ 1		Prereq				N/A		0		0		0

								@		9.2		Radon-Resistant Construction in Moderate-Risk Areas														EQ 1		1				0		0		0		0

		10. Garage Pollutant Protection								10.1		No HVAC in Garage														EQ 1		Prereq				0		0		0		0

										10.2		Minimize Pollutants from Garage														EQ 1, 10.4		2				0		0		0		0

										10.3		Exhaust Fan in Garage														EQ 1, 10.4		1				0		0		0		0

										10.4		Detached Garage or No Garage														EQ 1		3				0		0		0		0

																										Sub-Total for EQ Category:		21				19		0				19

				Awareness and Education  (AE)												(Minimum of 0 AE Points Required)												Max				Y/Pts		Maybe		No		Y/Pts

		1. Education of the						@		1.1		Basic Operations Training																Prereq				Y		0		0		Y

				Homeowner or Tenant				@		1.2		Enhanced Training																1				1		0		0		1

										1.3		Public Awareness																1				1		0		0		1

		2. Education of Building 
   Manager						@		2		Education of Building Manager																1				0		0		0		0

																										Sub-Total for AE Category:		3				2		0				2

												LEED for Homes Simplified Project Checklist

												Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

																												Max				Project Points

		Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section.																										Points				Preliminary						Final

				Energy and Atmosphere (EA)												(No Minimum Points Required)										OR		Max				Y/Pts		Maybe		No		Y/Pts

		2. Insulation								2.1		Basic Insulation																Prereq				0		0		0		0

										2.2		Enhanced Insulation																2				0		0		0		0

																										*

		3. Air Infiltration								3.1		Reduced Envelope Leakage																Prereq				0		0		0		0

										3.2		Greatly Reduced Envelope Leakage																2				0		0		0		0

										3.3		Minimal Envelope Leakage														EA 3.2		3				0		0		0		0

																										*

		4. Windows								4.1		Good Windows																Prereq				0		0		0		0

										4.2		Enhanced Windows																2				0		0		0		0

										4.3		Exceptional Windows														EA 4.2		3				0		0		0		0

		5. Heating and Cooling								5.1		Reduced Distribution Losses																Prereq				0		0		0		0

				Distribution System						5.2		Greatly Reduced Distribution Losses																2				0		0		0		0

										5.3		Minimal Distribution Losses														EA 5.2		3				0		0		0		0

		6. Space Heating and Cooling						@		6.1		Good HVAC Design and Installation																Prereq				0		0		0		0

				Equipment						6.2		High-Efficiency HVAC																2				0		0		0		0

										6.3		Very High Efficiency HVAC														EA 6.2		4				0		0		0		0

		7. Water Heating						@		7.1		Efficient Hot Water Distribution																2				0		0		0		0

										7.2		Pipe Insulation																1				0		0		0		0

										7.3		Efficient Domestic Hot Water Equipment																3				0		0		0		0

		8. Lighting								8.1		ENERGY STAR Lights																Prereq				0		0		0		0

										8.2		Improved Lighting																2				0		0		0		0

										8.3		Advanced Lighting Package														EA 8.2		3				0		0		0		0

		9. Appliances								9.1		High-Efficiency Appliances																2				0		0		0		0

										9.2		Water-Efficient Clothes Washer																1				0		0		0		0

		10. Renewable Energy						@		10		Renewable Energy System																10				0		0		0		0

		11. Residential Refrigerant								11.1		Refrigerant Charge Test																Prereq				0		0		0		0

		Management								11.2		Appropriate HVAC Refrigerants																1				0		0		0		0

																										Sub-Total for EA Category:		38				29		0				29

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been met for the indicated credits and will, if audited, provide the necessary supporting documents.

														Project Team Leader		Michelle Tinner										Company		Montage Builders - Northern Forest

														Signature												Date

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed, and will provide the project documentation file, if requested.

														Green Rater's Name		Karla Donnely										Company		SWA

														Signature												Date

				By affixing my signature below, the undersigned does hereby declare and affirm to the USGBC that the required inspections and performance testing for the LEED for Homes requirements, as specified in the LEED for Homes Rating System, have been completed, and will provide the project documentation file, if requested.

														Provider's Name		Maureen Mahle										Company		SWA

														Signature												Date



&LU.S. Green Building Council&CPage &P of &N&RJanuary 1, 2011



Verif Chklst

								LEED for Homes Verification Checklist Instructions

										Instructions

												Step 1: Complete - or have the project team complete - the project checklist for the preliminary and/or final rating.

												Step 2: On cover sheet, QAD may provide customized instructions to the Green Rater and indicate which performance tests are needed.

												Step 3: On verification checklist, adjust the verification stage (mid-construction vs. final) for individual prerequisites and credits below.

												Step 4: Customize the verification checklist by filtering based on the rating (preliminary vs. final) and the verification step (mid-construction vs. final).

     * NOTE *   If you're using a Mac, the filters will not work. In order to create a custom checklist, hide or unhide individual rows manually.

												Step 5: Initial each measure on the verification checklist as it is verified, and include relevant notes and observations.

												Step 6: On cover page, indicate whether failures occurred and follow-up actions are required, and sign at the bottom.

								LEED for Homes Verification Cover Sheet

										Project Information

												Provider:						SWA										Project contact:

												Green Rater:						Karla Donnely										Home address:						201 Hubbell Ave.

												Project name:						DOE Home Challenge										Home address:						Syracuse, NY

										Site Visit Details

												Date of visit:														Units / Models:

												Verif. phase:

																ID 2.3 - Verify items on durability Inspection checklist																		EQ 5.3 - Air flow test - bathroom & kitchen exhaust

																EQ 2.2 - Backdraft potential test																		EQ 6.2 - Room-by-room pressure differential test

																EQ 4.3 - Air flow test - whole-house ventilation																		EQ 6.3 - Air flow test - room-by-room supply

										Special instructions 
from Provider QAD:

										Verification results - Failures																				Verification results - Follow-up

																No failures - all requirements met																		Requires discussion with QAD (see below)

																Failures (see below)																		Requires return site visit

										Prereq or
Credit #				Comments / Problems														Prereq or
Credit #								Comments / Problems

																		Green Rater Signature:																		Date:

								LEED for Homes 
Verification Checklist																				Filter based on 
credits earned?												Filter based on 
verification steps?

		Mid / final verif step		prelim / final rating																								Show all												Show all

		0		Y						General Information																										verified 
(initial)				Green Rater notes / description of approach

		0		Y						Home Size Adjustment																										Mid-construction and Final

		0		Y								Verify square footages and number of bedrooms

		0		Y

		0		Y								Number of rooms that could be bedrooms:																Estimated conditioned square footage:

		0		Y

		0		Y						Innovation & Design Process   (ID)																										verified 
(initial)				Green Rater notes / description of approach

		1		Y						ID Prereq 1.1: Preliminary Rating																										Mid-construction

		1		Y								Participate in the Preliminary Rating.

		1		3						ID Credit 1.2: Integrated Project Team																										Mid-construction

		1		3								Confirm list of project team members, capabilities, and meeting dates.

		1		3						ID Credit 1.3: Pro. Credentialed with Respect to LEED for Homes																										Mid-construction

		1		3								Principal member of the project team is a LEED AP Homes prior to the preliminary rating.

		1		3						ID Credit 1.4: Design Charrette																										Mid-construction

		1		3								Participate in the design charrette; OR

		1		3								Verify charrette date, location, participants, and duration.

		0		0						ID Credit 1.5: Building Orientation for Solar Design																										Mid-construction or Final

		0		0								Verify calcs or simulations for glazing area, south-facing roof area, and seasonal shading.

		0		0								Verify installed elements used to satisfy credit requirements, such as trees, overhangs, awnings, etc.

		0		Y						ID Prereq 2.1: Durability Planning																										Mid-construction or Final

		0		Y								Collect completed Durability Risk Evaluation Form prior to construction.

		0		Y								Verify completed (unsigned) durability inspection checklist prior to construction.

		0		Y								Measures listed in checklist appear in contract documents.

		0		Y								Tub, showers, and spa areas have nonpaper-faced backer board on walls.

		0		Y								Kitchens, bathrooms, laundry room, and spa areas have water-resistant flooring (no carpet).

		0		Y								Areas within 3ft of exterior doors have water-resistant flooring (no carper).

		0		Y								Tank water heaters in or over living spaces have drains and drain pans installed.

		0		Y								Clotheswashers in or over living spaces have drains and drain pans installed or single-throw supply valve.

		0		Y								Conventional clothes dryers have exhaust directly to outdoors.

		0		Y								Condensing clothes dryers have drain and drain pans installed.

		1		Y						ID Prereq 2.2: Durability Management																										Mid-construction

		1		Y								Collect completed and signed durability inspection checklist or builder quality management plan after construction.

		0		3						ID Credit 2.3: Third-party Durability Management Verification																										Mid-construction and Final

		0		3								Verify that each strategy in the durability inspection checklist is installed in the home and initial the durability inspection checklist for each verified strategy.

		0		3						ID Credit 3: Innovations (ruling #):																										Mid-construction or Final								Acc. Form Required

		0		3								to be input

		0		3								to be input

		0		3								to be input

		0		3								to be input

		0		Y

		0		Y						Location & Linkages (LL)																										verified 
(initial)				Green Rater notes / description of approach

		0		0						LL Credit 1: LEED for Neighborhood Developments																										Mid-construction or Final

		0		0								Home is part of a LEED for Neighborhood Development community that has successfully passed Stage 2 of the LEED-ND process.

		1		3						LL Credit 2: Site Selection																										Mid-construction								Acc. Form Required

		1		3								Verify site plan, floodplain maps, soil data maps, or other supporting verification materials.

		1		0						LL Credit 3.1: Edge Development																										Mid-construction

		1		0								Verify calculations of development along site perimeter; OR

		1		0								Conduct on-site verification that at least 25% of the lot borders previously developed land.

		1		3						LL Credit 3.2: Infill																										Mid-construction

		1		3								Verify calculations of development along site perimeter; OR

		1		3								Conduct on-site verification that at least 75% of the lot borders previously developed land.

		1		3						LL Credit 3.3: Previously Developed																										Mid-construction

		1		3								Conduct on-site verification of existing infrastructure (e.g. foundation footings, etc.); OR

		1		3								Verify historical documents, maps, or comparable evidence of previous development.

		1		3						LL Credit 4: Existing Infrastructure																										Mid-construction

		1		3								Conduct on-site verification of water and sewer infrastructure within ½ mile of the home; OR

		1		3								Verify maps or other evidence of water and sewer infrastructure within ½ mile of the home.

		1		3						LL Credit 5: Community Resources / Transit																										Mid-construction

		1		3								Verify lists or maps of community resources; OR

		1		3								Verify transit schedules and calculations of transit rides; OR

		1		3								Conduct on-site verification of community resources.

		1		3

		1		3								Number of community resources within 1/4 mile:

		1		3

		1		3								Number of transit rides / weekday within 1/2 mile:																Number of community resources within 1/2 mile:

		1		3

		1		3								Types of transit:

		1		3

		1		3								Types of comm. resources:

		1		3						LL Credit 6: Access to Open Space																										Mid-construction

		1		3								Verify maps and calcs of open space at least ¾ acre within ½ mile of home; OR

		1		3								Conduct on-site verification of open space of at least ¾ acre within ½ mile of the home.

		0		Y

		0		Y						Sustainable Sites (SS)																										verified 
(initial)				Green Rater notes / description of approach

		0		Y						SS Prerequisite 1.1: Erosion Controls During Construction																										Mid-construction and Final

		0		Y								Disturbed topsoil stockpiled & protected from erosion.

		0		Y								Silt fencing installed to control path and velocity of runoff.

		0		Y								Straw bales, silt sacks, rock filters, or comparable measures installed.

		0		Y								Swales installed to divert surfact water from hillsides.

		0		Y								Tiers, erosion blankets, compost blankets, filters socks, etc. installed to stabilize soil in sloped areas.

		0		3						SS Credit 1.2: Minimize Disturbed Area of Site																										Mid-construction and Final

		0		3								For parts (a) and (c), verify tree and plant preservation plan and/or site drawings.

		0		3								For parts (a) and (c) , conduct on-site verification that “no-disturbance” zones are marked and not disturbed.

		0		3								For part (b), verify calculations of buildable lot area left undisturbed.

		0		3

		0		3								Total buildable lot area (acres):										Percentage of buildable lot area left undisturbed (%):

		2		Y						SS Prerequisite 2.1: No Invasive Plants																										Final								Acc. Form Required

		2		Y								Use a list of installed plants provided by the project team and a list of invasive plants created by a third-party to verify that none of the installed plants are on the list of invasive plants.

		2		0						SS Credit 2.2: Basic Landscaping Design																										Final								Acc. Form Required

		2		0								Conduct on-site verification that turf is not installed in densely shaded or sloped areas.

		2		0								Mulch or soil amendments used around plant beds.

		2		0						SS Credit 2.3: Limit Conventional Turf																										Final								Acc. Form Required

		2		0								Verify site plans or calculations of percentage turf installed.

		2		0								Conduct on-site verification of limited conventional turf.

		2		0

		2		0								Percentage of designed landscape softscapes with turf:

		2		0						SS Credit 2.4: Drought-tolerant Plants																										Final								Acc. Form Required

		2		0								Verify site plans or calculations of drought-tolerant plants installed.

		2		0								Use a list of installed plants provided by the project team and a list of drought-tolerant plants created by a third-party to verify that installed plants are drought-tolerant.

		2		0

		2		0								Percentage of plants that are drought-tolerant:

		2		3						SS Credit 2.5: Reduce Overall Irrigation Demand by at Least 20%																										Final								Acc. Form Required

		2		3								Collect and submit outdoor water use calculation to USGBC for review.

		2		3								If credit is taken for the use of drought-tolerant plants, verify with a list of installed plants provided by the project team and a list of drought-tolerant plants created by a third-party.

		2		3								Conduct on-site verification of any water-saving items identified in the calculation, including high-efficiency irrigation measures and high/low shading conditions.

		2		3								Verify that the calculation was performed by a qualified individual.

		2		3						SS Credit 3: Reduce Local Heat Island Effects																										Final								Acc. Form Required

		2		3								For part (a), conduct on-site verification of trees and plantings installed to provide shade.

		2		3								For part (b), verify specifications or test results demonstrating the SRI value (if applicable).

		2		3								For part (b), conduct on-site verification of high-albedo sidewalks, patios, and driveways.

		2		3								Verify calculations of estimates related to shaded and/or high-albedo areas.

		2		3						SS Credit 4.1: Permeable Lot																										Final								Acc. Form Required

		2		3								Verify calculations of percent permeable elements.

		2		3								Conduct on-site verification of permeable elements.

		2		3

		2		3								Permeable elements:

		2		3						SS Credit 4.2: Permanent Erosion Controls																										Final

		2		3								For part (a), conduct on-site verification of installed terraces and/or retaining walls.

		2		3								For part (b), verify site plans or list of trees, shrubs, and groundcover area.

		2		3								For part (b), conduct on-site verification of installed trees, shrubs, and groundcover area.

		2		3

		2		3								# of trees:												# of 5-gallon shrubs:														Estimated sq.ft. of 
native groundcover:

		2		3						SS Credit 4.3: Management of Runoff from Roof																										Final								Acc. Form Required (part d)

		2		3								For part (a), conduct on-site verification of designed infiltration features.

		2		3								For parts (b) and (c), conduct on-site verification of vegetated roof.

		2		3								For part (d), conduct on-site verification of design elements for managing run-off.

		2		3

		2		3								Estimated percentage of roof covered by vegetation:

		2		3

		2		3								Infiltration features:

		0		3						SS Credit 5: Pest Control Alternatives																										Mid-construction and Final

		0		3								For part (a), verify that all siding, trim, and exterior framing is at least 12 inches above soil.

		0		3								For part (b), verify external penetrations are sealed and corrosion-proof screens and covers are installed.

		0		3								For part (c), verify no wood-to-concrete connections, except as separated by metal or plastic dividers.

		0		3								For part (d), verify that all plants are installed at least 24” from the home.

		0		3								For part (e-i), verify that all cellulosic material is treated with a borate product up to 3 feet above foundation.

		0		3								For part (e-ii), verify sand or diatomaceous earth barrier.

		0		3								For part (e-iii), verify steel mesh barrier termite control system installed.

		0		3								For part (e-iv), verify non-toxic termite bait system installed.

		0		3								For part (e-v), verify non-cellulosic (i.e. not wood or straw) wall structure used.

		0		3								For part (e-vi), verify foundation walls are either solid concrete, masonry walls with top course of solid block bond beam, or concrete-filled block.

		0		0						SS Credit 6: Compact Development																										Mid-construction or Final

		0		0								Verify calculations of average housing density.

		0		0

		0		0								Buildable lot area:												Number of units:

		0		Y

		0		Y						Water Efficiency (WE)																										verified 
(initial)				Green Rater notes / description of approach

		2		0						WE Credit 1.1: Rainwater Harvesting System																										Final

		2		0								Verify calculations related to rainwater harvest area and storage system capacity.

		2		0								Verify that the rainwater harvesting system and associated storage cistern has been installed.

		2		0

		2		0								Cistern size (gallons):												Percentage of roof area with rainwater capture:

		2		0

		2		0								Rainwater use applications:

		2		0						WE Credit 1.2: Graywater Reuse System																										Final

		2		0								Verify that the graywater reuse system has been installed.

		2		0								If graywater is collected from faucets and other sources, verify calculations related to graywater collection.

		2		0

		2		0								Graywater sources:																Graywater applications:

		0		0						WE Credit 1.3: Use of Municipal Recycled Water System																										Mid-construction or Final

		0		0								Verify that the irrigation system is plumbed only to a municipal recycled water system.

		2		0						WE Credit 2.1: High-Efficiency Irrigation System																										Final								Acc. Form Required

		2		0								For part (a), irrigation system installed by Water Sense professional.

		2		0								For part (b), irrigation system installed with head-to-head coverage.

		2		0								For part (c), central shut-off valve installed.

		2		0								For part (d), submeter installed for the irrigation system.

		2		0								For part (e), at least 50% of the landscape area utilizes drip irrigation.

		2		0								For part (f), separate zones used for each type of bedding area.

		2		0								For part (g), timer or controller installed to activate irrigation system at appropriate times.

		2		0								For part (h), pressure-regulating devices installed to maintain optimal pressure.

		2		0								For part (i), high-efficiency nozzles (with distribution uniformity ≥ 0.70) are installed.

		2		0								For part (j), 'Check valves' are installed.

		2		0								For part (k), moisture sensor controller or rain delay controller installed.

		2		0						WE Credit 2.2: Third-Party Inspection																										Final

		2		0								All spray heads are operating and delivering water only to intended zones.

		2		0								Any switches or shut-off valves are working properly.

		2		0								Any timers or controllers are set properly.

		2		0								Any irrigation systems are located at least 2 feet from the home.

		2		0								Irrigation spray does not hit the home.

		2		3						WE Credit 2.3: Reduce Overall Irrigation Demand by at Least 45%																										Final								Acc. Form Required

		2		3								Confirm that all verification requirements for SS 2.5 were met.

		2		3						WE Credit 3: Indoor Water Use																										Final

		2		3								Verify that high-efficiency faucets are installed, using manufacturer spec. sheets where necessary.

		2		3								Verify that high-efficiency showerheads are installed, using manufacturer spec. sheets where necessary.

		2		3								Verify that high-efficiency toilets are installed, using manufacturer spec. sheets where necessary.

		2		3

		2		3								Avg. lavatory faucet flow rate (GPM):												Avg. showerhead flow rate (GPM):														Avg. toilet flow rate (GPF):

		0		Y

		0		Y						Energy & Atmosphere (EA)																										verified 
(initial)				Green Rater notes / description of approach

		2		Y						EA 1: Optimize Energy Performance																										Final

		2		Y								Verify HERS Index from the "Energy Star Home" report created by a qualified energy rater.

		2		Y

		2		Y								Energy Rater:																HERS Index:

		2		Y

		2		Y								Significant energy features:

		1		0						EA 2: Insulation																										Mid-construction

		1		0								Complete Thermal Bypass Inspection Checklist or verify its completion by the energy rater.

		1		0								Verify insulation is installed to Grade I or Grade II specifications of the National Home Energy Rating System.

		1		0								Verify that installed insulation meets or exceeds the R-value requirements in IECC 2004.

		1		0

		1		0								Wall Insulation R-value:												Attic Insulation R-value:														Foundation / Slab Insulation R-value:

		2		0						EA 3: Air Infiltration																										Final

		2		0								Verify envelope leakage test results conducted by a qualified energy rater, or USGBC-approved alternative, according to the procedures set forth in the National Home Energy Rating System Standards.

		2		0

		2		0								Envelope leakage (ACH50):

		0		0						EA 4: Windows																										Mid-construction or Final

		0		0								Verify that installed skylight area does not exceed 3% of conditioned floor area.

		0		0								Verify that installed skylights are ENERGY STAR labeled.

		0		0								Verify calculation of the window-to-floor area ratio.

		0		0								Verify that installed windows meet the U-value / SHGC spec's in the prerequisite.

		0		0

		0		0								Skylight area installed (sq. ft.):												Total window area:

		0		0

		0		0								Window U-Factor												Window SHGC:

		0		0						EA 5: Heating and Cooling Distribution																										Mid-construction or Final

		0		0								Equipment / distribution type:

		0		0

		0		0								Forced-Air Systems

		0		0								Verify that installed distribution system is fully ducted.

		0		0								Verify that ductwork installed in unconditioned spaces has R-6 or greater insulation.

		0		0								Verify duct leakage test results conducted by a qualified energy rater.

		0		0								For EA 5.3, verify that installed air handler unit and ductwork is located within conditioned envelope; OR

		0		0								For EA 5.3, verify that installed air handler unit and ductwork is located visibly within conditioned spaces.

		0		0

		0		0								Duct leakage rate (CFM @ 25 Pascals per 100 sq.ft. floor area):

		0		0								Radiative Systems

		0		0								Verify R-3 insulation around all distribution pipes in unconditioned spaces.

		0		0								For EA 5.2, verify that the entire system is located within the conditioned envelope.

		0		0								For EA 5.3, verify that an outdoor reset control is installed.

		0		0						EA 6. Space Heating and Cooling Equipment																										Mid-construction and Final								Acc. Form Required

		0		0								Collect calculations related to HVAC sizing and design (e.g. Manual J).

		0		0								Review calculations to ensure each of the following: outdoor temperatures are the 99.0% design temperatures as published in the ASHRAE Handbook of Fundamentals for the home’s location; indoor temperatures shall be 75 F for cooling; infiltration rate shall be selected as “tight”, or the equivalent term; insulation and window U-values reflect proposed envelope specifications.

		0		0								Verify that installed HVAC equipment meets the efficiency requirements, using product literature, labels, etc.

		0		0								Verify that an ENERGY STAR labeled programmable thermostat is installed (except heat pumps and hydronic systems).

		0		0								For ground-source heat pump systems: any piping designed to carry water that is well above or below the temperature setting in the home must have R-4 insulation.

		0		0

		0		0								Cooling efficiency (SEER/HSPF):														Heating efficiency (AFUE/HSPF/COP):

		1		3						EA Credit 7.1: Efficient Hot Water Distribution System																										Mid-construction								Acc. Form Required

		1		3								Structured Plumbing System

		1		3								Demand-controlled circulation loop with R-4 insulation.

		1		3								Branch lines from the circ. loop to each fixture are ≤ 10 feet long and 1/2-inch nominal diameter.

		1		3								System includes push-button controls in each full bathroom and kitchen, and an automatic pump shut-off.

		1		3

		1		3								Estimated length of circulation loop (linear feet):

		1		3								Central Manifold Distribution System

		1		3								Central manifold trunk is no more than 6 feet in length.

		1		3								Central manifold trunk is insulated to at least R-4.

		1		3								Branch lines from the manifold are no more than 1/2-inch in nominal diameter.

		1		3

		1		3								Estimated max. length of any branch in linear feet to any fixture:

		1		3								Compact Design of Conventional System

		1		3								Branch lines are no more than 1/2-inch in nominal diameter.

		1		3

		1		3								Estimated max. length of any branch in linear feet to any fixture:

		1		3						EA Credit 7.2: Pipe Insulation																										Mid-construction

		1		3								Verify that R-4 insulation is installed around all hot water distribution piping.

		0		0						EA Credit 7.3: Efficient Domestic Hot Water Equipment																										Mid-construction or Final

		0		0								Verify that the installed water heating system meets the efficiency req'ts, using product literature, labels, etc.

		0		0								If solar water heater is installed, verify calc's related to percentage of hot water loads met by the solar system.

		0		0

		0		0								Hot water type (gas/electric; size, tank/tankless, etc.):																								Efficiency (EF or CAE):

		0		0

		0		0								Percent of DHW load met by solar water heater:

		2		0						EA Prerequisite 8.1: ENERGY STAR Lights																										Final

		2		0								Verify that at least four ENERGY STAR lights are installed in the home.

		2		0						EA Credit 8.2: Improved Lighting																										Final

		2		0								For part (a), verify that at least seven total ENERGY STAR lights are installed in the home.

		2		0								For part (b), verify that all exterior lighting includes motion sensors or photovoltaic cells.

		2		0						EA Credit 8.3: Advanced Lighting Package																										Final

		2		0								Verify calculations showing 60% of fixtures or 80% of lamps in the home are ENERGY STAR labeled.

		2		0								Verify that ENERGY STAR lights are installed in the home.

		2		0								Verify that 100% of ceiling fans are ENERGY STAR labeled, or no ceiling fans installed.

		2		0						EA Credit 9.1: High-Efficiency Appliances																										Final

		2		0								For part (a), verify that refrigerators are ENERGY STAR labeled.

		2		0								For part (b), verify ENERGY STAR labeled ceiling fans.

		2		0								For part (c), verify that dishwashers are ENERGY STAR labeled, with 6.0 gallons/cycle or less.

		2		0								For part (d), verify that clothes washers are ENERGY STAR labeled.

		2		0						EA Credit 9.2: Water-Efficient Clothes Washer																										Final

		2		0								Verify that clothes washers with modified energy factor ≥ 2.0 and water factor < 5.5.

		2		0						EA Credit 10: Renewable Energy System																										Final								Acc. Form Required

		2		0								Verify calc's related to the percentage of the annual reference electric load supplied by the renewable system.

		2		0								Verify that the renewable energy system has been installed;

		2		0

		2		0								Estimated reference electric load (kWh):												Renewable energy system size (kW):														Renewable energy output (kWh)

		2		Y						EA Prerequisite 11.1: Refrigerant Charge Test																										Final

		2		Y								Observe the refrigerant charge test being conducted; OR

		2		Y								Verify startup checklist or other materials provided by HVAC contractor.

		0		3						EA Credit 11.2: Appropriate HVAC Refrigerants																										Mid-construction or Final

		0		3								Verify that no refrigerants are installed; OR

		0		3								Verify the use of non-HCFC refrigerants or refrigerants that meet the ozone depletion and global warming potential requirements in part (c).

		0		Y

		0		Y						Materials & Resources (MR)																										verified 
(initial)				Green Rater notes / description of approach

		1		Y						MR Prerequisite 1.1: Framing Order Waste Factor																										Mid-construction

		1		Y								Verify calculations are completed and the estimated waste factor does not exceed 10%.

		1		3						MR Credit 1.2: Detailed Framing Documents																										Mid-construction

		1		3								Verify detailed framing documents that include the specific locations, spacing, and sizes of all framing members in floors, walls, roof, and ceiling.

		1		3						MR Credit 1.3: Detailed Cut List and Lumber Order																										Mid-construction

		1		3								Verify detailed framing cut list.

		1		3								Verify detailed framing lumber order.

		1		3						MR Credit 1.4: Framing Efficiencies																										Mid-construction

		1		3								Precut framing package installed.

		1		3								Open-web floor trusses installed.

		1		3								SIP walls installed.

		1		3								SIP roof installed.

		1		3								SIP floors installed.

		1		3								Stud spacing greater than 16" on center.

		1		3								Ceiling joists spaced greater than 16" on center.

		1		3								Floor joists spaced greater than 16" on center.

		1		3								Roof rafter spaced grater than 16" on center.

		1		3								Headers sized for actual loads.

		1		3								Ladder blocking or drywall clips used.

		1		3								Two-stud corners used.

		1		0						MR Credit 1.5: Off-site Fabrication																										Mid-construction

		1		0								Verify that all roof, floor, and exterior wall components are panelized or otherwise prefabricated. SIP panels do not qualify unless delivered precut.

		1		Y						MR Prerequisite 2.1: FSC Certified Tropical Wood																										Mid-construction								Acc. Form Required

		1		Y								Verify the notice to wood suppliers and vendors.

		1		Y								Verify no wood used in the project is from a tropical country, unless FSC-certified, using information provided by suppliers and vendors.

		0		3						MR Credit 2.2: Environmentally Preferable Products																										Mid-construction or Final								Acc. Form Required

		0		3								Assembly: Component										Specification

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		3								Exterior wall: framing										locally produced

		0		Y						MR 3: Waste Management																										Mid-construction and Final

		0		Y								Verify the project team has investigated local waste diversion options, using documentation or discussions.

		0		Y								Verify calc's of construction waste reduction or diversion using estimates or waste hauling documents.

		0		Y

		0		Y								Construction waste (pounds per sq. ft.)												Construction waste 
(cubic yds per 1000 sq.ft.)														Waste diversion 
rate (%):

		0		Y

		0		Y						Indoor Environmental Quality (EQ)																										verified 
(initial)				Green Rater notes / description of approach

		2		3						EQ Credit 1: Energy Star with Indoor Air Package																										Final

		2		3								Verify "Energy Star Home with Indoor airPLUS " report created by a qualified energy rater.

		2		Y						EQ Prerequisite 2.1: Basic Combustion Venting Measures																										Final

		2		Y								Verify that no unvented combustion appliances are installed.

		2		Y								Verify that carbon monoxide monitors/sensors are installed on each floor in every unit.

		2		Y								Verify that all fireplaces or woodstoves have doors or a seal, if installed.

		2		Y								If combustion space heating equip. is installed, verify that it is installed with closed combustion or power-vented exhaust, or located in a detached building or open-air facility.

		2		Y								If combustion water heating equip. is installed, verify that it is installed with closed combustion or power-vented exhaust, or located in a detached building or open-air facility.

		2		Y

		2		Y								Type of fireplace(s) installed:

		2		0						EQ Credit 2.2: Enhanced Combustion Venting Measures																										Final								Acc. Form Required, if masonry heater installed

		2		0								For masonry heaters, verify masonry heater design.

		2		0								For fireplaces, fireplace inserts, or stoves, verify that the installed product meets the credit requirements using product literature, labels, etc.

		2		0								Verify back-draft calculations are completed by third-party.

		2		0								For best practice with wood-burning fireplaces, inserts, stoves, and masonry heaters, conduct back-draft potential test and confirm minimal pressure differential.

		2		0						EQ Credit 3: Moisture Control																										Final

		2		0								Verify that calculations related to latent capacity are completed.

		2		0								Verify that a dehumidification system or HVAC system with additional dehumidification controls is installed.

		2		Y						EQ Prerequisite 4.1: Outdoor Air Ventilation																										Final								Acc. Form Required

		2		Y								For part (a), verify the home is built in a climate with fewer than 4,500 infiltration degree days.

		2		Y								For parts (b) and (c), verify calculations related to ventilation air flows.

		2		Y								For parts (b) and (c), verify installed ventilation system.

		2		Y								For part (d), verify calculations, modeling results, on-site test results, or something equivalent that demonstrates that the proposed passive design will meet the ventilation air flow requirements in ASHRAE Std. 62.2, above and beyond natural infiltration rates assumed by the Standard.

		2		Y

		2		Y								Type of ventilation system installed:

		2		0						EQ Credit 4.2: Enhanced Outdoor Air Ventilation																										Final								Acc. Form Required (part a)

		2		0								For part (a), verify the home is built in a climate with fewer than 4,500 infiltration degree days.

		2		0								For part (a), verify calculations related to ventilation air flows.

		2		0								For parts (a), verify installed ventilation system.

		2		0								For part (b), verify a lab-certified HRV or ERV is installed.

		2		0						EQ Credit 4.3: Third-Party Performance Testing																										Final

		2		0								Test ventilation air flow rates and verify that the req'ts of ASHRAE Std. 62.2 are met; OR

		2		0								Verify that the ventilation air flow rates tested by a qualified energy rater, or USGBC-approved alternative, meet the requirements in ASHRAE Std. 62.2; OR

		2		0								In exhaust-only ventilation systems, test flow rate out of the home or conduct air flow tests to confirm minimal back-pressure.

		2		0

		2		0								Ventilation air flow rate (CFM):																Back-pressure (inches w.c.) in exhaust-only systems:

		2		Y						EQ Prerequisite 5.1: Basic Local Exhaust																										Final								Acc. Form Required

		2		Y								Verify kitchen and bathroom exhaust systems are installed that satisfy requirements of ASHRAE Std. 62.2.

		2		Y								Verify that kitchen and bathrooms exhaust systems are exhausted directly to the outdoors.

		2		Y								Verify that any single-port bathroom exhaust fans installed are ENERGY STAR labeled.

		2		3						EQ Credit 5.2: Enhanced Local Exhaust																										Final

		2		3								Verify that occupancy sensors, humidistat controllers, timers, or continuous exhaust systems are installed in all full bathrooms.

		2		3						EQ Credit 5.3: Third-Party Performance Testing																										Final

		2		3								Test the exhaust air flow rates for kitchens and bathrooms and verify that the requirements of ASHRAE Std. 62.2 are met; OR

		2		3								Verify that the exhaust air flow rates tested by a qualified energy rater, or USGBC-approved alternative, meet the requirements in ASHRAE Std. 62.2.

		2		3

		2		3								Kitchens (describe # of hoods, flow rates, etc.):

		2		3

		2		3								Bathrooms (describe # of bathrooms, flow rates, etc.):

		1		Y						EQ Prerequisite 6.1: Room-by-Room Load Calculations																										Mid-construction								Acc. Form Required

		1		Y								Collect calculations related to room-by-room load and HVAC sizing (e.g. Manual J).

		1		Y								Review calculations to ensure each of the following: outdoor temperatures are the 99.0% design temperatures as published in the ASHRAE Handbook of Fundamentals for the home’s location; indoor temperatures shall be 75 F for cooling; infiltration rate shall be selected as “tight”, or the equivalent term; insulation and window U-values reflect proposed envelope specifications.

		1		Y								Collect calculations related to heating and cooling distribution design (e.g. Manual D).

		1		Y								Forced-Air Systems
Review calculations to ensure each of the following are included:  design loads (btuh) for each room, corresponding to the output from the HVAC sizing and design calculations (e.g. Manual J), are used as inputs; calculation of total effective length (TEL) for the longest supply and return duct run;  calculation of expected pressure drop across filter, coil, and other similar non-duct components; calculation of expected static pressure from the air handler; calculation of air flow rates (CFM) for each register in every room.

		1		Y								Radiative Systems
Review calculations to ensure each of the following are included:  design loads (btuh) for each room, corresponding to the output from the HVAC sizing and design calculations (e.g. Manual J), are used as inputs; heat output rate (e.g. Btuh per linear foot) for piping, radiator, etc.; calculation of pipe and radiator sizing.

		2		0						EQ Credit 6.2: Return Air Flow / Room-by-Room Controls																										Final

		2		0								Forced-Air Systems

		2		0								For part (a), verify that every room has a return, transfer grille, jump duct, or door undercut; OR

		2		0								For part (b), conduct pressure differential test and confirm minimal pressure difference; OR

		2		0								For part (b), verify results of a pressure differential test performed by a third-party not on the project team.

		2		0								Radiative Systems

		2		0								Verify that each radiator or radiative heating segment has flow control installed.

		2		0						EQ Credit 6.3: Third-Party Performance Test / Multiple Zones																										Final

		2		0								Forced-Air Systems

		2		0								Test supply air flow rates for each room and verify air flow rates are within 15% or 10 CFM of design; OR

		2		0								Verify supply air flow rates tested by a third-party not on the project team are within 15% or 10 CFM of design.

		2		0

		2		0								Designed air flows (describe room #, flow rates, etc.):

		2		0

		2		0								Measured air flows (describe room #, flow rates, etc.):

		2		0

		2		0								Radiative Systems

		2		0								Verify installed HVAC system includes at least two separate zones with independent thermostat control.

		2		Y						EQ 7: Air Filters																										Final

		2		Y								Verify that an air filter is installed on all forced air heating and cooling systems and supply ventilation systems that meets the MERV rating requirements.

		2		Y

		2		Y								AHU air filter MERV rating:																		Ventilation system air filter MERV rating:

		0		0						EQ Credit 8.1: Indoor Contaminant Control during Construction																										Mid-construction and Final								Acc. Form Required

		0		0								During mid-construction site visits, verify that ducts are sealed.

		0		0								At final verification site visits, conduct swipe of duct interiors and verify that ducts are clean.

		2		3						EQ Credit 8.2: Indoor Contaminant Control																										Final

		2		3								For part (a), verify permanent, cleanable, walk-off mats are installed at each entry that are at least 4 ft in length.

		2		3								For part (b), verify shoe removal and storage space is installed near the primary entryway with no carpet.

		2		3								For part (c), verify that a central vacuum system is installed with exhaust to outdoors.

		2		0						EQ Credit 8.3: Pre-Occupancy Flush																										Final								Acc. Form Required

		2		0								Verify the dates, duration, and methods used to conduct the preoccupancy flush.

		2		0

		2		0								Flush dates:										Flush duration (hours):						Methods (e.g. ventilation fans; internal fans; open windows, etc.):

		0		Y						EQ 9: Radon Protection																										Mid-construction and Final								Acc. Form Required

		0		Y								Verify that radon-resistant construction elements are installed, including: gas-permeable layer (e.g. gravel); plastic sheeting; electrical outlet near vent piping; and vent piping through roof or side wall.

		0		Y

		0		Y								Radon zone (confirmed on EPA map):

		0		Y						EQ Prerequisite 10.1: No HVAC in Garage																										Mid-construction and Final

		0		Y								Verify that all air-handling equipment and ductwork is located outside of the fire-rated envelope of the garage.

		2		0						EQ Credit 10.2: Minimize Pollutants from Garage																										Final

		2		0								Verify that surfaces between garage and conditioned spaces are sealed and weather-stripped.

		2		0								Verify that carbon monoxide sensors/monitors are installed in all rooms that share a door with the garage.

		2		0						EQ Credit 10.3: Exhaust Fan in Garage																										Final

		2		0								Verify exhaust fan in the garage that is at least 70 CFM nonducted, or 100 CFM ducted.

		2		0								For part (a), verify exhaust fan runs continuously.

		2		0								For part (b), verify exhaust fan in the garage that is linked to an occupant sensor, light switch, etc. and timer is set to provide at least 3 air changes each time the fan runs.

		0		0						EQ Credit 10.4: Detached Garage or No Garage																										Mid-construction or Final

		0		0								Conduct on-site verification that there is no garage attached to the home.

		0		Y

		0		Y						Awareness & Education (AE)																										verified 
(initial)				Green Rater notes / description of approach

		2		Y						AE Prerequisite 1.1: Basic Operations Training																										Final								Acc. Form Required

		2		Y								Verify that an operations and maintenance manual has been created that includes the prescribed elements.

		2		Y								Verify proposed procedures and practices for training occupants.

		2		3						AE Credit 1.2: Enhanced Training																										Final								Acc. Form Required

		2		3								Verify proposed procedures for training occupants, homebuyer DVD, or other training materials.

		2		3						AE Credit 1.3: Public Awareness																										Final

		2		3								Verify list of open-house dates and durations and informational stations within the home.

		2		3								Verify website with at least 2 pages of detailed information about the LEED home.

		2		3								Verify newspaper article published on the LEED for Homes project

		2		3								Verify LEED for Homes signage installed on exterior of the home measuring at least 6 sq.ft.

		2		0						AE Credit 2: Education of Building Manager																										Final								Acc. Form Required

		2		0								Verify building manager’s manual has been created that includes the prescribed elements.

		2		0								Verify proposed procedures and practices for training building manager.

		0		Y

										Information used in the checklist, MR 2.2:

										Assembly: Component:										EPP Types:

										Exterior wall: framing										locally produced

										Exterior wall: siding or masonry										FSC-certified

										Floor:  flooring										recycled-content

										Floor:  flooring										reclaimed content

										Floor: carpet										low-VOC

										Floor: framing										30% fly ash or slag

										Foundation: aggregate										sealed concrete

										Foundation: cement										bamboo

										Interior wall: framing										cork

										Interior wall, ceiling: gypsum board										linoleum

										Interior wall, ceiling, millwork: paint										finger joist studs

										Landscape: decking or patio										composite w/ no added U-F

										Other: cabinet										Green Label Plus

										Other: counter										SCS Floor Score certified

										Other: door

										Other : trim

										Other : adhesive, sealant

										Other : window frame

										Roof: framing

										Roof: roofing

										Roof, floor, wall: insulation

										Roof, floor, wall (2 of 3): sheathing
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QA Review

		

				Documentation Review

				This page is provided to enable verification team members to quickly identify any possible documentation errors in the project checklist file. Possible errors are identified in

				red cells. There may be cases in which correct information provided on the checklist triggers an error flag on this page. In these cases, please provide a short note in the

				checklist explaining the discrepancy. If you believe there is a flaw in the error-checking, please contact cbaker@usgbc.org. This automated error-checking is not

				comprehensive, and does not obviate the need for further quality assurance reviews by the QAD and Green Rater.

				Review of prerequisites												Review of checkboxes

				Credit Category						All prerequisites marked with "Y"?		Minimum pt thresholds met?				Prereq / Credit		checkbox		pts		Error?				Prereq / Credit		checkbox		pts		Error?

				ID		1				yes		n/a				ID 1.2		1		1		none				EQ 2.1		0		1		error?

				LL						n/a		n/a				ID 1.5		0		0		none				EQ 2.2		0		0		none

				SS		1				yes		yes				ID 2.1		1		1		none				EQ 3		0		0		none

				WE						n/a		yes				ID 2.2		1		1		none				EQ 4.1		0		1		error?

				EA		1				yes		n/a				LL 2		1		1		none				EQ 4.2		0		0		none

				MR		1				yes		yes				LL 5.1		0		0		none				EQ 5.1		0		1		error?

				EQ		1				yes		yes				LL 5.2		1		1		none				EQ 5.2		1		1		none

				AE		1				yes		n/a				LL 5.3		0		0		none				EQ 6.2		0		0		none

																SS 1.1		1		1		none				EQ 6.3		0		0		none

				Review of double-counting errors												SS 1.2		1		1		none				EQ 8.2		2		2		none

																SS 2.2		0		0		none				EQ 10.2		0		0		none

				Credits						Error?						SS 3		1		1		none				EQ 10.3		0		0		none

				LL 1						none						SS 4.2		1		1		none				AE 1.1		1		1		none

				LL 3.1-3.2						none						SS 4.3		2		2		none				AE 1.3		1		1		none

				LL 5.1-5.3						none						SS 5		2		2		none				AE 2		0		0		none

				SS 2.2-2.5						none						WE 2.1		0		0		none				EA 2.1		0		0		none

				SS 6.1-6.3						none						WE 3.1		0		0		none				EA 2.2		0		0		none

				WE 1.1-1.3						none						WE 3.2		6		6		none				EA 4.1		0		0		none

				WE 2.1-2.3						none						EA 7.1		1		1		none				EA 5.1		0		0		none

				WE 3.1-3.2						none						EA 11.2		1		1		none				EA 5.2		0		0		none

				EA 3.2-3.3						none						MR 1.3		1		1		none				EA 5.3		0		0		none

				EA 4.2-4.3						none						MR 1.4		3		3		none				EA 6.1		0		0		none

				EA 5.2-5.3						none						MR 1.5		0		0		none				EA 7.1		0		0		none

				EA 6.2-6.3						none						MR 2.1		1		1		none				EA 8.2		0		0		none

				EA 8.2-8.3						none						MR 2.2		8.5		8		exem perf?				EA 8.3		0		0		none

				MR 1.2-1.5						none						MR 3.1		1		1		none				EA 9.1		0		0		none

				EQ 1-10						none																EA 11.2		0		0		none

				EQ 7.2-7.3						none

				EQ 9						none

				EQ 10.2-10.4						none





List of Changes

		

				This page includes a description of any changes that have been made to the LEED for Homes 2008 Checklist since its creation and release in January 2008.

				This document was last updated on August 1st, 2013.

				Date		Description of Changes

				7-Feb-08		Fixed the calculation in the multi-family home size calculator on the "MFHSA calc' tab. The previous calculator worked properly in calculating the Unit Adjustments, but it miscalculated the Overall Average Adjustments for any buildings with smaller-than-average units.

				7-Feb-08		Fixed the assessment of certified vs. not certified in the 'Checklist' tab. The previous calculation was based on inputs in the 'Exp Checklist' tab, so if a project team only filled out the 'Checklist' tab, the project was not shown as earn certification even if it met the necessary thresholds.

				7-Feb-08		On the Dur Risk Eval Form sheet, fixed the headings so if the project is a multi-family building, cell G11 shows "# of Units" instead of "# of Bedrooms".

				7-Feb-08		Changed the format of the cells for Project Team Leader, Green Rater, Provider Certifier, and the associated company names in the 'Exp Checklist' and 'Checklist' tabs so the cells shrink to fit longer names.

				7-Feb-08		Fixed the misspelling of 'prescriptive' on the Summary tab.

				15-Feb-08		Fixed the pull-down menu in MR 3.2 on the 'Exp Checklist' tab. It had previously included the option for '1.1.5' pts.

				22-Feb-08		On Accountability Form tab, fixed the form so the contact information for the team leader (cell J80) would show up properly.

				27-Mar-08		The LEED logo images were changed to a different format type, to prevent them from expanding when printed.

				31-Mar-08		Some parts of the checklist include unnecessary rounding, particularly in the energy calculation in EA 1 and the multi-family home size adjustment calculation. These values now show the extra digit so any rounding is not hidden.

				9-Apr-08		On the Summary page, included an automatic calculation for average # of bedrooms and average square footage for multi-family buildings, based on the inputs in the MF HAS calc page.

				9-Apr-08		Included definitions for project type and building type on the Summary page.

				9-Apr-08		Included a new page of sample durability strategies.

				9-Apr-08		Updated footnotes on various pages so there are no references to Version 1.11.

				9-Apr-08		Corrected the Accountability Form page so SS 4.3 appears, as appropriate.

				9-Apr-08		Included space on the Expanded Checklist for information about "date last updated" and "last updated by".

				12-May-08		Changed the name Checklist to Simplified Checklist and change the name Expanded Checklist to Checklist.

				12-May-08		Created a Field Checklist tab with a flexible checklist for field verification.

				12-May-08		On Accountability Form tab, removed the option to hide credits that were not being pursued by the project team. Column A now shows whether the project team is planning to pursue a credit or not, but all credits are visible at the top part of the sheet.

				12-May-08		Linked the Simple Checklist tab with the Checklist tab so that when the Checklist is filled out, the Simple Checklist is automatically filled also.

				12-May-08		Removed the signature information from the bottom of the Simplified Checklist. This document can no longer be submitted for certification. The full Checklist (formerly the Expanded Checklist) must be submitted now.

				12-May-08		On Simple Checklist tab, rearranged the columns so they are shown as "Yes / Pts", "Maybe", "No". Previously, "No" was in between "Yes / Pts" and "Maybe". Also, colored "Maybe" and "No" columns gray.

				12-May-08		On Summary tab, changed the statement at the bottom. Since Providers will not be certifying projects, this statement now reads that the Provider is recommending that the project is ready for certification.

				12-May-08		On Checklist tab, changed the warning about minimum credit category point thresholds. No message shows up if the minimum point thresholds are met for the final rating, even if the preliminary rating values are below the thresholds.

				29-May-08		On Checklist tab, updated the "Project Notes" section in columns X through AE so more information could be input.

				29-May-08		Unlocked the Durability Strategies sheet to enable the measures to be copied into the durability inspection checklist.

				15-Jul-08		On the Simplified Checklist sheet, reorganized the columns for preliminary rating and final rating so it mirrors the layout in the Checklist.

				15-Jul-08		On the Simplified Checklist sheet, reorganized the top of the checklist to mirror the layout in the Checklist sheet, so preliminary and final points are both displayed, and errors are identified if the project falls short on minimum credit category point totals.

				15-Jul-08		On the Checklist sheet, added a checkbox under MR 2.2 for Adhesives and Sealants under Low Emissions.

				15-Jul-08		On the Checklist sheet, under SS 4.1 added "other impermeable surfaces". This cell is now calculated so the total of "vegetative landscape", "permeable paving", impermeable surfaces directed to on-site infiltration features", and "other impermeable surfaces" adds up to 100%.

				15-Jul-08		On the Summary sheet, added input for "Project name".

				15-Jul-08		On the Checklist sheet, added note to ID 1.3 to indicate that this credit is not available until a credentialed position is created.

				14-Jan-09		Added the Calculator for Percent Reduction in Outdoor Water Demand, for calculating points in SS 2.5 / WE 2.3. Added a hyperlink in the Checklist sheet under SS 2.5 and WE 2.3.

				14-Jan-09		Re-designed the Durability Inspection Checklist Template, with new instructions and increased space for initialing by the builder or trade.

				14-Jan-09		On the Checklist sheet, added an input for # of units and # of acres for SS 6. These inputs automatically calculate the density and input the appropriate number of points in the final column.

				14-Jan-09		On the Summary sheet, added "Other" to the list of Project types; added "Military" and "Other" to the list of Builder types.

				14-Jan-09		On the Checklist sheet, replaced all default inputs (e.g. % of landscape that is turf; % of plants that are drought-tolerant) with blanks.

				14-Jan-09		On the Checklist sheet, under MR 2.2 - removed the box for low-emissions floor framing; this component is not eligible for credit as a low-emissions material.

				14-Jan-09		On the Checklist sheet, under SS 2.2 part (e) - corrected this so it says "soil must be tilled..." rather than "soil must be filled…"

				14-Jan-09		On the Simple Checklist sheet, corrected SS 4.3 and EQ 4.2 so they indicate that an Accountability Form is required.

				14-Jan-09		On the Checklist sheet, included an "OR" between WE 2.2 and WE 2.3 to indicate that a project cannot earn credit for both.

				14-Jan-09		On the Checklist sheet, changed the box under WE 2.3 so it states "Full credit in SS 2.5" not "Full credit in SS 2.3".

				14-Jan-09		On the Checklist sheet, corrected EA 6.3 so a maximum of 4 points can be earned (for very high efficiency heat pump).

				14-Jan-09		On the Checklist sheet, under SS 4.3 - changed the drop-down menu to include 0.5 and 1.5 points as options.

				14-Jan-09		On the Summary sheet, added "Project Summary page" to the list of documentation items, as this must be submitted.

				14-Jan-09		On the Checklist sheet, under EA 1 - changed the preliminary rating column so it is automatically calculated based on the HERS Index and climate zone provided in the Summary page.

				14-Jan-09		On the MF HSA Calc sheet, added an option for 6 bedrooms.

				5-Mar-09		Corrected the Accountability Form for LL from "LL 2.2" to "LL 2".

				5-Mar-09		On the Checklist sheet - for ID 2.1, added specific  indoor moisture control measures to description in the comments (see cell C38)

				5-Mar-09		On the Checklist sheet - for MR 2.1, added checkbox under (a) for "Request country of manufacture", and changed (b) to "All purchased wood is either not tropical, FSC-certified, or reclaimed" to clarify different approaches for meeting part (b).

				5-Mar-09		On the Checklist sheet - for EQ 2.1 (c), added checkbox for "no fireplace installed" as alternative approach.

				5-Mar-09		Changed the format of the Accountability Form to make it more user-friendly.

				5-Mar-09		On Summary sheet, changed "Documentation Package" req's to clarify that the Durability Eval Form does not need a signature.

				5-Mar-09		On Checklist sheet, changed sign-off category from "Provider Certifier" to "Provider QAD".

				5-Mar-09		On Accountability Form sheet, changed protection from the entire sheet to individual cells - to enable Mac users to hide/show rows.

				5-Mar-09		On Accountability Form sheet, set print area to repeat home address, etc. at the top of each page on multi-page AFs.

				5-Mar-09		On Summary sheet, removed reference to "Certifier" and replaced with "Verification Team" or "QAD"

				5-Mar-09		On Summary sheet, added space for a second Green Rater

				5-Mar-09		On Summary sheet, added space for the development name

				5-Mar-09		On Checklist sheet, added legal disclaimer and signature for secondary Green Rater

				5-Mar-09		On Checklist sheet, under MR 2.2, added "type" to all measures.

				5-Mar-09		On Checklist sheet, under EA 6.1, highlighted that both cooling and heating systems are required.

				5-Mar-09		On Summary sheet, changed language at top to clarify that the documentation package must be submitted by a LEED for Homes Provider.

				5-Mar-09		On Dur Risk Eval Form sheet, corrected the hyperlink for "average annual solar radiation"

				13-Apr-09		On Summary sheet, updated the USGBC mailing address to their new location.

				10-Jun-09		On Summary sheet, updated the e-mail address where submittals should be sent.

				10-Jun-09		On Checklist sheet, fixed comment boxes so the entire Rating System language could be read.

				10-Jun-09		Updated Water Use Calc with more information about finding the baseline evapotranspiration rate.

				10-Jun-09		Updated Accountability Form with sorting capability to show only measures appropriate to the specific project. Also, changed filter so it's based on the final rating only (not preliminary rating).

				10-Jun-09		Updated Verification Checklist with improved layout, enhanced sorting capabilities, and improved correspondence with the Verification & Submittal requirements.

				10-Jun-09		Created a new QA Review sheet, which includes automated error-checking to assist with documentation reviews.

				10-Jun-09		On Checklist sheet, updated ID 1.3 to allow this credit to be earned. The recent ruling language related to LEED AP Homes applicability is input in the comment for ID 1.3.

				16-Jun-09		Updated Water Use Calc with EPA link for finding the baseline evapotranspiration rate.

				3-Jul-09		On Checklist sheet, under SS 4.1, clarified other impermeable surfaces as areas not counted towards credit.

				3-Jul-09		On Dur Risk Eval Form sheet, updated names of programs.

				3-Jul-09		On Acc Form sheet, fixed code allowing user to create custom list of Acc Forms for a project team member.

				7-Jul-09		Clarified error checks in Water Use Calc.

				7-Jul-09		For QA Review, fixed checkboxes for two MR 2.2 components so that they would register as being checked.

				13-Aug-09		Renamed "MFHSA calc" sheet to "Multi-family"

				13-Aug-09		On Multi-family sheet, added boxes for information about the breakdown of square footage in the building.

				13-Aug-09		On Multi-family sheet, fixed the calculation of avg. # of bedrooms and avg. square footage so it properly counts 6-bedroom units.

				13-Aug-09		On Multi-family sheet, fixed the notes at the top to clarify that a weighted approach is not acceptable for attached townhomes.

				13-Aug-09		On Dur Guidelines sheet, updated text to better correspond with Rating System language.

				13-Aug-09		On Dur Insp Chklst sheet, included Green Rater signature section.

				13-Aug-09		Added new "Multi-home" sheet for submittals with multiple single-family homes.

				13-Aug-09		On Summary sheet, added input for # of homes in the project (total) and # of homes in the submittal.

				13-Aug-09		On Summary sheet, added notes to clarify the # of bedroom and square footage to input for multi-home submittals.

				13-Aug-09		On Verif Chklst sheet, replaced "HERS Rater" with "qualified energy rater" and replaced the term "inspection" with "on-site verification".

				13-Aug-09		On Verif Chklst sheet, added one more on-site verification date entry at the top, for projects that require 4 site visits.

				13-Aug-09		On Verif Chklst sheet, changed various requirements to better match the language in the new V&S Guidelines.

				13-Aug-09		On Checklist sheet, added "notes" heading to each section.

				13-Aug-09		On Checklist sheet, added hand-pen symbol next to prerequisites and credits that require an Accountability Form.

				13-Aug-09		On QA Review sheet, corrected review for EQ 2.2.

				13-Aug-09		On QA Review sheet, added review for AE 2.

				13-Aug-09		On QA Review sheet, added review for EA 3, EA 4, EA 5, EA 6, EA 8, and EQ 9.

				7-Sep-09		On Verif Chklst sheet, changed "inspector" to "Green Rater" throughout

				1-Nov-09		On Summary sheet, removed "other" as an option under "type of building".

				1-Nov-09		On Summary sheet, updated heading / submittal information.

				1-Nov-09		Corrected Checklist sheet so the "# of units" are reported accurately for multi-family buildings.

				1-Nov-09		On Checklist sheet, updated MR 2.2 checkboxes to reflect CIRs.

				1-Nov-09		On Checkllist sheet, made small corrections to reflect CIRs.

				1-Nov-09		On Checklist sheet, included Errata & Clarifications to Rating System language in the comments for each prerequisite and credit.

				1-Nov-09		On Acc Form sheet, changed filter on SS 4.3 so the AF only shows when the project earns part (d) / 2 points.

				1-Nov-09		Corrected Simple Chklst sheet so the "# of units" are reported accurately for multi-family buildings.

				1-Nov-09		Corrected Dur Eval Form sheet so the "Average unit size" and "# of units" are reported accurately for multi-family buildings.

				1-Nov-09		On Verif Chklst, added note clarifying the limits of the tool when used on a Mac computer.

				1-Nov-09		On Verif Chklst sheet, corrected filter for MR 2.2

				1-Nov-09		Updated Verif Chklst sheet to align with September 2009 updated to the V&S Guidelines.

				1-Nov-09		On Dur Insp Chklst sheet, added prerequisites from LEED for Homes Rating System and clarified that projects should include 3 items in addition to those required by LEED for Homes.

				1-Nov-09		For Mac users: on both Acc Form and Verif Chklst sheets, changed protection settings so rows can be manually hidden or unhidden. Individual cells are now protected.

				1-Nov-09		On Water Use Calc sheet, corrected and updated calculation for Irrigation Efficiency based on TASC rulings.

				1-Apr-10		On Summary sheet, separated type of builder, and added checkboxes for "affordable" and "gut-rehab" - so projects could be identified as both affordable and gut-rehab, or both custom and gut-rehab.

				1-Apr-10		On Acc Form sheet, changed the filter so projects pursuing EQ 1 would not be expected to fill out AFs for EQ 4.1, 5.1, and 6.1.

				1-Apr-10		On Checklist sheet, under EQ 4.1, replaced checkbox for "Located in climate with ≤ 4,500 infiltration degree days."

				1-Apr-10		On Acc Form sheet, for EQ 4.1, updated requirement so it no longer references 4,500 infiltration degree days.

				1-Apr-10		On Acc Form sheet, corrected the filter for SS 4.3, part (d).

				1-Apr-10		On Checklist sheet, under MR 2.1, changed the language for part (b) to reduce confusion.

				1-Apr-10		On Checklist sheet, in EQ section, added a filter so projects earning EQ 1 could see which credits were not applicable.

				1-Apr-10		On Checklist sheet, in MR 2.2, correct listing and change "exterior trim" to "interior trim", as per MR 02-57.

				1-Apr-10		On Checklist sheet, updated clarifications within the notes for each credit / prerequisite.

				1-Apr-10		On Water Use Calc sheet, updated calculator with notes and further instructions.

				26-Apr-10		Added Multi-building sheet, to track batch submittals that include multiple buildings.

				26-Apr-10		On Checklist sheet, corrected footnote date and print layout.

				1-Jul-10		Updated Acc Form sheet so the filter properly addresses partial credit in SS credits (due to partial landscaping)

				1-Jul-10		On Multi-home and Multi-building sheet, removed sampling information. This will be submitted separately, according to updated Sampling Protocol.

				1-Jul-10		On Dur Insp Chklst, clarified current policy for ID 2.3. Also, included language to clearly identify prerequisite strategies.

				1-Oct-10		On Summary page, removed reference to "signed" Durability Evaluation Form, since the form does not need to be signed.

				1-Oct-10		On Summary page, added registration #, registration date, and zip code as new inputs.

				1-Oct-10		On Summary page, added hyperlinks for EPA radon zone and IECC climate zone.

				1-Oct-10		On Dur Eval Form, corrected hyperlink for FEMA flood zones and included instructions in comment section.

				1-Oct-10		On Dur Insp Chklst sheet, added sign-off section for the Green Rater.

				1-Oct-10		On QA Review page, corrected the error indicator for EQ 2.2.

				1-Oct-10		On Multi-home sheet, fixed the home size adjustment calculation so it longer gives an error.

				1-Oct-10		On Acc Form page, changed SS 4.3 so it only shows up if part (d) is marked on the checklist; changed SS 3 so it only shows up if part (a) is marked on the checklist; changed EQ 4.2 so it only shows up if part (a) is marked on the checklist.

				1-Oct-10		On Checklist page, reduced text size and increase spacing to create more space for notes (see columns AB-AE).

				1-Oct-10		On Checklist page, under MR 2.2, replaced "Floor: carpet" category with "Floor: flooring", and removed associated local checkbox.

				1-Oct-10		On Checklist page, updated comments on each prerequisite & credit to include recent general CIRs & IDRs.

				1-Oct-10		On Checklist page, added checkbox for EQ 6.2 for radiant floor heating systems.

				1-Oct-10		On Checklist page, changed EQ 5.2 (c) checkbox to clarify that the timer must operate for 20 minutes post-occupancy.

				1-Oct-10		On Water Demand Calc page, changed micro-climate factor inputs to allow values of 0.9 and 1.1.

				1-Oct-10		On Verif Chklst, changed cover page format to include more information to Green Raters, and clarify feedback from site visits.

				17-Nov-10		Corrected Acc Form for EQ 4.2 so the Acc Form shows up properly when this credit is being earned.

				1-Jan-11		Updated Checklist notes to include new CIRs & exemplary performance opportunities.

				1-Jan-11		On Water Demand Calc sheet, updated Watersense links.

				1-Apr-11		On Dur Eval Form, updated links for wind speed and annual rainfall.

				1-Apr-11		On Checklist page, updated comments on each prerequisite & credit to include recent general CIRs & IDRs.

				1-Apr-11		On Checklist page, updated EQ 2.1 (b) to clarify that each unit must have a CO monitor

				1-Apr-11		On Summary page, changed inputs for multi-family projects to only include # of buildings in this batch submittal.

				1-Apr-11		On Summary page, removed sign-off page and updated list of items in Certification Package

				1-Apr-11		On Checklist page, altered sign-off page to include Provider QAD sign-off (previously from Summary page) and to reflect new Green Rater requirements

				1-Apr-11		New Guidance Docs page that includes links to various USGBC and EPA guidance documents.

				1-Apr-11		Removed Dur Guidelines page, Dur Strategies page, and the TBC page. These documents are now online and hyperlinks have been included on the new Guidance Docs page.

				1-Apr-11		On Multi-building page, updated format to include total # of buildings and total conditioned square footage.

				1-Apr-11		New Fees page for calculating registration and certification fees.

				1-Apr-11		On Checklist page, changed language in SS 3 to remove reference to "hardscapes".

				25-Apr-11		On Fee page, add reference to "national member", to reduce confusion over local chapter membership

				1-Aug-11		On Water Demand Calc page, limited the Control Factor to no lower than 0.70.

				1-Aug-11		On Water Demand Calc page, changed instructions to clarify that ET0 for either June or July is acceptable.

				1-Aug-11		On Durability Eval Form, changed wind speed link to NOAA for maximum wind speed by city.

				1-Aug-11		On Multi-home page, changed layout so instructions are all readable.

				1-Aug-11		On Guidance Docs page, added link to USGBC LEED Trademark Policy document.

				1-Aug-11		On Checklist page, corrected note in SS 2.2 and 2.5 related to exemplary performance point.

				1-Aug-13		On Multi-building page, removed cell protection from HERS Index column.

				1-Aug-13		On Guidance Docs page, updated link to the Pilot Credit library.

				1-Aug-13		On Guidance Docs page, removed links to old pre-approved IDRs (most of which are now Pilot Credits).

				1-Aug-13		On Guidance Docs page, added links to EA 1.2 Alternative Compliance Path for energy verification as well as LEED AP Homes candidate handbook and guidance for project registration.

				1-Aug-13		On Summary Page, removed a confusing note re: townhomes in the "type of building" input.

				1-Aug-13		On Checklist page, corrected ruling language for exemplary performance for MR 1.5.

				1-Aug-13		On Checklist page, under ID 2.1, added each individual moisture control measure.

				1-Aug-13		On Dur Insp Chklst, changed sign-off for Builder Declaration to add "and/or" to "… construction drawings and/or specifications"

				1-Aug-13		On Summary Page, added error-check to ensure the # of bedrooms is a whole number in single-family homes. Prior version included an error that would produce the wrong home size adjustment if a fraction was input for the # of bedrooms.





Calcs

				Inputs for pull-down menus:				HERS Index Calculation						Home Size Adjustment								Checkboxes

														for Single-family homes

				Type of Home				Climate zone														Credit		link		Pts

				Single detached				5						Bedrooms								ID 1.2 a

				Single attached										4								ID 1.2 b

				Multi-family				HERS Index														ID 1.2 c

				Other				43						Home size		Neutral						ID 1.5 a

				EA pathway										2184		2600						ID 1.5 b						ID 2.1 c-i

				Performance				LEED Points														ID 1.5 c						ID 2.1 c-ii

				Prescriptive				24.9		calculation				HSA								ID 1.5 d						ID 2.1 c-iii

								24.0		rounded				-4.5276978059		calculation						ID 2.1 a						ID 2.1 c-iv-a

				Type of Builder				1		remainder				-4		rounded						ID 2.1 b						ID 2.1 c-iv-b

				Custom				25.0		final				0.5		remainder												ID 2.1 c-v-a

				Small Speculative										-4.5		final						ID 2.1 d						ID 2.1 c-v-b

				Large Production																		ID 2.1 e						ID 2.1 c-vi

				Military										Certification Levels								ID 2.2 a						ID 2.1 c-vii

				Multi-family Developer				Acc Form Responsible						Single-family								ID 2.2 b

								Party Individuals						Neutral		Adjusted						LL 2a

				Type of Rainwater Harvest										45		40.5		Certified				LL 2b

				Indoor only				Show all						60		55.5		Silver				LL 2c

				Outdoor only				Show all AFs required for this project						75		70.5		Gold				LL 2d

				Both indoor and outdoor				Peter LaCongo						90		85.5		Platinum				LL 2e

								Michelle Tinner														SS 5.1a

				Prerequisite?				Kevin Stack						Certification Levels								SS 5.1b

				Y				Adam Scalisi						Multi-family								SS 5.1c

				N/A				David Wallace						Neutral		Adjusted						SS 5.2a

								Michael Walczyk						45		45		Certified				SS 5.2b

				N				Brent Crump						60		60		Silver				SS 5.2c

				N/A				Talia Horner						75		75		Gold				SS 5.3a

								0						90		90		Platinum				SS 5.3b

				M				0														SS 5.3c

				N/A				0						Certification Levels								SS 1.1a

								0						Project								SS 1.1b

														Neutral		Adjusted						SS 1.1c

				Type of Water Heater				Acc Form						45		40.5		Certified				SS 1.1d

				Gas, storage, 80 gal.										60		55.5		Silver				SS 1.1e

				Gas, storage, 60 gal.				Peter LaCongo						75		70.5		Gold				SS 1.2a

				Gas, storage, 40 gal.				Michelle Tinner						90		85.5		Platinum				SS 1.2b

				Gas, tankless				Kevin Stack														SS 1.2c-1

				Gas, combination water/space				Adam Scalisi														SS 1.2c-2

				Electric, storage, 80 gal.				David Wallace														SS 1.2c-3

				Electric, storage, 60 gal.				Michael Walczyk														SS 1.2d

				Electric, storage, 40 gal.				Brent Crump														SS 2.2a

				Electric, tankless				Talia Horner														SS 2.2b

				Heat pump water heater				0														SS 2.2c

				Solar w / preheat tank				0														SS 2.2d

								0														SS 2.2e

								0														SS 3a

				Verif Checklist																		SS 3b

				Filter 1 options																		SS 4.2a

				Show all																		SS 4.2b

				Show if listed in preliminary rating																		SS 4.3a

				Show if listed in final rating																		SS 4.3b

																						SS 4.3c

																						SS 4.3d

																						SS 5a

				Verif Checklist																		SS 5b

				Filter 1 options																		SS 5c

				Show all																		SS 5d

				Show mid-construction verification steps																		SS 5e-1

				Show final verification steps																		SS 5e-2

				In Office																		SS 5e-3

																						SS 5e-4

				Verification step																		SS 5e-5

				Mid-construction																		SS 5e-6

				Final																		WE 2.1a

				Mid-construction or Final																		WE 2.1b

				Mid-construction and Final																		WE 2.1c

				In Office																		WE 2.1d

																						WE 2.1e

																						WE 2.1f

																						WE 2.1g

																						WE 2.1h

																						WE 2.1i

																						WE 2.1j

																						WE 2.1k

																						WE 2.3

																						WE 3.1a

																						WE 3.1b

																						WE 3.1c-1

																						WE 3.1c-2

																						WE 3.1c-3

																						WE 3.2a-1

																						WE 3.2a-2

																						WE 3.2b

																						WE 3.2c

																						EA 7.1a

																						EA 7.1b

																						EA 7.1c

																						EA 11.2a

																						EA 11.2b

																						EA 11.2c

																						MR 1.3a

																						MR 1.3b

																						MR 1.4a

																						MR 1.4b

																						MR 1.4c

																						MR 1.4d

																						MR 1.4e

																						MR 1.4f

																						MR 1.4g

																						MR 1.4h

																						MR 1.4i

																						MR 1.4j

																						MR 1.5a

																						MR 1.5b

																						MR 2.1

																						MR 2.1

																						MR 2.1

																						MR 2.2		8		4		5

																						Exterior wall: framing

																						Exterior wall: siding or masonry

																						Floor:  flooring

																						Floor:  flooring

																						Floor:  flooring

																						Floor: framing

																						Foundation: aggregate

																						Foundation: cement

																						Interior wall: framing

																						Interior wall, ceiling: gypsum board

																						Interior wall, ceiling, millwork: paint

																						Landscape: decking or patio

																						Other: cabinet

																						Other: counter

																						Other: door

																						Other : trim												OTHER

																						Other : adhesive, sealant												water piping

																						Other : window frame												driveway

																						Roof: framing

																						Roof: roofing

																						Roof, floor, wall: insulation

																						Roof, floor, wall (2 of 3): sheathing

																						MR 3.1a

																						MR 3.1b

																						EQ 2.1a

																						EQ 2.1b

																						EQ 2.1c-1

																						EQ 2.1c-2

																						EQ 2.1d-1

																						EQ 2.1d-2

																						EQ 2.1d-3

																						EQ 2.1d-4				errors?		duplicates?

																						EQ 2.2a-1				0		0		check duplicates

																						EQ 2.2a-2				0

																						EQ 2.2a-3				0

																						EQ 2.2a-4				0

																						EQ 2.2a-5				0

																						EQ 2.2b-1						0		check duplicates

																						EQ 2.2b-2

																						EQ 2.2b-3

																						EQ 2.2b-4

																						EQ 2.2b-5

																						EQ 2.2b-6

																						EQ 3a

																						EQ 3b

																						EQ 4.1a

																						EQ 4.1b

																						EQ 4.1c

																						EQ 4.1d

																						EQ 4.2a

																						EQ 4.2b

																						EQ 5.1a

																						EQ 5.1b

																						EQ 5.1c

																						EQ 5.1d

																						EQ 5.2a

																						EQ 5.2b

																						EQ 5.2c

																						EQ 5.2d

																						EQ 6.2A-a

																						EQ 6.2A-b

																						EQ 6.2B

																						EQ 6.3A

																						EQ 6.3B

																						EQ 8.2a

																						EQ 8.2b

																						EQ 8.2c

																						EQ 10.2a-1

																						EQ 10.2b-1

																						EQ 10.2b-2

																						EQ 10.2b-3

																						EQ 10.3a

																						EQ 10.3b

																						AE 1.1a

																						AE 1.1b

																						AE 1.3a

																						AE 1.3b

																						AE 1.3c

																						AE 1.3d

																						AE 2a

																						AE 2b

																						EA 2.1a

																						EA 2.1b

																						EA 2.2a

																						EA 2.2b

																						EA 4.1a

																						EA 4.1b-1

																						EA 4.1b-2

																						EA 5.1A-a

																						EA 5.1A-b

																						EA 5.1A-c

																						EA 5.1B

																						EA 5.2A

																						EA 5.2B

																						EA 5.3A-a

																						EA 5.3A-b

																						EA 5.3A-c

																						EA 5.3B

																						EA 6.1a

																						EA 6.1b

																						EA 6.1c-1

																						EA 6.1c-2

																						EA 7.1a

																						EA 7.1b

																						EA 7.1c

																						EA 8.2a

																						EA 8.2b

																						EA 8.3a

																						EA 8.3b

																						EA 9.1a

																						EA 9.1b

																						EA 9.1c

																						EA 9.1d

																						EA 11.2a

																						EA 11.2b

																						EA 11.2c















cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Closets 5 50 250.00 5 120 600.00 850.00


Total $850.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


basic elec w service 0.00 0.00 8900 8900.00


Total $8,900.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


bsmt slab 1092 1.6 1747.20 1092 0.85 928.20 450 3125.40


garage slab 400 1.8 720.00 400 0.85 340.00 225 1285.00


Total $4,410.40
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Deck w Trex rail/deck 156 15 2340.00 156 7 1092.00 3432.00


stairs only to grade 1 55 55.00 1 90 90.00 145.00


piers for stair 1 45 45.00 1 85 85.00 130.00


Total $3,707.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Framing labor including garage 2184 4.25 9282.00 9282.00


Total $9,282.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


dumpster 0.00 1 480 480.00 480.00


Total $480.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


8x9 RP Midstate 1 750 750.00 0.00 750.00


Total $750.00
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2012


NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™


Chapter Required Points Claimed Points
Additional Claimed Points 


Above Bronze
Point Shortfall Mandatory Status


Chapter 5: Lot Design, Preparation, & Development 50 225 175 N/A
Chapter 6: Resource Efficiency 43 173 130 Met


Chapter 7: Energy Efficiency 30 197 167 Met
Chapter 8: Water Efficiency 25 133 108 N/A


Chapter 9: Indoor Environmental Quality 25 146 121 Met
Chapter 10: Operation, Maintenance, & Building Owner Education 8 16 8 Met


Section Totals 181 890 709 0 
Additional Points Above Bronze 50 709 0 


Total Points 231 890 0 


* Reach required Bronze score for each chapter
* Reach required Additional Points for this project
* Meet all mandatory items
* For Chapter 7: Energy Efficiency:


~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 
(Prescriptive Path) and select a minimum of 2 items from Section 704, OR
~ Choose the Alternative Bronze Compliance Path


Chapter Required Points Claimed Points
Additional Claimed Points 


Above Silver
Point Shortfall Mandatory Status


Chapter 5: Lot Design, Preparation, & Development 64 225 161 N/A
Chapter 6: Resource Efficiency 59 173 114 Met


Chapter 7: Energy Efficiency 60 197 137 Met
Chapter 8: Water Efficiency 39 133 94 N/A


Chapter 9: Indoor Environmental Quality 42 146 104 Met
Chapter 10: Operation, Maintenance, & Building Owner Education 10 16 6 Met


Section Totals 274 890 616 0 
Additional Points Above Silver 75 616 0 


Total Points 349 890 0 


* Reach required Silver score for each chapter
* Reach required Additional Points for this project
* Meet all mandatory items
* For Chapter 7: Energy Efficiency:


Revised January 15, 2014


This requirement has been met.


To  achieve Silver:


This project has met all the EMERALD requirements


© 2013 Home Innovation Research Labs, Inc. All rights reserved.  This document is protected by U.S. copyright law. Requirements from ICC700-2012 National 
Green Building Standard™ © 2013 National Association of Home Builders of the U.S. - used by permission. Home Innovation authorizes use of this document only 
by those individuals/organizations participating in Home Innovation's Green Building Certification and solely for purpose of seeking project certification from the 
Home Innovation Research Labs.


Bronze


To  achieve Bronze:
This requirement has been met.
This requirement has been met.
This requirement has been met.


You have met the Performance Path minimum points requirement.
You have met the minimum 2 required items from Section 704.


Silver


This requirement has been met.
This requirement has been met.
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NGBS Scoring for New Construction
ICC 700-2012 National Green Building Standard™


Revised January 15, 2014 This project has met all the EMERALD requirements
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~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 
(Prescriptive Path)
~ Select a minimum of 2 items from Section 704


You have met the Performance Path minimum points requirement.
You have met the minimum 2 required items from Section 704.
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NGBS Scoring for New Construction
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Chapter Required Points Claimed Points
Additional Claimed Points 


Above Gold
Point Shortfall Mandatory Status


Chapter 5: Lot Design, Preparation, & Development 93 225 132 N/A
Chapter 6: Resource Efficiency 89 173 84 Met


Chapter 7: Energy Efficiency 80 197 117 Met
Chapter 8: Water Efficiency 67 133 66 N/A


Chapter 9: Indoor Environmental Quality 69 146 77 Met
Chapter 10: Operation, Maintenance, & Building Owner Education 11 16 5 Met


Section Totals 409 890 481 0 
Additional Points Above Gold 100 481 0 


Total Points 509 890 0 


* Reach required Gold score for each chapter
* Reach required Additional Points for this project
* Meet all mandatory items
* Meet the requirements of 801.5(1): High Efficiency or Waterless Toilets
* For Chapter 7: Energy Efficiency:


~ Claim at least 30 points from Section 702 (Performance Path) or Section 703 
(Prescriptive Path)
~ Select a minimum of 2 items from Section 704


Chapter Required Points Claimed Points
Additional Claimed Points 


Above Emerald
Point Shortfall Mandatory Status


Chapter 5: Lot Design, Preparation, & Development 121 225 104 N/A
Chapter 6: Resource Efficiency 119 173 54 Met


Chapter 7: Energy Efficiency 100 197 97 Met
Chapter 8: Water Efficiency 92 133 41 N/A


Chapter 9: Indoor Environmental Quality 97 146 49 Met
Chapter 10: Operation, Maintenance, & Building Owner Education 12 16 4 Met


Section Totals 541 890 349 0 
Additional Points Above Emerald 100 349 0 


Total Points 641 890 0 


* Reach required Emerald score for each chapter
* Reach required Additional Points for this project
* Meet all mandatory items
* Meet the requirements of 801.5(1): High Efficiency or Waterless Toilets


You have met the minimum 2 required items from Section 704.


Emerald


To  achieve Emerald:


To  achieve Gold:
This requirement has been met.
This requirement has been met.
This requirement has been met.
This requirement has been met.


This requirement has been met.
This requirement has been met.
This requirement has been met.
This requirement has been met.


Gold


You have met the Performance Path minimum points requirement.
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* For Chapter 7: Energy Efficiency:
~ Claim at least 30 points from Section 702 (Performance Path)
~ Select a minimum of 2 items from Section 704


Additional Points


According to Section 601.1, a dwelling >4,000 s.f. will require an increase in the 
Additional Points needed to reach a particular level (1 point per every 100 s.f. over 
4,000).


For this project:
1924 square feet


50 Additional Points needed for Bronze.


75 Additional Points needed for Silver.


100 Additional Points needed for Gold or Emerald.


For this project: For this project:
Because this project follows the Performance Path, it is eligible to 
attain the Emerald level.


Your project meets this requirement, and is eligible for Gold or 
Emerald.


A minimum of 30 points from Section 702 are required for 
certification - Your project meets this requirement.


Energy Path chosen = Performance Path Conditions for this item must be met to attain the Gold or 
Emerald Level for this project.


A minimum of 2 items from Section 704 are required for certification - 
Your project meets this requirement.


Energy Efficiency Path Section 801.5(1): High Efficiency or Waterless Toilets


You have met the Performance Path minimum points requirement.
You have met the minimum 2 required items from Section 704.


A minimum of 2 items from Section 704 are required for certification - 
Your project meets this requirement.





		Scoring Analysis






cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Whole House 1247 6.5 8105.50 0.00 8105.50


Total $8,105.50
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Mud and Master Bath 172 2.5 430.00 172 2.5 430.00 860.00


public baths 153 2.5 382.50 153 2.5 382.50 765.00


Total $1,625.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


2 1/2 baths 0.00 0.00 8895 8895.00


addiitl vanity china sink 0.00 0.00 285 285.00


1st flr laundry 0.00 0.00 375 375.00


Total $9,555.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Roofing Labor 1 2185 2185.00 2185.00


Total $2,185.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Mirrors (SF) 45 8.50 382.50 0.00 382.50


Total $382.50
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


house and garage-LP Smartside 1 6600 6600.00 6600.00


Soofit and faci incl in above 0.79 0.00 1.01 0.00 0.00


Total $6,600.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


porta potty 5 108 540.00 0.00 540.00


Total $540.00
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cost estimate


House name DOE challenge house - Montage Builders - Northern Forest
Lot #


Customer address                               type of job New Construction


Date of estimate 3/7/14 Architect equip sq footage 2184


Item quan mat total quan labor total subs total


Baseboard standard 600 0.85 510.00 600 1.2 720.00 1230.00


Casing standard 560 0.85 476.00 560 1.2 672.00 1148.00


All other trim labor 1160 7.341 8515.56 8515.56


Total $10,893.56
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Estimate
Estimate No.


1163
Date


03/14/2014
Exp. Date
04/04/2014


Address
Michelle Tinner
MBT Design
Syracuse, NY  13215


Ship Date
03/17/2014


Ship Via
UPS Ground


Activity Quantity Rate Amount
 • LUNOS e2 (one pair) 2 heat recovery fans with 1 controller and transformer (SKU 1 1,195.00 -9,999,999,991,195.00T


030 001) -9,999,999,999,999.00
 • LUNOS e2 (two pair) 4 heat recovery fans with 1  controller and transformer (SKU 1 2,195.00 -9,999,999,992,195.00T


030 002) -9,999,999,999,999.00
 • UPS Ground 1 39.58 -9,999,999,999,939.58T


SubTotal $3,429.58


Discount (20%) $ -685.92


Tax (8.875%) $304.38


Total $3,048.04


Accepted By Accepted Date








Gabe Quattrocchi 
Antonio's Painting Inc. 
3630 Redhead Terrace  
Liverpool, NY 13090 
 
Quote for Montage Builder’s – Northern Forest 
DOE Challenge Home Student Design Competition 
 
 
Exterior: 
  
A) All prep and one topcoat to Soffits & facia, window trim and corner boards. 
  
B) One topcoat on all siding. 
  
C) All prep and 2 topcoats to doors and door framed. 
  
Labor & Material = $3,200.00 
  
  
  
Interior: 
  
A) Primer plus 2 coats of finish on walls for 2 colors 
  
B) Stain and 2 coats of finish on trim work including baseboards, window casement and jamb, 
doors, door jambs and casement, shoe molding, and wall mounted railings (2). 
  
Labor & Material =$5,800.00  
 













Item Type Cost
Recirculation System ACT D'MAND C3-100 $627.30
Recirculation System Gold Hard Wired Buttons $7.82
Recirculation System Wireless Receiver Transmitter Kit $66.23


Heat Traps
1 cold inlet heat trap 1 hot outlet heat 
trap $6.61


Drain-Water Heat Recovery 
System


Power-Pipe 3 in. x 36 in. Drain Water 
Heat Recovery Unit $579.00


Toilets KOHLER Wellworth Classic Inc. With Plumbing section


Shower Head


Niagara N2935CH 2.0 GPM Chrome 
Handheld Earth Massage (Quantity = 
2) $27.90


Aerators
Niagara 1.5 gpm Dual Thread Faucet 
Aerator N3104-1.5 (Quantity = 6) $5.94


Kitchen Faucet
American Standard Gooseneck Faucet, 
Manual, Blade, 1.5 gpm $169.25


Bathroom Faucet


American Standard Manual, Lever, 1/2 
In. NPSM, 1.5 gpm (Quantity = 4 at 
$91.20ea) $384.64


TOTAL $1,874.69


DOMESTIC HOT WATER ESTIMATE - Not Includ  







Info
http://www.gothotwater.com/c-series
http://www.gothotwater.com/c-series
http://www.gothotwater.com/c-series
http://www.essentialhardware.com/product_detail.php?pid=129
368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid
=CMKWyo7mtb0CFa47Ogod8HcAGA
http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-
Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-
_-googleads-_-pla-_-
203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=p
la&ci_src=17588969
http://www.homedepot.com/p/KOHLER-Wellworth-Classic-2-


http://www.gpconservation.com/niagara-conservation/niagara-
n2935ch-20-gpm-chrome-handheld-earth-massage-showerhead


http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-
thread-faucet-aerator-n3104-15.aspx
http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-
thread-faucet-aerator-n3104-15.aspx


http://www.grainger.com/product/AMERICAN-STANDARD-Faucet-
4ZXA2?s_pp=false


      ing Labor



http://www.gothotwater.com/c-series

http://www.gothotwater.com/c-series

http://www.gothotwater.com/c-series

http://www.essentialhardware.com/product_detail.php?pid=129368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid=CMKWyo7mtb0CFa47Ogod8HcAGA

http://www.essentialhardware.com/product_detail.php?pid=129368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid=CMKWyo7mtb0CFa47Ogod8HcAGA

http://www.essentialhardware.com/product_detail.php?pid=129368&gdftrk=gdfV28536_a_7c3119_a_7c11872_a_7c129368&gclid=CMKWyo7mtb0CFa47Ogod8HcAGA

http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

http://www.homedepot.com/p/Power-Pipe-3-in-x-36-in-Drain-Water-Heat-Recovery-Unit-R3-36/203455990?cm_mmc=shopping-_-googleads-_-pla-_-203455990&skwcid&kwd=&ci_sku=203455990&ci_kw=&ci_gpa=pla&ci_src=17588969

http://www.gpconservation.com/niagara-conservation/niagara-n2935ch-20-gpm-chrome-handheld-earth-massage-showerhead

http://www.gpconservation.com/niagara-conservation/niagara-n2935ch-20-gpm-chrome-handheld-earth-massage-showerhead

http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-thread-faucet-aerator-n3104-15.aspx

http://www.conservationmart.com/p-1306-niagara-15-gpm-dual-thread-faucet-aerator-n3104-15.aspx

http://www.grainger.com/product/AMERICAN-STANDARD-Gooseneck-Faucet-4THR1?s_pp=false

http://www.grainger.com/product/AMERICAN-STANDARD-Gooseneck-Faucet-4THR1?s_pp=false

http://www.grainger.com/product/AMERICAN-STANDARD-Faucet-4ZXA2?s_pp=false

http://www.grainger.com/product/AMERICAN-STANDARD-Faucet-4ZXA2?s_pp=false
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March 19, 2014 


 
 
 
 
DOE STUDENT HOUSING COMPETITION 


 
Quote through Erie Materials. 
*Subject to change – use as budgetary numbers. 


 
Above Grade Wall 


2,152 sq. ft. 
2 layers staggered seams 
4,204 sq. ft. Total 


 
2” Dow Tuff-R™ – lead time 3 – 4 weeks 


2x4x8 rigid board 
22 pcs per unit 
704 sq. ft. per unit 


 
Price: $1.14 Sq. Ft. - $36.48/pc - $802.56/unit – 6 units will be needed. 
Total - $4,815.36 


 
Dow LIQUIDARMOR™ 


 
Windows and doors – 306 linear feet x 2 for rough openings = 612 linear feet. 
Recommended 2-3” width for ISO seams.  


 
Seams – 1,400 linear feet  
Recommended 2-3” width for ISO seams.   


 
Price: $179.97 per pail  
Total - $895 – 5 pails 
 


 
Yours truly, 
Mike Drechsler 
Mike Drechsler 
Dow Building Solutions 


 
 


543381 031914: MD/ch 
 
 
 
 
 
 


®™ Trademark of The Dow Chemical Company ("Dow") or an affiliated company of Dow 
DOW CONFIDENTIAL - Do not share without permission 








DATE


119 Pleasant Street Quotation #


South Ryegate, VT 05069 Customer ID


Phone (802) 584-4615   Fax (802) 651-0164


Bill To: Quotation valid until:


Challenge Home Students Prepared by:


Syracuse,NY


Comments or special instructions:


Challenge Home Student Project


Qty Model / Part # Description Unit Price


1 ERLQ018BAVJU Altherma Condensing Unit (outside)  $   2,878.00 


1 EKHBX030BA6VJU Altherma Hydrobox (inside)       3,267.00 


1 DACA-HBA-2 
1" BSPT (F) to 1" NPT (M) Adapter 


(Hydrobox Inlet/Outlet)
           25.50 


1 EKHWS080BA3VJU
80 Gallon DHW Tank with 3kW Booster Heater & 3-Way 


Valve
      1,865.00 


1 DACA-3WVTH-1 1" BSPT (M) to 1" NPT (F) Adapter (3-Way Valve DHW)            12.75 


1 DACA-THXA-1 DHW Tank Inlet / Outlet Adapter Kit (BSP to NPT)            28.00 


1 DACA-DHWTA-1 DHW Hot / Inlet Water Connections (BSP to NPT)            22.00 


3 DACA-3WVTH-1
3-Way Valve Adapter (BSP to NPT) (3 required per 


Valve)
           15.00 


TOTAL  


If you have any questions concerning this quotation, contact Ed Whitaker  802-371-8689


QuotationGreen Thermal Systems


THANK YOU FOR YOUR BUSINESS! 







March 25, 2014


24


Challenge Home 


April 4, 2014


EJW


AMOUNT


2,158.00$              


2,442.00                


25.50                     


1,394.00                


12.75                     


28.00                     


22.00                     


45.00                     


-                         


-                         


-                         


-                         


-                         


6,127.25$              


Quotation








    HEALY 
                PLUMBING & HEATING, INC. 
                                                           840 W. BELDEN AVENUE' SYRACUSE, NY 13204 
                            (315) 476-4626   FAX (315) 476-8660     
                   EST  1924 


                                                          PROPOSAL 


TO:  MONTAGE BUILDERS –     DATE: 3-24-14 
         NORTHERN FOREST                 PHONE/FAX: 239-682-2462 
               NAME: US DOE Project 
         LOCATION: 203 Hubbell Ave 


ATTN: Michelle Tinner      Syracuse, N.Y. 
  


 We are pleased to provide you with a proposal for labor/ material for the complete installation of 
a 2- Zone Hydronic Radiant Heat System for the above referenced project that include the following:  
 


• Equipment:  Provide labor/ material to install, test and start-up as per manufactures specifications 
equipment package provided by others. “Daikin” Altherma condensing unit, Hydro box and 80 
gallon Domestic HWH by others.  Install, test and evacuate all refrigeration piping from outdoor 
unit to indoor Hydrobox. Shop fabricate boiler panel with all piping for complete system with air 
scoop, expansion tank, water feed system. Install all required supply/ return piping for HWH. 
 


• Radiant Tubing: Provide labor/ material to install two complete zones of “staple-down” radiant 
tubing, including approx. 2,800’ -1/2” pex radiant tubing with 1,100  aluminum heat transfer 
plates, install  ¾” PEX supply/ return piping from boiler panel to zone manifolds, zone manifolds.  
Install 2- Taco ESP Zone valves, 1- ½” pressure differential by-pass valve.   
                                                         2- Zone Hydronic Radiant System Installation.......$8,250. 
 


 
NOT IN CONTRACT 


• Daikin Equipment, Power supply for DHW booster heater, system anti-freeze if required, pipe 
insulation, system circulating pumps (provided in hydrobox) 


 
 
 
 
 
 We propose hereby to furnish material and labor - complete in accordance with these specifications, for the sum of 


*********   dollars and 00/100 ********* ________ dollars ($..). 
Payable as follows: _Balance 30 days____________________ 2% Finance Charge on Past Due Accts _________  


Healy Plumbing & Heating, Inc. Authorized Signature: 


All material is guaranteed to be as specified. All work will be completed in a workmanlike manner according to standard 
practices. Any alteration or deviation from the above scope of work involving extra costs will be executed only upon written 
orders, and will become an extra charge over and above this estimate. All agreements are contingent upon strikes, accidents or 
delays beyond our control. Owner to carry fire, tornado, and other necessary insurance. 
Our workers are fully covered by Workman's Compensation Insurance. 
This proposal may be withdrawn if not accepted within 30 days or as indicated above. 
ACCEPTANCE OF PROPOSAL - The prices, specifications and conditions are satisfactory and are hereby accepted. You are 
authorized to work as specified. Payment will be made as outlined above. 
 
Signature:       Company: 
  








  


 
 
Our normal quote for Plot Plans for builders is $500.   This would include the plot plan, field stake, field 
location and final survey. 
  
  
Tim Coyer, L.S. 
Ianuzi & Romans Land Surveying, P.C. 
5251 Witz Drive 
North Syracuse, NY.  13212 
Phone (315)457-7200   Ext. 107 
Fax(315)457-9251 
Email: tim.coyer@romanspc.com 
Website: www.romanspc.com 
 



mailto:tim.coyer@romanspc.com

http://www.romanspc.com/






Finialized Electrical Take-off w/ LED Fixtures


Quantity Unit Price Total
Lighting
Flushmounted Surface Light (LED & ES) (Type D) 2 29.98$      59.96$         
Flushmounted CFL Globe Light (CFL & ES) (Type C) 7 13.97$      97.79$         
Bathroom vanity Lights (LED) (Type B) 2 69.97$      139.94$       
LED Light with Fan (Type A) 2 169.00$    338.00$       
Light Socket w/ LED Bulb (60W LED $13.97 )(Type F) 12 16.00$      192.00$       
Exterior Lighting (Type G) 3 69.97$      209.91$       
Moition sensor lighting (Type L) 2 17.88$      35.76$         
Dining room & Island Light (Type J) 2 39.88$      79.76$         
12" LED Snap Lights (Type H) 7 25.97$      181.79$       
Front Porch Light (Type K) 2 34.97$      69.94$         


Lightbulbs CFL 60W (5000K) 4 Pack 0 8.97$        -$            
Lightbulbs CFL Flood Light (EA) 2 8.77$        17.54$         


Total 1,422.39$  





		Finalized Electrical Take-OFF






 
 
 
 
 
Date: 29-Mar-14 


 


 
 
QUOTE FOR PRODUCTS 


FOR:  


Montage Builders – Northern Forest 


BY: Chris Carbone, PE 


6 Black Jack Crossing 
Walpole, NH 03608 
603-756-3600 


 
Description: 


1 Precut kit of parts for pergola: 
Port Orford Cedar $ 
235 BDFT 
17 Pieces  S4S 
No Finish 
Hardware (includes pegs, post feet, screws, etc) $
  


 


                                   TOTAL:  $ 
Deduct option for Hemlock $ 


TOTAL WITH DEDUCT  $ 


 
 
 


619.41 
 
 
 
 


257.93 
 
 
 
 
 
 
 
 
 
 
 
 
 
877.34 
(387.75) 
489.59 


 
Price valid for 60 days 
No sales or use tax included in above pricing 








Quote for Montage Builders – Northern Forest 
 


 


Total price for cabinets including Tax, all Promo’s and Discounts  $5,434.00.  Door style is Wickstrom 
Maple Canvas finish and All Plywood Const. 
 
The price for Laminate counter tops $944.00  this includes sink c/o, backsplash, and 3”radius’ on island. 
   
Thanks, 
Kelli Nedell 
Lowe's Companies, Inc. 
Camillus/ 350-2220 


 








Zehnder 540 Portsmouth Ave.
Comfosystems Greenland NH 03840


Quote number: 3-0329-03.14


Project: USDOE Challenge House


City: Syracuse


State: NY


Created by: Aubrey Gewehr


Date: 20-Mar-14


Customer: SUNY ESF  


To attention of: Michelle Tinner  


Phone contact:


Remarks:


Calculation of the required air flow rates
Floor Room Area [ft²] Height [ft] Volume [ft³]  


Basement Basement
1,092 9.0 9,828


First Floor Living Rm
Dining Rm


Kitchen
Laundry
Study


Half Bath
Hall/Stair


1,092 8.0 8,736
Second Floor Master Bed


Master Bath
Bathroom
South Bed
North Bed
Hall/Stair


832 8.0 6,656
Total 3,016 25,220


Air exchange rate per hour 0.29


Boost switches are included for each full bathroom. 
Amount of ComfoPipe (for intake/exhaust ducting) and ComfoTube (for distribution ducting) have been estimated as 
carefully as possible.  Comfirm layouts prior to ordering to ensure sufficient materials for installation.
Note that this quote does not include shipping which can vary widely dependent upon several factors and will 
have to be calculated when ordering.  Local pick-up available at the warehouse in Haverhill, MA.


239-682-2462


Supply Air Exhaust Air


24
24
24


24
24


120120


12
36


12
12


Air volume [cfm]


24 12


12







Zehnder 540 Portsmouth Ave.
Comfosystems Greenland NH 03840


Quote number: 3-0329-03.14


Project: USDOE Challenge House


City: Syracuse


State: NY


Created by: Aubrey Gewehr


Date: 20-Mar-14


Comfosystems quotation
Article No. Quantity


List price
piece


List price
total


9304 1 $2,395 $2,395
9362 1 $59 $59
9257 1 $199 $199
9238 2 $99 $198
9290 8 $45 $360
9294 4 $29 $116
9296 2 $20 $40
9446 1 $42 $42
9410 2 $109 $218
9326 1 $179 $179
9320 2 $299 $598
9330 2 $119 $238
9272 6 $299 $1,794
9274 50 $2 $100
9277 5 $6 $30
9442 1 $109 $109
9441 1 $45 $45
9308 8 $69 $552
9309 3 $39 $117
9310 5 $28 $140
9408 6 $58 $348
9264 6 $37 $222
9239 4 $15 $60
9240 2 $22 $44


$8,203
20%


$6,562.40
$500


$7,062.40


Conditions:
This quotation is applicable solely for the materials listed and in the quantities shown and is based upon the system design as understood 
at the time of the quotation.  Changes to the system design, deviations in the actual construction or in the expected installation process 
may result in additional material requirements which are not included in this quotation.
This quotation is valid for the attached floorplan only and the layout must be confirmed by the purchaser prior to ordering to insure 
sufficient materials for installation.


Terms:
Quotation valid for 90 days from date above.
Shipping: FOB Ward Hill, MA or Port of Entry.  Zehnder will select carrier unless otherwise requested by customer.
Payment terms: Credit Card unless otherwise agreed upon 


    ComfoSet (75) Damper (Each)


TOTAL
Contractor Discount


EQUIPMENT TOTAL
Commissioning Fee
PROJECT TOTAL


   ComfoSense Controller with Mounting Box


   ComfoAir 350 Ventilation device  HRV VV Left with Pre-Heater


   Remote-controlled unit Ease
     ComfoPipe 150/6" x 39"    


    ComfoTube 90 cap (Each) 
   TVA 75-3 Port diffuser box


   Return diffuser   STB - 2  125 (5")


   Supply diffuser  KE 125 (5")
   Return diffuser   STB - 1  125 (5")


    ComfoTube 75 O-Ring (Each)    


     ComfoPipe 150/6" x 90 Deg     
     ComfoPipe 150/6" Sleeve     


       Filter G4 (Each)   (MERV 7/8)   ComfoAir 350 /550      


      Register cover   Roma   White
    Register Box CLD 75 (3.5")   


   ComfoTube diffuser box TVA 75


     Roflex 150 Gasket PR w/tape      
    Exterior Wall Grill 150/6"   


   ComfoWell Mounting kit   CA 350   CW-K 520
   ComfoWell Silencer  CW-S 520


Description


    Waterless P-Trap  


   ComfoWell Manifold  CW-M 520  10 ports 75 (3")
   ComfoTube 75 ventilation tube   3" x 162.5 Ft.







