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About this Tool

Description:

The Multifamily Housing Rehabilitation Project Specification Template is a customizable library of green and energy efficient building practices. The specifications are intended to be edited for each NSP project’s scope of work and incorporated into construction documents for multifamily projects. Two other complementary tools: a Designer Checklist and a Contractor Checklist, provide a quick summary of the major specification categories.  These tools can be used by teams to ensure that all specified green measures have been successfully incorporated into the project. This three-document set includes both mandatory measures (required by the NSP program) and best-practice recommended measures for achieving high performance multifamily dwellings.

How to Adapt this Document: 

This document is designed for customization for use with NSP multifamily projects to make the individual specifications relevant for your housing program. In the process of customization, users should adapt this template to the local climate, housing stock and program goals. This Specification Template is designed to be used with low-rise (3 stories and under) and high-rise (4 stories or more) rehabilitation and new construction projects. The document can be adapted for either moderate or substantial rehabilitations. The introductory section of the document illustrates how the document should be edited by deleting all sections that do not apply to a particular building type, climate zone, or scope of work.

Source of Document:

The specification template content was adapted from the 2011 Multifamily Rehabilitation Specifications developed by Enterprise Community Partners. Steven Winter Associates, Inc. with guidance from Enterprise incorporated best-practice construction specifications with NSP program requirements for energy efficiency and healthy living environments to create this customizable template. 

Disclaimer:

This document is not an official HUD document and has not been reviewed by HUD counsel. It is provided for informational purposes only. Any binding agreement should be reviewed by attorneys for the parties to the agreement and must conform to state and local laws.
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Division 03: Concrete

033000 / CONCRETE

PART | -GENERAL

PART 2 PRODUCTS|

A

B

Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air
Quality Requirements.”

Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide
products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3-EXECUTION

A

Vapor Barrier

1. [Low-nise] Install a capillary breakin direct contact with concrete slab according to
one of the following:
a6 mil (or thicker) polyethylene sheeting overlapped [6, 3, 10, 12] inches at the

seams, OR
b, Install layer of 1” extruded polystyrene insulation with taped joints.

2. [Low-rise] Install acapillary break atall crawlspace floors using 2 6 mil
polyethylene sheeting, lapped 6-12 in, and installed using one of the following three
options:

a. Placed beneath a concrete slab; OR,
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Introduction

This document includes construction specifications for use by multifamily rehabilitation projects (rehabs) receiving funding under the Neighborhood Stabilization Program 3 grants. Grantees are asked to edit these specifications, adding additional specifications where necessary and deleting sections that do not apply, in order to create construction bid documents. These specifications should ultimately provide detail to contractors and subcontractors charged with delivering a high quality housing product.

For NSP, HUD requires that all gut rehabilitation or new construction low-rise residential buildings meet the standard for ENERGY STAR Certified New Homes. All gut rehabilitation or new construction of high-rise multifamily housing must be designed to meet American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) Standard 90.1–2007, Appendix G plus 15 percent (which is the ENERGY STAR standard for multifamily buildings piloted by the Environmental Protection Agency and the Department of Energy). Other rehabilitation must meet these standards to the extent applicable to the rehabilitation work undertaken. The mandatory Green and Energy Efficiency requirements set forth as NSP requirements are included in these specifications, along with other suggested green and energy measures appropriate for multifamily rehab projects.

The following terms are used frequently throughout this document:

Gut rehabilitation = General replacement of the interior of a building that may or may not include changes to structural elements such as flooring systems, columns or load bearing interior or exterior walls.

Moderate rehabilitation = A project that does not fully gut and expose the structure and air barrier of the building envelope or replace/improve all major systems of the building.

Low-rise = Buildings with three stories or less.

High-rise = Buildings with four stories or more.

The ideal integration of the Green Multifamily Rehabilitation Specifications would include:
1. Customization of the specifications for your climate, housing stock and relevant building codes

2. Customization of the specifications to incorporate NSP required criteria as well as recommended energy efficient and environmentally-friendly green elements
3. Training for the project team on the use of these specifications, particularly for contractors, as they implement the specifications.

How to Use This Document
This document contains a comprehensive list of potential specifications for multifamily rehabilitation projects to help grantees meet the HUD criteria for NSP projects. The specifications also incorporate redundant requirements and recommendations for both low-rise and mid/high-rise multifamily projects.

1. The team should review the specifications to identify which items are relevant to their project. 

2. Items that are not relevant to the project should be deleted. 

3. Relevant items may be customized to describe the development team’s intentions in detail. 

4. The final document may then be used as a scope of work for the construction team (colors can be removed).

5. The design team may also choose to insert these specifications directly into their standard specifications or other contract documents. 
[image: image4.png]Proposed Accomplishments:
Performance Measure Proposed Total
#Efficient AC added/replaced
#Sites re-used
#High efficiency heating plants
#Units with solar panels
#Dishwashers replaced 20
#Low flow showerheads 2
#Additional Attic/Roof Insulation
Activity funds eligible for DREF (Ike Only)
#Units deconstructed
# of Properties
#Units with bus/rail access
#Units exceeding Energy Star 25
#Replaced hot water heaters 20
#Clothes washers replaced
#Light fixtures (outdoors) replaced
#Low flow toilets 2
#Refrigerators replaced
#Energy Star Replacement Windows.

#Units ? other green
#Light Fixtures (indoors) replaced

#Replaced thermostats
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Example 1

This is what part of the Doors section looks like in this specification document:



The spec editor for a project with five stories and no garage would make the following edits:  



The final version of Part 1 of Section 08 10 00 would look like this: 


Example 2

Some sections include choices for particular items such as waste diversion, highlighted below:


If the development team has previous success in diverting at least 50% of the waste from a similar project, they may want to specify a similar rate:


The final version of Part 1 of Section 01 74 19 would look like this: 


DRGR Connection

NSP2 and NSP3 Grantees are required to report on proposed green building and energy efficiency improvements in the Disaster Recovery Grant Reporting system (DRGR).  NSP1 Grantees are encouraged to report on these measures as a way to report accomplishments to HUD and your community. Within the building specifications that follow, those that are connected to green building and energy efficiency accomplishments in DRGR are noted with a purple text box sidebar.
The image below is taken from the DRGR Action Plan module.  Accomplishments are designated and proposed by NSP Grantees during Activity set-up and are reported in the Quarterly Performance Report.

Building Codes

The specifications generally align with these commonly building codes, which are the basis for most local codes around the country:
· 2009 ICC International Energy Conservation Code (IECC)

· ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential Buildings
· ASHRAE 62.1-2010, Ventilation for Acceptable Indoor cooling Quality (for common areas in mid- and high-rise buildings)

· ASHRAE 62.2-2010, Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings
The specifications included in this document must be reviewed and adapted to your specific climate, housing stock, and targeted criteria. Keep in mind that these recommendations should supplement, not replace, specifications prepared by the design team. In no case are these recommendations to be incorporated if they are in conflict with the requirements of authorities having jurisdiction, including but not limited to state and local code officials, zoning requirements, OSHA standards, and the like.

Choosing a Sustainable Site 

HUD strongly recommends that your proposed NSP project should consider environmental impacts associated with site selection in their application. Since these criteria are not construction specifications, they are addressed separately here. Grant applicants are encouraged to pursue the following elements:  

Transportation Choices

Locate projects within a one-quarter mile of at least two, or one-half mile of at least four community and retail facilities.

Connections to Surrounding Neighborhoods

Provide three separate connections from the development to sidewalks or pathways in surrounding neighborhoods.

Protecting Environmental Resources

Do not locate the project within 100 feet of wetlands; 1,000 feet of a critical habitat; or on steep slopes, prime farmland or park land.

Transit Accessibility 

Select NSP target areas that are transit accessible, for example those that are in a census tract with convenient bus service (local bus service every 20 minutes during rush hour or an express commuter bus); or bordering a census tract with a passenger rail stop or station (including, for example, commuter rail, subway, light rail, and streetcars).

Re-Use Cleared Sites

Re-use cleared sites in accordance with a comprehensive or neighborhood plan. Plan to re-use all demolition sites within the term of your NSP grant as replacement housing, for use as a community resource, or to provide an environmental function. Examples include community gardens, pocket parks, or floodplain impoundment areas.

Passive Solar
Select a site such that the building may be oriented to make the greatest use of passive solar heating and cooling. 
Green Roofing
Use ENERGY STAR compliant and high-emissive roofing, and/or install a green (vegetated) roof for at least 50 percent of the roof area; or a combination of high-albedo and vegetated roof covering 75 percent of the roof area. (See Division 07 Sections “Roofing” and “Vegetated Roof.”)

Division 01: General Requirements

01 42 00   /   REFERENCES AND DEFINITIONS 

PART 1 – GENERAL

1.1  REFERENCES

A.
2009 ICC International Energy Conservation Code (IECC)

B.
Air Conditioning Contractors of America (ACCA) Manual D, Residential Duct Systems

C.
Air Conditioning Contractors of America (ACCA) Manual J, Residential Load Calculation

D.
Air Conditioning Contractors of America (ACCA) Manual S, Residential Equipment Selection

E.
ASHRAE 62.1-2010, Ventilation for Acceptable Indoor Air Quality (for common areas in mid- and high-rise buildings)

F.
ASHRAE 62.2-2010, Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings

G.
ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential Buildings

H.
2009 ASHRAE Handbook—Fundamentals

I.
ASHRAE Handbook, Systems and Equipment

J.
ASME E17.1—Safety Code for Elevators and Escalators

K.
ASTM C1371-04—Standard Test Method for Determination of Emittance of Materials Near Room temperature Using Portable Emissometers

L.
ASTM E1527-05—Standard Practice for Environmental Site Assessments: Phase I Environmental Site
Assessment Process

M.
ASTM C1549-04—Standard Test Method for Determination of Solar Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer

N.
ASTM E408-71(1996) e1—Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-Meter Techniques

O.
ASTM E779-03—Standard Test Method for Determining Air Leakage Rate by Fan Pressurization

P.
ASTM E1918-97—Standard Test Method for Measuring Solar Reflectance of Horizontal and Low-Sloped Surfaces in the Field

Q.
ASTM E1980-01—Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces

R.
ASTM E2121-09—Standard Practice for Radon Mitigation Systems in Existing Low-Rise Residential Buildings
S.
Bay Area Air Quality Management District Regulation 8 Rule 51—Establishes VOC limits for sealants

T.
Building Performance Institute Home Energy Auditing Standard, Section 7, 2009

U.
Building Performance Institute Technical Standards for the Building Analyst Professional

V.
California Air Resources Board (CARB) 93120—Airborne Toxic Control Measure to Reduce Formaldehyde


Emissions from Composite Wood Products

W.
California Department of Health Services—Standard Practice for The Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers, including 2004 Addenda

X.
California Energy Efficiency Standards Residential Manual, Chapter 4, 2001.

Y.
California Title 24 2008 Building Energy Efficiency Standards, Title 24, Part 6

Z.
Carpet and Rug Institute (CRI) “Green Label” IAQ Testing Program for Carpet Cushion

AA.
Carpet and Rug Institute (CRI) “Green Label Plus” IAQ Testing Program for Carpet

BB.
ENERGY STAR Advanced Lighting Package

CC.
ENERGY STAR Appliances and Lighting Fixtures

DD.
ENERGY STAR Certified Homes, Version 3, National Program Requirements

EE.
ENERGY STAR Multifamily High-Rise Program, National Performance and Prescriptive Path Requirements

FF.
ENERGY STAR Roofing—Establishes criteria for sloped roofs to meet specific solar reflectance and emissivity values

GG.
EPA “Compendium of Methods for the Determination of Air Pollutants in Indoor Air”

HH.
EPA Indoor airPLUS Program

II.
EPA Radon Zone Map.

JJ.
EPA WaterSense Inspection and Verification Guidance for WaterSense Certified New Homes, 2009

KK.
EPA Renovation, Repair, and Painting (RRP) Regulation 40 CFR 745 Lead-Based Paint Poisoning Prevention in Certain Residential Structures

LL.
EPA Stormwater Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices (EPA 832-R-92-005)

MM.
EVFM by International Leak Detection

NN.
Forest Stewardship Council (FSC) Guidelines

OO.
Enterprise Green Communities Criteria 2011

PP.
Green Seal (GC) Standard GC-03 “Anti-Corrosive Paints”

QQ.
Green Seal (GS) Standard GS-11 “Paints”

RR.
Green Seal (GS) Standard GS-36 “Commercial Adhesives”

SS.
Illuminating Engineering Society of North America (IESNA)/ASHRAE Standard 90.1-2007
TT.
Housing and Urban Development (HUD) 24 CFR 35 Lead Safe Housing Rule

UU.
Housing and Urban Development (HUD) 24 CFR 50 Protection and Enhancement of Environmental Quality

VV.
Housing and Urban Development (HUD) 24 CFR 58 Environmental Review Procedures

WW.
MaP Toilet Fixture Performance Testing Protocol, Version 3, July 2007

XX.
MPI Green Performance Standard for Paints & Coatings GPS-2-08

YY.
NSF/ANSI 332-2010, Sustainability Assessment for Resilient Floor Coverings

ZZ.
TPI BCSI, “Building Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses”

AAA.  
Resilient Floor Covering Institute (RFCI) “FloorScore Program”

BBB.  
Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA) 2008 Duct Construction Standards

CCC.  
South Coast Air Quality Management District (SCAQMD) Rule #1168 “Adhesive and Sealant Applications”

DDD.  
USDA 1940-G and 7 CFR Part 1794 Environmental Policies and Procedures

EEE.
WaterSense, U.S. Environmental Protection Agency, Office of Wastewater Management (4204M)

1.2  DEFINITIONS

A.
Adaptive Plant Species: Non-native plant species that performs similarly to a native species in a particular region, state, ecosystem, and habitat, and 1) can survive temperature or weather extremes in the microclimate; 2) requires little irrigation or fertilization, once established; 3) is resistant to local pests and diseases; and 4) does not displace other plants, as invasive species do.

B.
Air Barrier System: A combination of air barrier assemblies and air barrier components, connected by air barrier accessories that are designed to provide a continuous barrier to the movement of air through an environmental separator.

C.
Carbon Monoxide: A colorless, odorless, and tasteless gas that greatly affects indoor air quality. Because it is impossible to see, taste, or smell the toxic fumes, CO can kill before there is awareness that it is in the home. At lower levels of exposure, CO causes mild effects that are often mistaken for flu. These symptoms include headaches, dizziness, disorientation, nausea, and fatigue.

D.
Certified Wood: Wood grown in a sustainably managed forest certified by a Forest Stewardship Council (FSC)–accredited certification agency. FSC-Certified wood products must have Chain of Custody from forest to manufacturer.

E.
Chain-of-Custody: Tracking procedure documenting the status of wood products from the forest to the ultimate consumer. Used to verify compliance with FSC guidelines.

F.
Common Area: An area available for use by more than one person, including rental or sales offices, entrances, hallways, shared leisure rooms, resident services areas, and laundry rooms.

G.
Composite Wood: Products such as particleboard, medium-density fiberboard (MDF), plywood, wheatboard, strawboard, panel substrates, and door cores that are a composite of wood or plant material pressed and adhered together by synthetic resin or binder.

H.
Construction Waste: Solid wastes typically including building materials, packaging, trash, debris, and rubble that results from construction, remodeling, repair, and demolition.

I.
Distribution Uniformity: A measure of the evenness of irrigation water coverage over a given area.

J.
Emissivity (or Infrared Emittance): Indication of ability of a material to shed infrared radiation.

K.
Engineered Wood Products: Wood building materials manufactured by gluing particles, fibers, or veneers to increase strength.

L.
Environmental Separator: A part of a building that separates the controlled interior environment from the uncontrolled exterior environment, or that separates spaces within a building that have dissimilar environments.

M.
Formaldehyde: Chemical used widely to manufacture building materials and numerous household products. Also a by-product of combustion and certain other natural processes; thus, it may be present in substantial concentrations both indoors and outdoors. Health effects include eye, nose, and throat irritation; wheezing and coughing; fatigue; skin rash; and severe allergic reactions. May cause cancer.

N.
Greywater: Wastewater produced from baths and showers, clothes washers, and lavatories.

O.
LED (Light-Emitting Diode): Energy-efficient lights that produce less initial heat per lumen, consume less energy, and last longer than conventional incandescent and fluorescent lights.

P.
Intermittent Ventilation: A ventilation system that stops and starts at regular intervals.

Q.
Maintained Solar Reflectance: The measure of a material’s ability to maintain its initially rated solar reflectance. Products are tested over a period of three years.

R.
Material Cost: The dollar value of materials being provided to the site, after any contractor mark-ups; separate from equipment or labor costs.

S.
Non-Toxic: Neither immediately poisonous to humans nor poisonous after a long period of exposure.

T.
Phenol-Formaldehyde: Resin used in the manufacture of composite wood products primarily for outdoor use including softwood plywood, flakeboard, or oriented strand board. Composite wood products that contain phenol-formaldehyde generally emit formaldehyde at lower rates than those containing urea- formaldehyde resin.

U.
Photocell: A light-sensitive device that detects ambient light and controls exterior fixtures accordingly.

V.
Photovoltaics: Composite materials that convert sunlight directly into electrical power.

W.
Post-Consumer Waste: Materials or finished products that have served their intended use and have been diverted or recovered from waste destined for disposal, having completed their lives as consumer items.

X.
Post-Industrial Waste (or Pre-Consumer Waste): Materials generated in manufacturing and converting processes, such as manufactured scrap and trimmings and cuttings.

Y.
Potable Water: Water suitable for drinking and supplied from wells or municipal water systems.

Z.
Radon: Colorless, odorless, and tasteless gas that greatly affects indoor air quality. According to the EPA, radon exposure is the second leading cause of lung cancer in the US.

AA.
Reclaimed Wood: Previously used wood that has been made available for reuse.

BB.
Recycling: Collection, reprocessing, marketing, and use of materials that were recovered or diverted from the solid waste stream.

CC.
Regionally Extracted, Harvested, or Recovered: Location where material was extracted, harvested or recovered. For products containing multiple materials, each material must be calculated separately.

DD.
Regionally Manufactured: Location of final assembly of components into the building product furnished and installed by tradespeople.

EE.
Resilient Flooring: Includes but is not limited to rubber, polymeric, vinyl composite tile (VCT), and linoleum flooring products in which the wearing surface is non-textile.

FF.
Salvage: Removal of existing materials or assemblies for re-installation or other use as directed by Owner.

GG.
Sediment: Soil and other debris that has been eroded and transported by storm or production runoff water.

HH.
Solar Hot Water System: A means of capturing, converting, and transferring heat from direct and indirect sunlight to heat an auxiliary water tank and provide hot water for a building’s occupants.

II.
Solar Reflectance (or Albedo): The measure of a material’s ability to reject solar heat, as shown by a small temperature rise. Calculated according to ASTM E1980 using the material’s Emittance and Reflectivity values. Standard black has an SRI of 0 and standard white has an SRI of 100.

JJ.
Supportive Housing Dwelling Units: Supportive housing is permanent housing with attached intensive services targeted to populations that have special needs, including people who are currently or formerly homeless; people with serious, chronic mental health issues; people in various stages of recovery from substance abuse; people with HIV/AIDS; people with physical or developmental disabilities; formerly incarcerated people; frail elderly; homeless or emancipated youth; victims of domestic violence; and others who would not be able to live independently and maintain housing without intensive support.

KK.
Sustainable Design: Design that reduces negative effects on the environment by using sound ecological, social, and economic methods, while considering the health and comfort of a building’s occupants

LL.
Sustainable Forestry: Practice of managing forest resources to meet the long-term product needs of humans while maintaining the biodiversity of forested landscapes. The primary goal is to restore, enhance, and sustain the full range of forest values, both economic and ecological.

MM.
Toxic: Poisonous to humans, either immediately or after a long period of exposure.

NN.
Urea-Formaldehyde: Toxic resin created from formaldehyde that causes health side effects. Composite wood products made for indoor use often contain this resin, including particleboard, hardwood plywood paneling, and medium density fiberboard.

OO.
Ventilation: Process of supplying and removing air to and from interior spaces by natural or mechanical means.

PP.
Volatile Organic Compounds (VOCs): Carbon compounds that participate in atmospheric photochemical reactions (excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides and carbonates, and ammonium carbonate). Compounds vaporize (become a gas) at normal room temperatures. VOC content is calculated in grams/liter (g/L) according to 40 CFR 59, Subpart D (EPA Method 24).

QQ.
Waste: Extra material or material that has reached the end of its useful life in terms of its intended use.

01 33 29   /   GENERAL ENERGY EFFICIENCY REQUIREMENTS

PART 1 – GENERAL

1.1 SUMMARY

A.
Implement practices and procedures to meet the project’s environmental goals, which include: 

1.
[Low-Rise] Designed to meet the standard for ENERGY STAR Certified Homes

OR

1.
[High-Rise] Designed to meet American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) Standard 90.1-2007, Appendix G plus 15% energy savings and ENERGY STAR Multifamily High Rise Program Requirements, Version 1.0. 
OR

1. [Moderate Rehab] Designed to meet ENERGY STAR program requirements for the portions of rehabilitation work undertaken, e.g., air-sealing, insulating, and replacement of older obsolete products and appliances (such as windows, doors, lighting, hot water heaters, furnaces, boilers, air conditioning units, refrigerators, clothes washers and dishwashers) with ENERGY STAR-certified products.

1.2 REFERENCES

A.
[Low-Rise] ENERGY STAR Certified Homes, Version 3, National Program Requirements and Inspection Checklists


OR

A.
[High-Rise] ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential Buildings


OR

A. 
[High-Rise] ENERGY STAR Multifamily High Rise Program Requirements, Version 1.0

1.3 SUBMITTALS

A.
[Low-Rise] ENERGY STAR Certified Homes, Version 3, Inspection Checklists 


OR

A.
[High-Rise] ENERGY STAR MFHR Proposed Building Reporting Summary, Testing and Verification Worksheets and As-Built Building Reporting Summary

PART 2 – PRODUCTS

PART 3 – EXECUTION

A.
Contractor must select an energy services provider who will:

1. Create an energy model with the building plans and specifications to show the building’s projected energy performance in the design stages, or confirm compliance with prescriptive path requirements.
2. Conduct a mid-construction pre-drywall thermal enclosure inspection.
3. Verify the final performance of the building with performance testing.
4. Confirm the energy performance with an updated energy model, or confirm compliance with prescriptive path requirements.

01 74 19   /   CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 – GENERAL

1.1 SUMMARY

A.
Reduce construction and demolition waste on job site and minimize waste sent to landfills through implementation of a Construction Waste Management Plan (CWM).

B.
Divert a minimum of [25%, 50%, 75%, 90%] of total non-hazardous project construction, demolition, and site operations waste from landfills. Calculate by weight or volume.
1.2 SUBMITTALS

A.
Final Waste Management Report: Submit at completion of construction and prior to contract close-out in electronic format.

1.
Legible copies of on-site logs, manifests, weight tickets, and receipts.

2.
Final calculations, including total amount (by weight or volume) of diverted construction and demolition waste, and the total amount (by weight or volume) of landfilled waste.​

PART 2 – PRODUCTS 

PART 3 – EXECUTION


3.1 CONSTRUCTION WASTE MANAGEMENT PLAN

A.
Training and Coordination:

1. Provide copies of approved CWM Plan to all on-site supervisors, each subcontractor, Owner, and Architect. 

a.
Contractors, sub-contractors, and other entities responsible for implementing the CWM Plan must return a signed agreement stating that they will comply.
2. Instruction: Provide on-site instruction of appropriate separation, handling, recycling, salvage, reuse, and return methods to be used by all entities at the appropriate stages of the project.

3. Meetings: Include construction waste management on the agenda of all required regularly scheduled construction meetings.

B.
Facilities: Provide designated facilities for co-mingling or separation and storage of materials for recycling, salvage, reuse, return, and waste disposal, per approved CWM Plan for use by all contractors and installers.

1. Provide signage in English [Spanish, Vietnamese, etc.] and graphics to indicate recycling procedure.

2. Provide materials for barriers and enclosures that are non-hazardous, recyclable, or reusable to the maximum extent possible; reuse project construction waste materials if possible.

3. Provide adequate space, convenient to subcontractors, for pickup and delivery.

4. Keep recycling and waste bin areas neat and clean to avoid contamination of materials.

C.
Methods of waste disposal that are not acceptable include:

1.
Burning or incinerating on or off project site.
2. Enclosing in walls or other building cavities.

3.
Burying on project site, other than fill.
4.
Dumping or burying on other property, public or private, other than official landfill.

5.
Illegal dumping or burying.

D.
Recycling Procedures:

1.
Co-mingle or separate, store, protect, and handle at the site identified recyclable waste products in order to prevent contamination of materials and to maximize recyclability of identified materials. Arrange for timely pickups from the site or deliveries to recycling facility in order to prevent contamination of recyclable materials.

2.
Coordinate work of recycling, composting, and salvaging waste haulers with other trades.

3.
Revenues, savings, rebates, tax credits, and other incentives received for recycling waste materials shall accrue to Contractor.

E.
Salvage of Materials: Set aside, sort, and protect products to be salvaged for reuse off-site.

G.
Hazardous Waste Handling: Separate, store, and dispose of hazardous wastes separately and in accordance with local regulations. Do not handle, separate, store, salvage, or recycle hazardous materials with other materials.

H.
Carpet Reclamation Procedures: Remove approved carpet materials from the existing installation and prepare for pickup by carpet manufacturer.

1. Roll or palletize and secure for shipping with shrink wrap, banding or strapping.

2. Keep materials dry and free of moisture damage, mildew, or mold.

3. No materials containing asbestos accepted.

4. Prepare fiber or urethane carpet padding for reclamation. Attached cushion not accepted.

5. Storage containers: Clean and free of debris.

01 77 00   /   CLOSEOUT PROCEDURES

PART 1 – GENERAL


A.
Contractor must demonstrate that all NSP criteria have been met prior to closeout.

PART 2 – PRODUCTS 

PART 3 – EXECUTION 

A.
Submittals prior to final completion:

1.
Submit a Building Maintenance Manual that includes the following Operations and Maintenance documentation for all equipment installed including the following:
a. Pressure regarding valve(s)

b. Hot water delivery system(s)

c. Toilets

d. Faucets

e. Showerheads

f. Dishwashers

g. Clothes washers

h. Water softeners

i. Drinking water treatment systems

j. Distribution pumps for central hydronic heat, domestic water, and domestic hot water

k. HVAC operation and maintenance schedule
l. HVAC filter replacement
m. Thermostats

n. Heating equipment

o. Cooling equipment

p. Location water-system turnoffs

q. Lighting equipment

r. Paving materials and landscaping

s. Occupancy turnover plan 
2. Green Maintenance Guide: Provide a guide for home occupants that explains the intent, benefits, use and maintenance of Green building features, and encourages green lifestyle choices including the following:
a. Green cleaning products and schedule 

b. Non-toxic pest control solutions
c. Recycling procedures

d. Native, adapted, and xeriscaping landscaping techniques

e. Gardening

f. Nearby public transportation

g. Nearby community resources including access to fresh healthy foods
B. 
Building Maintenance Orientation: Provide a walkthrough and orientation to the home occupant and Building Manager.
01 81 13   /   GREEN DESIGN REQUIREMENTS

PART 1 – GENERAL

1.1  SUMMARY


A.
This project is designed to comply with the NSP program criteria.

B.
This project is designed to comply with Enterprise Green Communities.

C.
This project is designed to comply with LEED for Homes. 


OR

C.
This project is designed to comply with LEED for New Construction.

D.
The General Contractor is responsible for all requirements contained throughout these Specifications, including successful compliance with and passage of visual inspections and performance tests by verifying party.

1.2  SUBMITTALS

A.
Low-Emitting Materials: Provide product data as described in Division 01 Section “Indoor Air Quality Requirements.”

B.
Recycled Content Materials: Provide product data indicating percentages of post-industrial and post-consumer recycled content. Include statement of material cost for each recycled content material.

C.
Regional Materials: Provide product data indicating location of extraction, processing, and manufacture. Include statement of material cost for each regional material.

E.
FSC Certified Wood Products: Provide Chain of Custody certificates certifying that products specified to be made from certified wood comply with forest certification requirements. Include statement of material cost for each qualified material. 

F.
Salvaged Wood: Documentation indicating percentage of wood product that is salvaged and the location of origin.

G.
Engineered Wood Products: Documentation indicating no added urea-formaldehyde.

H.
Status Reports: Provide construction status reports and coordinate pre-drywall and final inspections with verifiers charged with inspecting and testing installed green building measures.

I.
Checklists: Completed and signed green building program checklists for [Enterprise Green Communities, LEED for Homes, LEED for New Construction].

1.3  CONTRACTOR NSP COORDINATOR

A.
Designate one team member with Sustainable Design experience as the General Contractor Coordinator for this project.

1. This Coordinator shall be present for all relevant General Contractor meetings.

B.
Provide status of NSP–related work on the agenda of all required regularly scheduled job-site meetings.

PART 2 – PRODUCTS


2.1  GENERAL

A.
Building materials with visible signs of water damage or mold shall not be installed. 

B.
Interior walls shall not be enclosed (e.g., with drywall) if either the framing members or insulation products have high moisture content.


2.2  SUSTAINABLE MATERIALS
A.
Recycled Content: 

1.
Minimum 25% post-consumer or 50% post-industrial recycled content (measured by weight or volume) for each of the following building materials:
a.
Framing: Wood, concrete, steel, aluminum.

b.
Siding or Masonry: Wood, metal, vinyl, masonry.

c.
Non-Structural Flooring: Linoleum, cork, bamboo, reclaimed wood, sealed concrete, carpet.

d.
Concrete: Cement, aggregate, urbanite.

e.
Roofing: Wood shingles, asphalt shingles, tile, metal.

f.
Insulation: Fiberglass batt, cellulose, rigid panel.

g.
Sheathing: Plywood, oriented strand board (OSB).

B.
Regional Materials: Provide building materials extracted, processed, and manufactured within 500 miles of project site.

C.
Certified, Salvaged and Engineered Wood Products

1.
Provide the following products as [FSC Certified wood, Salvaged material]:
a.
Framing
b.
Cladding

c.
Non-Structural Flooring

d.
Trim

f.
Doors

g.
Cabinets

h.
Decking and patio
2.
Engineered wood products shall have no added urea formaldehyde.

3.
Provide engineered wood products including the following:

a.
Finger-jointed studs

b.
Engineered wood beams and joists

c.
Open-web floor trusses

D.
Durable Materials: Provide materials that last longer than conventional counterparts such as stone, brick or concrete. 

E.
Resource Efficient Materials: Provide layouts and advanced building techniques that reduce the amount of homebuilding material required. 

F.
Heat Responsive Materials: Provide materials that retain solar heat in winter and remain cool in summer. 

F.
Pest Resistant Materials: Provide termite and rodent resistant materials on projects located in areas known to be infested.

PART 3 – EXECUTION 

3.1  SIGNAGE

A.
Recycling Storage and Collection Signage: Provide signage in English [Spanish, Vietnamese, etc.] and graphics to indicate recycling procedure.

B.
No Smoking Signage: Provide signage in English [Spanish, Vietnamese, etc.] and graphics to indicate locations where smoking is permitted or prohibited.


01 81 19   /   INDOOR AIR QUALITY REQUIREMENTS

PART 1 – GENERAL

1.1  SUMMARY

A.
Implement Indoor Air Quality (IAQ) Management procedures in an effort to improve indoor air quality during Owner’s occupancy.

B.
Provide low-emitting products as specified.

PART 2 – PRODUCTS

2.1
LOW-EMITTING MATERIALS
A.
Adhesives: Comply with VOC Content limits of South Coast Air Quality Management District (SCAQMD) Rule 1168 “Adhesive and Sealant Applications,” Bay Area Air Quality Management District (BAAQMD) Regulation 8 Rule 51, or more stringent levels, as follows (in grams/Liter):

1.
Indoor Carpet & Pad Adhesives: 50

2.
Outdoor Carpet Adhesives: 150

3.
Wood Flooring Adhesives: 100

4.
Rubber Floor Adhesives: 60

5.
Subfloor Adhesives: 50

6.
Ceramic Tile Adhesives: 65

7.
VCT and Asphalt Tile (& Linoleum) Adhesives: 50

8.
Dry Wall and Panel Adhesives: 50

9.
Cove Base Adhesives: 50

10.
Multipurpose Construction Adhesives: 70

11.
Structural Glazing Adhesives: 100

12.
Single-Ply Roof Membrane Adhesives: 250

13.
Non-Membrane Roof Installation/Repair: 300

14.
Perimeter Bonded Sheet Vinyl Flooring Installation: 660

15.
PVC Welding: 510

16.
CPVC Welding: 490

17.
ABS Welding: 325

18.
Plastic Cement Welding: 250

19.
Adhesive Primer for Plastic: 550

20.
Contact Adhesive: 80

21.
Special Purpose Contact Adhesive: 250

22.
Structural Wood Member Adhesive: 140

23.
Metal to Metal Substrate: 30

24.
Plastic Foam Substrate: 50

25.
Porous Substrate Except Wood: 50

26.
Wood Substrate: 30

27.
Fiberglass Substrate: 80

28.
All Other Welding and Installation Adhesives: 250

B.
Paints and coatings applied within building waterproofing envelope: Comply with VOC Content limits of Green Seal Standard GS-11 “Paints,” First Edition; Standard GC-03 “Anti-Corrosive Paints,” and MPI GPS-2-08, as follows:
1.
Flat: 50

2.
Non-flat: 50

3.
Anti-Corrosive and Anti-Rust: 250

4.
Floor Coatings: 100

5.
Grout Sealer: 200

6.
Clear Wood Finishes, Varnish: 350

7.
Clear Wood Finishes, Lacquer: 550

8.
Shellac, Clear: 730

9.
Shellac, Pigmented: 550

10.
Waterproofing Sealer: 250

11.
Sanding Sealer: 275

12.
Sealers, Other: 200

13.
Stains: 250

C.
Carpet: Comply with testing and product requirements of the Carpet & Rug Institute Green Label Plus program.

D.
Carpet Cushion: Comply with testing and product requirements of the Carpet & Rug Institute Green Label program.

E.
Hard Surface Flooring (vinyl, linoleum, hardwood, cork, bamboo): Comply with testing and product requirements of the Resilient Floor Covering Institute’s FloorScore Program.

1.
Other Acceptable Materials: Reclaimed wood (No lead-based paint) and ceramic tile (No asbestos)

F.
Permanently installed composite wood products: Comply with one of the following:
1.
CARB 93120 certification

2.
Products not in compliance with CARB 93120: Seal all exposed edges and sides with low-VOC sealants that comply with  Section 2.1  Low-Emitting Materials.

G.
Laminating adhesives used in composite wood and agrifiber product assemblies, shop-applied and applied on- site, shall contain no added urea-formaldehyde.

H.
Aerosol adhesives applied within building waterproofing envelope shall comply with the VOC Content limits, as expressed in percentage of VOCs by weight, of Green Seal (GS) Standard GS-36 “Commercial Adhesives,” October 19, 2000, as follows:

1.
General Purpose Mist Spray: 65% VOCs by weight

2.
General Purpose Web Spray: 55% VOCs by weight

3.
Special Purpose Aerosol Adhesives (all types): 70% VOCs by weight

I.
Sealants applied within building waterproofing envelope shall comply with VOC Content limits, as expressed in grams per liter, less water and exempt compounds, of SCAQMD Rule 1168 “Adhesive and Sealant Applications,” amended January 7, 2005, as follows:

1.
Architectural Sealants: 250

2.
Non-Membrane Roof: 300

3.
Single-Ply Roof Membrane: 450

4.
Other: 420

J.
Sealant primers applied within building waterproofing envelope shall comply with VOC Content limits, as expressed in grams per liter, less water and exempt compounds, of SCAQMD Rule 1168 “Adhesive and Sealant Applications,” amended January 7, 2005, as follows:

1.
Architectural, Nonporous: 250

2.
Architectural, Porous: 775

3.
Other: 750

PART 3 – EXECUTION

3.1  HVAC PROTECTION
A.
Do not use permanently installed heating, cooling, or ventilation systems during construction. Use temporary space conditioning if needed.
OR
A.
If permanent HVAC is used during construction, filtration media shall be used at each return air grill. All HVAC systems, equipment, and pathways shall be dust and particulate free at time of substantial completion of that phase of construction, in accordance with SMACNA “IAQ Guidelines for Occupied Buildings Under Construction.”
B.
HVAC system shall be kept clean and free of dust, debris, moisture, and gaseous and microbial contamination during storage, handling, installation, and punch-out. Inspect all air inlets, air outlets, grilles, diffusers, plenums, and ducts upon completion of work.

1.
Cover and protect (taped plastic or similar method) all exposed air inlet and outlet openings, grilles, ducts, and plenums to prevent water, moisture, dust, and other contaminant intrusion.

2.
Apply protection immediately after installation of equipment and ducting.

3.
Ducting runs that require more than a single day to install shall be protected at end of each day’s work.

4.
Leaks in return ducts and air handlers shall be checked and repaired. Do not use mechanical rooms for construction storage.

5.
Inspect filtration monthly and replace as needed with new media throughout the HVAC system. Filtration media shall be minimum MERV 8.

6.
After final phase of construction, install new filtration media throughout the HVAC system. Filtration media shall be minimum MERV 8.

7.
Cleaning of ductwork is not part of this contract; however, Contractor shall bear cost of cleaning required by Owner due to failure of Contractor to protect ducts and equipment from construction pollutants as specified.

3.2  SOURCE CONTROL

A.
Comply with Product specifications in Part 2.

B.
Provide direct exhaust to the exterior during installation of strong emitting materials, including touch-up activities. Keep exhaust away from intakes and occupied spaces.

C.
Protect “absorptive” or dry sink materials from exposure to dust, debris, and moisture contamination during product delivery, storage, and handling from construction/demolition and punch-out activities.
D.
Prohibit smoking and use of fossil-fueled temporary heating units inside the building and near building entrances, windows, and intakes, and within 25 feet of building perimeter.


3.3  PATHWAY INTERRUPTION

A.
Provide negative pressurization of spaces under construction and/or demolition and positive pressurization of occupied or finished spaces while construction work proceeds in adjacent areas. Do not exhaust air where it can be drawn back into occupied spaces, and place a continuous plastic barrier to create a seal between construction areas and occupied spaces.
B.
Relocate pollutant sources from critical air flow pathways and place plastic barriers to contain construction areas.

C.
Temporarily seal building, including air intakes and exhaust vents, and any other building openings, when dust- generating or strong-emitting construction products or procedures are used on the exterior of the building.

3.4  HOUSEKEEPING

A.
Broom-clean and vacuum floors to keep dust from accumulating during construction and/or demolition. Remove debris from building on a daily basis and suppress dust during construction and/or demolition activities with wetting agents or sweeping compounds.

B.
Prior to use of forced air systems, clean up and remove dust and debris generated by construction activities.

1.
Inspect duct intakes, return air grilles, and terminal units for dust. Clean plenum spaces, including top sides of lay-in ceilings, outside of ducts, tops of pipes and conduit, and return plenums of air handling units.

2.
Clean tops of doors and frames.

3.
Clean mechanical and electrical rooms, including tops of pipes, ducts, conduit, equipment, and supports.

4.
Insert new intake filters last, after cleaning is complete.

C.
Ensure that food and food packaging is not left on the job site.

D.
Use low-toxic pest control chemicals such as boron, if needed, unless otherwise directed.

E.
Final cleaning shall be detailed and shall use a HEPA-filter vacuum throughout.

F.
Remove spills or excess application of solvent-containing products as soon as possible. Use GreenSeal or low-emitting cleaning agents.

G.
Keep work areas as dry as possible. Replace any absorptive (dry sink) material that is exposed to moisture.

3.5  SCHEDULING

A.
Coordinate construction activities to minimize or eliminate disruption of operations in occupied portions of building.

B.
Schedule for storage, installation, and protection of all components of air distribution systems.

C.
Protect absorptive materials from airborne pollutants such as dust, debris, moisture, and gaseous and microbial contamination. 

D.
Sequence installation of absorptive materials after odor-emitting activities have occurred and have been mitigated by ventilation

E.
Do not store absorptive materials on-site if protection measures as described above cannot be ensured.

F.
Avoid building occupancy while construction-related pollutants are present.

G.
Ensure proper and complete curing of concrete before covering.

3.6  BUILDING FLUSH-OUT

A.
After construction ends and prior to occupancy with all interior finishes installed, conduct a building flushout with all fans running and all windows open for a total of 48 hours. Flushout does not need to be performed during consecutive hours. An internal temperature of at least 60 degrees and relative humidity below 60% must be maintained. 
1. Do not start flush-out in any area until:

a.
All construction is complete.

b.
HVAC systems have been tested, adjusted, and balanced for proper operation.

c.
Inspection of inside of return air ducts and terminal units confirms that cleaning is not necessary.

d.
New HVAC filtration media have been installed.
Division 02: Existing Conditions
02 24 00   /   ENVIRONMENTAL ASSESSMENT

PART 1 – GENERAL


A.
Environmental Remediation: Comply with mitigation steps as required in [Phase I Environmental Site Assessment, Tier II Environmental Review Assessment per HUD funding requirements, Environmental Site Assessment – HUD Part 50 or Part 58, Environmental Site Assessment – USDA 1940-G or 1794].

PART 2 – PRODUCTS 

PART 3 – EXECUTION

A.
Provide mitigation steps as determined by environmental site assessment.

02 26 00   /   HAZARDOUS MATERIAL ASSESSMENT

PART 1 – GENERAL

A.
Lead-Safe Work Practices: For properties built before 1978, comply with EPA’s Renovation, Repair, and Painting Regulation (RRP) (40 CFR 745) and HUD requirements at 24 CFR 35.

B.
Training and Certification for in-house maintenance staff and construction team: Comply with EPA RRP requirements.

PART 2 – PRODUCTS

PART 3 – EXECUTION

Division 03: Concrete

03 30 00   /   CONCRETE

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”
B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION


A.
Vapor Barrier

1.
[Low-rise] Install a capillary break in direct contact with concrete slab according to one of the following:

a.
6 mil (or thicker) polyethylene sheeting, overlapped [6, 8, 10, 12] inches at the seams, OR

b.
Install layer of 1” extruded polystyrene insulation with taped joints.

2.
[Low-rise] Install a capillary break at all crawlspace floors using ≥ 6 mil polyethylene sheeting, lapped 6-12 in., and installed using one of the following three options:

a.
Placed beneath a concrete slab; OR,

b.
Lapped up each wall or pier at least 12 inches up on piers and foundation walls and fastened with furring strips or equivalent; OR,

c.
Secured in the ground at the perimeter using stakes. 

3.
Line “high-traffic” areas of the crawl space with foam board to avoid disturbing polyethylene.

B.
Moisture Barrier

1.
Finish exterior surface of below-grade walls with damp-proofing coating.

Division 04: Masonry

04 00 00   /   MASONRY

PART 1 – GENERAL

A.
Repair existing masonry as needed. Seal all external cracks, joints, penetrations, edges and entry points with caulking. If caulking cannot be repaired or sealed, install corrosion-proof mesh screens. 
PART 2 – PRODUCTS

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION 

A.
Protection of Masonry: During construction, cover tops of walls, projections, and sills exposed to weather with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.

1.
Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely in place.

2.
Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe and hold cover in place.

Division 05: Metals

05 10 00   /   STRUCTURAL METAL FRAMING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION

Division 06: Wood, Plastics, & Composites
06 10 00   /   ROUGH CARPENTRY

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION 

06 16 00   /   SHEATHING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION 

06 40 00   /   FINISH AND ARCHITECTURAL WOODWORK 

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION

Division 07: Thermal & Moisture Protection
PART 1 – GENERAL


A.
Install systems to manage the flow of rainwater (e.g. cladding, air gap and weather resistant barrier), heat (insulation) and air (air barriers) through the exterior enclosure. Systems shall be continuous across all cladding, fenestration, and penetrations. Installers must demonstrate qualifications to achieve high performance building envelope.

B.
[Low-rise] Follow ENERGY STAR Certified Homes Thermal Enclosure Rater Checklist Version 3.0 for all elements included in the scope of rehab work. 

OR

B.
[High-rise] Follow ENERGY STAR Multifamily High Rise Testing and Verification Worksheets version 1.3 for all elements included in the scope of rehab work. 

PART 2 – PRODUCTS

A. Adhesives and sealants:

1. Use adhesives, sealants and membranes that are compatible with all contact surfaces, per manufacturer’s recommendations.

2. Provide products in compliance with Division 01 “Indoor Air Quality Requirements” for applications indoors of the thermal envelope only. Requirements do not apply to adhesives and sealants applied to the building’s exterior. 

07 11 00   /   WATER BARRIER SYSTEMS 

PART 1 – GENERAL

A.
Applications: Water Management:

1.
Walls, Exterior Windows, and Doors

a.
Provide weather-resistive barrier/housewrap.

b.
Provide pathway for liquid water to exit exterior wall assembly. 

c.
Provide pan flashing, side flashing, and head flashing.

d.
Provide flashings at roof/wall intersections and at penetrations through the wall. Coordinate trades to integrate drainage plane, keeping water from entering wall assembly.

2.
Roof Systems

a.
Provide drip edge on roof perimeter.

b.
Provide flashing where sloped roofs meet gable wall end. 

c.
Provide kick-out flashings at all wall eaves.

d.
Provide 2-inch clearance between wall cladding and roofing materials. 

e.
Provide in valleys.

OR

A.
[Moderate Rehab] Water Drainage System: When replacing impacted assemblies, provide waterproofing that prevents water passage for the following areas:

1.
Walls, Exterior Windows, and Doors

2.
Roof Systems

B.
Coordinate with Division 07, Section 07 21 00 Thermal Insulation and Section 07 27 00 Air Barrier Systems.

PART 2 – PRODUCTS

A. Adhesion: Sealants, tapes, and membranes must be compatible with all contact materials per the manufacturer’s recommendations.


PART 3 – EXECUTION

A.
Installation: Water Management:

1.
Water-Managed Wall Assembly

a.
Install pan flashing, with side flashing with extending over pan flashing and head flashing extending over side flashing on windows and exterior door openings. 

b.
Install flashings at roof and wall intersections.

c.
Install flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for stucco cladding systems, or equivalent drainage system.

d.
Install fully sealed continuous drainage plane behind exterior cladding that laps over flashing at bottom of exterior walls. Install additional bond-break drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies. 

2.
Water-Managed Roof Assembly

a.
Install step and kick-out flashing at all roof-wall intersections, extending ≥ 4” on wall surface above roof deck and integrated with drainage plane above.

b.
Intersecting wall siding shall terminate 1 in. above the roof or higher, per manufacturer's recommendations. Continuous flashing shall be installed in place of step flashing for metal and rubber membrane roofs.

c.
For buildings that don’t have a slab-on-grade foundation and do have expansive or collapsible soils, empty gutters & downspouts to lateral piping that deposits water on sloping final grade ≥ 5 ft. from foundation or to underground catchment system ≥ 10 ft. from foundation.

d.
Install self-sealing bituminous membrane or equivalent at all valleys & roof deck penetrations.

e.
In 2009 IECC Climate Zones 5 and higher (see Appendix for Climate Zone map), install 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.

07 21 00   /   THERMAL INSULATION

PART 1 – GENERAL


A.  [Low-rise] Follow ENERGY STAR Certified Homes Thermal Enclosure Rater Checklist Version 3.0 for all elements included in the scope of rehab work. 

OR

A. [High-rise] Follow ENERGY STAR Multifamily High Rise Testing and Verification Worksheets version 1.3 for all elements included in the scope of rehab work. 

B.
[Low-Rise] Ceiling, wall, floor, and slab insulation levels meet or exceed 2009 IECC levels

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.

2. Insulation beneath attic platforms (e.g., HVAC platforms, walkways) ≥ R-21 in CZ 1-5; ≥ R-30 in CZ 6-8.

3. Reduced thermal bridging at above-grade walls separating conditioned from unconditioned space (rim / band joists exempted) using [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- see Appendix for Climate Zone map), OR Structural Insulated Panels (SIPs) , OR Insulated Concrete Forms (ICFs), OR Double-wall framing, OR Advanced framing].

4. 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. 

OR

B.
[High-Rise] Envelope components must comply with ASHRAE Standard 90.1-2007 Section 5.4. 

1.
For steel-framed and metal buildings, continuous exterior insulation is required on above grade walls. For masonry buildings with metal framing, continuous interior or exterior insulation is required on above grade walls.

2.
Floor Perimeter/ Plank Edges: An area weighted average of the U-factors of the wall and floor perimeter assemblies is acceptable. When calculating the U-factor of the floor perimeter, the full  R-value for any exterior insulation can only be used for portions of the assembly where shelf angles or other continuous metal fastened to the wall are not used. For portions of this assembly where shelf angles or other continuous metal fastened to the wall are used, an overall U-value shall be calculated based on an area weighted ratio.

3.
Sprinkler systems shall not interfere with the performance of thermal and air barriers.

4.
For built-up insulation on flat roofs, minimum and average R-value for roof surfaces must be specified.  Specifications must require contractor to submit roof insulation software calculator results (e.g. ‘Taper Plus” or equivalent) which will be used to verify effective R-value.

5.
If specified, rim joists between ceiling/floor levels must be insulated around the entire perimeter, and necessity of shelf angles should be evaluated by structural engineer.

C.
Attic Access Panels/Drop-down Stairs and Whole-House Fan Covers: Insulate with minimum R-10 insulated cover gasketed to framing assembly.

D.
If installing sleeves for through-wall AC units, insulated covers (R-7 or higher) must be provided by the building for use during heating season and when AC units are not installed.

E.
Light Tubes: Insulate with a minimum of R-8 duct insulation.

F.
Coordinate with Division 07, Section 07 11 00 Water Barrier Systems and Section 07 27 00 Air Barrier Systems. 

PART 2 – PRODUCTS 

A. Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”
PART 3 – EXECUTION

A. Air seal in accordance with Section 07 27 00 prior to installing insulation.

B.
All roof, wall, floor and foundation insulation shall achieve RESNET-defined Grade I installation or, alternatively, Grade II for surfaces with insulated sheathing or continuous insulation (≥R-3 in CZ1-4 and ≥R-5 in CZ 5-8).

1. Interior and cavity insulation must be protected from air intrusion, moisture intrusion, and free of voids, gaps, and compression.  

2. Cavity insulation must be in contact with the interior wall surface (i.e. drywall) and completely fill the interior wall cavity. 

3. Batt insulation must be installed properly using splices to surround wires, electrical outlet/switch/junction boxes, pipes, and other obstructions within the insulated cavity. 

4. Insulation that is intended to be continuous (interior or exterior) must be installed without breaks and at full thickness at all locations. 

5. Vapor impermeable air barriers for general coverage should only be specified on the warm side of insulation (i.e. interior side of insulation in predominately heating dominated climates). Vapor permeable air barriers should be specified in other cases.

B. Install a wind baffle that extends to the full height of the insulation at interior edge of attic eave in all climate zones. 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

07 27 00   /   AIR BARRIER SYSTEMS

PART 1 – GENERAL

A.
Exterior Enclosure Air barrier: Ensure a continuous, unbroken air barrier separates the conditioned space of the building from the exterior as well as unconditioned spaces within the building, mechanical rooms vented with conditioned air, mechanical chases opening to unconditioned spaces, elevator shafts and garages or other vehicle/equipment storage facilities. Multiple materials may be used to achieve continuity through various conditions of the enclosure (e.g., transitions between dissimilar materials and penetrations). All air barrier materials must be compatible with other air barrier elements to which they connect.

1. When feasible all air barriers membranes and accessories (transition membranes, flashing membranes, mastics, sealants, primers and tapes) will be from the same manufacturer. When products from a variety of manufacturers are used, a letter must be obtained from at least one manufacturer of the products in contact stating the materials proposed for use are permanently chemically compatible and adhesively compatible with adjacent materials proposed for use. 

2. Gaps and joints must be primed and sealed with transition membrane, tape or sealant that is rated to withstand the thermal and structural deflection calculated fort the joint in question. For joints that are anticipated to have more than ½” deflection special details are needed to allow flexibility.

3. Air barrier must be detailed at all penetrations and transitions including structural components, connections between dissimilar materials, and window rough openings. Flashing materials and sealants must be used at window openings, through-wall duct penetrations, the transition between the wall and roof barrier, and the transition between the wall and foundation barrier.

B. Compartmentalization Air barrier: Ensure a continuous, unbroken air barrier on all sides of individual dwelling units, limiting the movement of smoke, sounds, smells, and  drafts from unit to unit or from common areas to units. Achieve continuity of internal air barrier by addressing transitions between walls and ceilings/floors as well as around fixtures, electrical boxes, plumbing penetrations, chases, shafts, and other interruptions.

C. Coordinate with Division 07, Section 07 11 00 Water Barrier Systems and Section 07 21 00 Thermal Barrier Systems. 

PART 2 – PRODUCTS
A. Provide products in compliance with Division 01 “Indoor Air Quality Requirements” for applications indoors of the thermal envelope only. Requirements do not apply to adhesives and sealants applied to the building’s exterior. 

PART 3 – EXECUTION

3.1 SUMMARY
A.
[Low-Rise] Apartments shall be sealed to achieve a maximum air leakage rate of  .30 CFM50/sfbe (square feet of building envelope).
OR

A.
[High-Rise] Apartments shall be sealed to achieve maximum air leakage rate of 0.30 CFM50 per square feet of enclosure.

3.2 INSTALLATION

A.
External Air Barrier: Air barrier must be continuous around building, including all components that act together as the exterior air barrier (sheet or liquid membrane with compatible tapes, caulks, flashing). Install air barrier in full alignment with the building’s thermal insulation.

1. Walls: 

a. Install continuous air barriers such as gypsum board, plastic sheeting, rigid foam insulation, cement board, or similar at all exterior walls and in the following locations:

1) Walls behind showers and tubs

2) Walls behind fireplaces

3) Attic knee walls

4) Skylight shaft walls

5) Walls at the intersection of porch roofs and conditioned space

6) Staircase walls

7) Double walls

8) Garage rim / band joist adjoining conditioned space

b. Seal exterior wall corners with joint sealant [and/or foam].
c. Seal vertical walls at all penetrations with joint sealant [and/or foam].

d. Staircase walls: Where staircases are located on an exterior wall, extend structural sheathing above and below stringers to allow for taping with joint compound. Fully align air barrier with insulation and seal any gaps with joint sealant [and/or foam].

e. Seal intersection of exterior walls and demising common walls using expanded foam [and/or fire-rated blocking, caulk].

f. Seal bottom plates on exterior walls with a foam gasket and caulk [and/or foam]. 

g. Seal at top of walls adjoining unconditioned spaces with continuous top plates or sealed blocking using caulk, foam, or equivalent material.

1) 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.

2) Lap and foam or caulk exterior rigid insulation over the seams of the exterior wall sheathing. 

2. Ceilings and Floors: 
a. Install continuous air barriers at interior or exterior surface of ceilings in Climate Zones 1-3; at interior surface of ceilings in Climate Zones 4-8 (see Appendix for Climate Zone map).
b. Install continuous top and bottom plates, and sheathing to create a six-sided air barrier on all attic knee walls and seal with foam [and/or caulk] OR seal gypsum board to concrete ceiling/floor plank connection

c. Install blocking at exposed edges of insulation at joists and rafters

d. Dropped ceiling / soffit below unconditioned attic

e. Air seal and insulate exterior sheathing on bottom of cantilevered floor.

f. 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.

g. Install air barrier at interior or exterior surface of ceilings in Climate Zones 1-3; at interior surface of ceilings in Climate Zones 4-8 (see Appendix for Climate Zone map).

h. Install air barrier at interior surface of floors in all climate zones, including supports to ensure permanent contact and blocking at exposed edge, including floor above garage and cantilevered floor.

3.
Penetrations: Fully seal penetrations to unconditioned space with solid blocking or flashing as needed and seal gaps with caulk or foam to drywall or equivalent air barriers at the following locations:

a. Duct / flue shafts and ducts

b. Plumbing / piping

c. Electrical wiring

d. Bathroom and kitchen exhaust fans

e. At interior surface of floors in all climate zones, Light tubes adjacent to unconditioned space to include lens separating unconditioned and conditioned space and are fully gasketed

f. At lighting when below unconditioned attic: Install insulation contact, airtight rated (ICAT) and seal to drywall with gasket [and/or caulk, foam]

g. Door and window frames shall be sealed with low expansion foam.

h. Install weatherstripping hard-fastened to all doors or frames connecting to unconditioned spaces.

i. Install weatherstripping to existing windows to address leakage.

4.
Roof:

a. Install 4-inch to 6-inch “peel and seal” self-adhering waterproofing strips over joints in roof decking before installing the roof underlayment and cover.

b. Seal the roof curb at ductwork penetrations.

5.
Garage Isolation Air Barrier:

a. Install continuous air barrier between the conditioned living space and any garage space and seal with foam [and/or caulk].

b. Seal between all walls separating conditioned and garage spaces with foam [and/or caulk].

c. All pipe and conduit penetrations shall be sealed with material compatible with the adjacent materials and resilient to temperature fluctuations and providing fire-resistive characteristics if required by authorities having jurisdictions. 

d. Floor trusses: Seal and block floor trusses and joists between conditioned space and garage with foam [and/or caulk]. 

e. Install continuous air barrier between the conditioned space and any garage space.
f. All pipe and conduit penetrations shall be sealed with material compatible with the adjacent materials and resilient to temperature fluctuations and providing fire-resistive characteristics if required by authorities having jurisdictions. 

g. Floor trusses: Seal and block floor trusses and joists between conditioned space and garage.

B.
Internal Air Barriers: Provide continuous air barriers around each dwelling unit to compartmentalize from adjoining spaces/units.

1. Walls:

a. Seal vertical walls at all penetrations with joint sealant [and/or foam].

b. Weatherstrip doors to common spaces with joint sealant [and/or foam].

c. Staircase walls: Where staircases are located on an exterior wall, extend structural sheathing above and below stringers to allow for taping with joint compound. Fully align air barrier with insulation and seal any gaps with joint sealant [and/or foam].

d. Seal between drywall and framed common walls using expanded foam [and/or fire-rated blocking, caulk]. 

e. Seal bottom plates on exterior walls with a foam gasket and caulk [and/or foam]. 

f. At top of walls adjoining unconditioned spaces, continuous top plates or sealed blocking using caulk, foam, or equivalent material. 

g. 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.

h.  Seal the gap between the drywall shaft wall (i.e. common wall) and the structural framing between units fully sealed at all exterior boundaries

2. Ceilings and Floors:

a. Provide complete seal at joists supporting conditioned space with joint sealant [and/or foam]. 

b. Truss framing: Install blocking at the top and bottom of each framing bay.

c. Seal attic hatches with joint sealant [and/or foam].

d. Provide sealing around skylight shaft with joint sealant [and/or foam].

e. Seal dropped ceiling soffit at the top and sides bordering exterior ceiling and wall assemblies with foam [and/or blocking, caulk].

3. Bathtub and Shower Enclosures:
a. Use mold-resistant [plywood, oriented strand board (OSB), sheathing boards, moisture- resistant gypsum] behind bathtub or shower enclosures, and extend the mold-resistant material the full length and width of the wall(s) on which the bathtub or shower enclosure abuts. Seal at all joints.

b. Provide a complete air barrier aligned with the insulation at walls behind bathtubs and showers prior to their installation.
4. Mechanical Work:
a. Seal holes from penetrations at ductwork/plumbing /piping/electrical wiring with joint sealant [and/or foam] and provide flashing.

b. Seal flue openings with flashing and fire-rated joint sealant [and/or foam]. 

c. Seal tops and bottom of duct/flue shafts.
d. Seal holes from penetrations at bathroom and kitchen exhaust fans.
e. Seal ductwork penetrations at the roof curb to prevent air leakage through the duct system and/or the building envelope.

 5.   Fireplace Enclosures:
a. Seal fireplace flue and wall penetrations with fire-rated caulking along with flashing or UL-rated collars.


3.3 VERIFICATION

A.
A qualified [accredited professional, HERS Rater, third party] shall visually inspect and record the components of Division 07 for compliance with ENERGY STAR criteria. 
B.
Prior to the start of construction, an inspection and verification plan shall be developed by the responsible third party, including any proposed sampling procedures.

C.
A sample unit inspection will be used to identify problems with the exterior enclosure air sealing approach and apartment compartmentalization before building-wide construction and air sealing of apartments is completed. The inspection may be spread over more than a single visit to accommodate schedules but all air sealing details must be inspected.  The sample units shall be used for Preliminary Fan Pressure Testing.

D.
[Moderate Rehab] A qualified third party such as a HERS Rater shall test air barrier assemblies for evidence of air leakage according to one or more of the following:

1. ASTM E1186, smoke pencil with pressurization or depressurization.

2)
ASTM E1186, chamber pressurization or depressurization with smoke tracers.

3)
ASTM E1186, chamber depressurization using detection liquids. 

OR

D.
[Low-rise] A qualified HERS Rater shall perform blower door testing in accordance with ENERGY STAR Version 3.0 requirements and record results.

OR

D.
[High-rise] A qualified third party shall perform ASTM E779-03 – Standard Test Method for Determining Air Leakage Rate by Fan Pressurization and record results.

07 46 00   /   SIDING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION

A.
Water Drainage: Coordinate with installation requirements in Division 07, Section 07 00 00 Thermal and Moisture Protection and Section 07 11 00 Water Barrier Systems

07 50 00   /   ROOFING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Surface Emissivity: Provide roofing with at least 0.8 emissivity when tested in accordance with ASTM 408 to mitigate heat gain.

PART 3 – EXECUTION

A.
Water Drainage: Coordinate with installation requirements in Division 07, Section 07 00 00 Thermal and Moisture Protection and  Section 07 11 00 Water Barrier Systems

07 55 63   /   VEGETATED ROOF

PART 1 – GENERAL

A.
Comply with general requirements in Division 07, Section 07 00 00 Thermal and Moisture Protection and Section 07 11 00 Water Barrier Systems.

PART 2 – PRODUCTS 

A.
Comply with general requirements in Division 32, Section 32 90 00 Planting.

PART 3 – EXECUTION

A.
Electric Field Vector Mapping (EFVM) Testing, recommended for determining leaks in all types of flat roofs:

1.
After membrane installation, provide low-voltage method that creates an electrical potential difference between a non-conductive membrane surface and a conductive structural deck or substrate, which is earthed or grounded.

2.
Apply water on the membrane surface and use water as a conductive medium to create an electric field. A breach in the membrane creates a vector (ground fault connection), which can then be measured.

3.
Provide CAD drawings, picture documentation and a written report detailing the location and nature of all breaches and defects found.

4.
Provide a second test one year after the entire system has been installed.

5.
Acceptable testing: Equivalent to EFVM by International Leak Detection.

Division 08: Doors & Windows

08 10 00   /   DOORS AND FRAMES

PART 1 – GENERAL

A.
Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems

PART 2 – PRODUCTS 


A.
[Low-Rise] New doors shall meet or exceed 2009 IECC requirements
B.
[Low-Rise] Weather stripping: 
1. Rigid fasteners shall be used to install weather stripping.

2. Replaceable foam gaskets should be of a high quality for durability and reduced maintenance.

OR

A.
[High-Rise] New doors must comply with ASHRAE Standard 90.1-2007 Sections 5.4 and 5.5.
B. [High-rise] Weather stripping:

1. Rigid fasteners shall be used to install weather stripping.

2. Replaceable foam gaskets should be of a high quality for durability and reduced maintenance.

PART 3 – EXECUTION

A.
New and existing doors and access panels adjacent to unconditioned space (e.g., attics, garages, basements) or ambient conditions shall be weather stripped, gasketed, or made substantially air-tight.
B.
Weather stripping shall not interfere with door closing properly.

C.
[High-rise] Weather stripping shall be applied on all cellar/mechanical doors, doors between corridors and stairwells, vestibule doors, and doors between apartments and corridors. 
D.
Garage Isolation: Provide [automatic closers, spring hinges] on all doors between living spaces and garages.
08 50 00   /   WINDOWS

PART 1 – GENERAL

A.
Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems

B.
Contractor shall provide a sample mock-up installation by the primary installer prior to installing windows throughout the building.

PART 2 – PRODUCTS 

A.
[Low-Rise] New windows shall meet or exceed 2009 IECC requirements, as certified by an independent third party.

OR

A.
[High-Rise] New windows must comply with ASHRAE Standard 90.1-2007 Sections 5.4 and 5.5, as certified by an independent third party.
PART 3 – EXECUTION

A.
New windows shall be installed properly to ensure weather tightness and air tightness performance within manufacturer’s specifications in addition to proper operation. All joints between window frame and rough opening must be sealed with ONE continuous bead (i.e. ¼”) of one-component (low expansion) polyurethane foam with minimum 25-year sealant and compatible with all surfaces. Liquid air barrier shall wrap in at rough openings to be flush with inside edge of window  frame.
B.
Installer shall verify that:

1. rough openings are properly constructed including structural soundness of sill, header, and jambs; opening shall be square, level, and plumb;

2. building materials are protected from moisture damage prior to window installation.

3. construction deficiencies are reported to the developer or GC and corrected prior to installation of windows.

C. Existing windows shall be air sealed by the following measures:
1. Adjusting latches, weights, and tracks for optimal fit.

2. Caulking window trim to wall surfaces to control air leakage.

3. Applying caps to pulley holes to minimize leakage.

4. Applying mechanically fastened weather stripping as appropriate.

08 60 00   /   SKYLIGHTS

PART 1 – GENERAL

A.
Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems

PART 2 – PRODUCTS 

A.
[Low-Rise] New skylights shall meet or exceed 2009 IECC requirements, as certified by an independent third party.

OR

A.
[High-Rise] New skylights must comply with ASHRAE Standard 90.1-2007 Sections 5.4 and 5.5, as certified by an independent third party.

PART 3 – EXECUTION

A.
Skylights shall be installed properly to ensure weather tightness and air tightness performance within manufacturer’s specifications in addition to proper operation. All joints between window frame and rough opening must be sealed with ONE continuous bead (i.e. ¼”) of one-component (low expansion) polyurethane foam with minimum 25-year sealant compatible with all surfaces. 

B.
Existing skylights shall be air sealed by the following measures:

1. Adjusting latches, weights, and tracks for optimal fit.

2. Caulking window trim to wall surfaces to control air leakage.

Applying mechanically fastened weather stripping as appropriate.

Division 09: Finishes

09 22 16   /   NON-STRUCTURAL METAL FRAMING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Recycled Content: Provide recycled content documentation indicating percentages by weight or volume of post-industrial and post-consumer recycled content.

B.
Regional Materials: Provide documentation indicating location of extraction, processes, and manufacturer of primary raw materials.

PART 3 – EXECUTION


09 29 00   /   GYPSUM BOARD

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION

A.
Mold Prevention: 

1.
Cement board or equivalent moisture-resistant backing material shall be 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 in shower areas.
2.
Provide non–paper-faced gypsum board materials in mold susceptible areas such as the following:

a.
Bathrooms

b.
Mechanical Shafts

c.
Elevator Shafts

09 30 00   /   TILING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION 

A.
Mold Prevention:

1.
Grout Sealant: Provide epoxy grout on tiled kitchen, bathroom, or any other tiled surfaces exposed to water.
2.
Apply water-resistant grout sealer

09 60 00   /   FLOORING

PART 1 – GENERAL


A.
[Low-Rise] Wall-to-wall carpet shall not installed within 2.5 ft. of toilets, tubs, and showers. Existing carpet in these areas shall be removed and water resistant flooring to be installed or repaired as needed
B.
Wall-to-wall carpet is not installed in basements, entryways, laundry rooms, bathrooms or kitchens.

C.
Install non-water-sensitive floor coverings in rooms with storage water heaters.

D.
Concrete Floors: Seal and stain with low-VOC products rather than providing any floor treatments.
PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION

09 68 00   /   CARPET

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

C.
Carpet and Carpet Pad Emissions: New carpet and carpet pad shall meet the Carpet and Rug Institute’s Green Label Plus certification for low emissions.

PART 3 –EXECUTION 

09 72 00   /   WALL COVERINGS

PART 1 – GENERAL

A.
[Low-Rise] Do not install Class 1 vapor retarders on the interior side of air permeable insulation in above-grade walls, except at shower and tub walls.

B.
Avoid installing materials capable of absorbing moisture in wet areas. 

C.
Interior below-grade walls: Do not use materials that trap moisture in the walls, including the following:

1.
Polyethylene Sheeting.

2.
Vinyl Wallpaper.

3.
Foil-Faced Insulation.

D.
Avoid epoxy-based paints, even those that comply with VOC standards, as these contain the chemical Bisphenol A.
PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 –EXECUTION 
09 91 23   /   INTERIOR PAINTING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.”

B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

PART 3 – EXECUTION 

Division 11: Equipment


11 31 00   /   RESIDENTIAL APPLIANCES

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
When provided in apartments and/or common areas, the following residential appliances shall be ENERGY STAR certified:
i. Refrigerators

ii. Dishwashers

iii. Clothes washers

iv. Ceiling fans

v. Vending machines

PART 3 – EXECUTION

A. Clothes Dryer: Exhaust directly to the outdoors using rigid-type duct work.

B. Clothes Washer: When located in or over living space, clothes washers shall be equipped with either a readily accessible single-throw shutoff valve, or a plumbed drain pan.


Division 12: Furnishings

12 35 30   /   KITCHEN CABINETS

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Adhesives and Sealants: Provide products in compliance with Division 01 “Indoor Air Quality Requirements.” 
B.
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

C.
Engineered wood products shall contain no added urea formaldehyde.

PART 3 – EXECUTION 

12 48 13   /   ENTRANCE FLOOR MATS AND FRAMES

PART 1 – GENERAL

A.
Provide walkoff mats at primary exterior entrances to control indoor contaminants.

PART 2 – PRODUCTS 

PART 3 – EXECUTION 

Division 22: Plumbing

22 10 00   /   PLUMBING PIPING
PART 1 – GENERAL

A. [High-Rise Pipe Insulation: For automatic circulating systems, piping carrying liquid or steam with temperatures greater than 105°F must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. Extent and location to be determined by ASHRAE 90.1-2007 Section 7.4.3 or local code.
OR

[Low-Rise] Pipe Insulation: For automatic circulating systems, piping carrying liquid or steam with temperatures greater than 105°F must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. Extent and location to be determined by ASHRAE 90.1-2007 Section 7.4.3 or local code.OR

A. [Gut Rehab] Pipe Insulation: For automatic circulating systems, piping carrying liquid or steam with temperatures greater than 105°F must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. Extent and location to be determined by ASHRAE 90.1-2007 Section 7.4.3 or local code.
OR

A. [Moderate Rehab]Pipe Insulation: Any pipe replacement or accessible pipe locations for automatic circulating systems, piping carrying liquid or steam with temperatures greater than 105°F must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. 

B. Insulate all accessible domestic hot water piping, hot water heat piping, and steam piping to at least R-4.

C. Insulate all accessible cold water mains to at least R-4.

DPiping design and layout shall locate piping within conditioned spaces or grouped and properly insulated to prevent freezing.
PART 2 – PRODUCTS 

A.
Pipe insulation shall be closed cell polyethylene slip-on type, sized to fit pipe diameter.

PART 3 – EXECUTION

A. Size all pipe insulation for actual pipe dimensions.

B. Seal seams and butt joins in pipe insulation with 5 millimeter pipe insulation sealing tape or closure clips, and miter all angled junctions.

22 14 00   /   STORM DRAINAGE

PART 1 – GENERAL

A.
Stormwater Management:

1.
24-Hour Period: Provide techniques for retaining 0.5 inch of rainfall on-site. Strategies can include but are not limited to: permeable paving, swales, retention basins, green roofs, sidewalk planters, xeriscaping, naturescaping.

2.
1-Year Storm: Provide site and building design to accommodate rainfall.

a.
Consider rainwater harvesting in addition to infiltrating.

b.
Coordinate with Division 07, Section 07 55 63 Vegetated Roof.

PART 2 – PRODUCTS 

PART 3 – EXECUTION 

A.
Installation:

1.
Rainwater Harvesting:

a.
Install system components in accordance with manufacturer’s instructions and approved shop drawings.

b.
Arrange equipment so that components requiring removal or maintenance are readily accessible without disturbing other components. Arrange for clear passage between components.

c.
Connect to utility supplies and equipment.

d.
Ground components in accordance with component manufacturer's instructions. 

e.
Install pre-filters when the storage tanks are installed.

f.
Do not bury vortex filters deeper than manufacturer’s recommended depth unless a vault is installed.

B.
Provide permanent labeling of all storm drains and inlets to indicate where the system leads (e.g. to a nearby body of water).

22 33 00   /   DOMESTIC WATER HEATERS


PART 1 – GENERAL

A. [High-Rise] If hot water storage is provided, the maximum storage tank capacity shall be selected based on occupancy.

B. [High-Rise] Self-contained or electronic mixing valves shall be used to control hot water temperature for central domestic water heating systems.

PART 2 – PRODUCTS

A.
[Low-Rise] Domestic water heating equipment must be ENERGY STAR certified.

OR

A.
[High-Rise] Domestic water heating equipment must comply with ASHRAE 90.1-2007 Section 7.4

B.
Atmospherically vented gas water heaters, tankless coils and side-arm water heaters shall not be specified.

C.
Domestic water heating equipment shall be specified with the following efficiencies:

1.
Water Heaters serving individual dwelling units (storage or instantaneous)

a.
Gas (EF): 40 Gal = 0.61 | 60 Gal = 0.57 | 80 Gal = 0.53

b.
Electric (EF): 40 Gal = 0.93 | 50 Gal = 0.92 | 80 Gal = 0.89 

OR

1.
Hot Water Supply Boiler (with indirect tank or mixing valves)

a.
Oil (AFUE): 85 

b.
Gas (AFUE): 90

PART 3 – EXECUTION

A.
[High-Rise] The temperature setting of in-unit storage water heaters must not exceed 140F. For both in-unit and central DHW systems, temperatures measured at faucets and showerheads must not exceed 125F.

B.
Provide drain pans and condensate lines. Slope corrosion-resistant drain pans with drains at the low point. Drain condensate lines to drainage system, to building exterior, or drain directly to sewer line if local code does not permit draining to the exterior. Do not deposit under slab.

22 40 00   /   PLUMBING FIXTURES

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.
Plumbing fixtures shall have flush and flow rates not to exceed the following: 

1.
Toilets, 1.28 GPF [1.20 GPF, dual flush 0.8/1.6 GPF]. Select toilets that meet the MaP Toilet Fixture Performance Testing Protocol (see “References,” VV).
2.
Urinals, 0.5 GPF [0 GPF/waterless recommended] 

3.
Showerheads, 2.0 GPM [1.5 GPM recommended] 
4.
Kitchen faucets, 2.0 GPM [1.5 GPM recommended] 
5.
Bathroom faucets, 1.5 GPM [0.5 GPM recommended] 

6.
Tub faucets, no requirement.

PART 3 – EXECUTION

A.
Perform water fixture tests in accordance with Reference Standard: EPA WaterSense Inspection and Verification Guidance for WaterSense Certified New Homes, 2009. Confirm no leaks in water-using fixtures, appliances, equipment, and connection points through pressure-loss testing and visual inspection post-installation or during commissioning.

1.
Toilets

a.
Check angle valve and connections for leaks.

b.
Conduct dye tablet test to ensure that flapper is not leaking. 

1)
Drop dye tablet into tank and wait four minutes.

2)
Check bowl for tablet color; if color is evident, flapper valve is leaking and must be replaced. 

3)
Flush upon completion to avoid staining.

c)
Check water level setting to ensure that water does not overflow from overflow tube. 

2.
Faucets

a.
Confirm maximum flow rates and ensure that aerator is installed as specified. 

1)
Use bucket or attach flow-measuring bag to faucet spout.

2)
Turn both handles on completely and start stopwatch.

3)
Turn water off after 10 seconds and measure volume of water.

b.
Check faucet for leaks after water flow is turned off.

c.
Check faucet hot/cold water connection hoses and valves for leaks.

3.
Showerheads

a.
Check for leaks at the shower arm and showerhead threaded connection.

b.
If shower/bath combination, check shower diverter for minimum water seepage.

c.
Confirm maximum flow rate.

1)
Use bucket or attach flow-measuring bag to faucet spout. 

2)
Turn both handles on completely and start stopwatch.

3)
Turn water off after 10 seconds and measure volume of water.

Division 23: HVAC

23 00 00   /   HEATING, VENTILATION AND AIR CONDITIONING (HVAC)

PART 1 – GENERAL

A.
Provide in-unit heating and cooling system design in compliance with the latest edition of Air Conditioning Contractors of America (ACCA) Residential Manuals J (Load Calculation), S (Equipment Selection) and D (Duct Design), Eighth Edition, Version Two. [High-Rise] Projects may present an equivalent computation procedure. The design calculations shall reflect the project units’ specific design:
1. Use “Average” values for infiltration rates, as defined by ACCA Manual J, Eighth Edition, Version Two. 

2. Outdoor design temperatures are equal to the 1% and 99% as published in the ASHRAE Handbook of Fundamentals temperatures for contractor-designated design location. 

3. Indoor temperature setpoints shall be 70°F for heating and 75°F for cooling.

4. Assume installation of MERV 6 or better air filter in forced air systems.

5. Home orientation matches unit with worst-case orientation. 

6. Number of occupants equals number of bedrooms plus one. 

7. Conditioned floor area is within ±10% of conditioned floor area of each unit.
8. Window area is within ±10% of calculated window area of each unit.
9. Predominant window SHGC is within 0.1 of predominant value in each unit. 

10. Predominant window and wall U-values and R-values are used.

11. Listed latent cooling capacity exceeds design latent heat gain. 

12. Listed sensible cooling capacity exceeds design sensible heat gain. 
13. [Low-Rise] Installed total cooling capacity shall be within  95-115% (or 95-125% for Heat Pumps in Climate Zones 4-8 - see Appendix for Climate Zone map) of design total heat gain, or next nominal size.
14. [High-Rise] Installed capacity cannot exceed design by more than 20%, except where smaller sizes are not available.

B.
Meet the following design criteria for all projects:

1. For systems designed with outdoor-air supplied to the heating, cooling, or ventilation distribution system, provide motorized dampers that will automatically shut when systems or spaces are not in use.

2. Terminal heating and cooling distribution equipment serving an apartment shall be controlled by a thermostat(s) within the same apartment.

3. Bedrooms must be pressure-balanced within +/- 3 Pa using any combination of fresh air intake, forced air system, transfer grills, jump ducts, dedicated return ducts, and/or undercut doors.
4. Controls for central heating systems shall have the capability for outdoor reset of supply water temperature, warm weather shut down and night setback. Individual apartment heating system controls shall have the capability for night setback, which may be provided via a programmable thermostat. 

5. All terminal heating distribution equipment serving an apartment shall be controlled by a thermostat(s) within the same apartment.

6. Specify supply and return water temperature at design conditions for circulating hot water systems.
C.
[High-Rise] Meet the following additional design criteria:
1.
Heating and cooling systems must comply with ASHRAE 90.1-2007 Section 6.5.

2.
Garages shall not be heated for comfort or to prevent pipes from freezing.

3.
Avoidable electric resistance heating should not be specified in apartments or common areas (top of stairwells, vestibules and other common areas). 

4.
Supplemental heating systems should be avoided for pipe freeze protection in unconditioned spaces. If specified, their energy consumption must be modeled.

5.
Ice melt: Radiant heating, either wall or ceiling-mounted or within the garage floor (or sidewalks) may be used to prevent ice formation on the ground as a safety feature only and must comply with ASHRAE 90.1-2007 Section 6.4.3.8. Snow- and ice-melting systems shall include:

a.
Automatic controls capable of shutting off the systems when outdoor air temperatures are above 40°F or when the conditions of the protected fluid will prevent freezing.

b.
Automatic controls capable of shutting off the systems when the pavement temperature is above 50°F and no precipitation is falling and an automatic or manual control that will allow shutoff when the outdoor temperature is above 40°F so that the potential for snow or ice accumulation is negligible.

D.
Coordinate with Division 01, Section 01 33 29 General Energy Efficiency Requirements to create accurate energy models for the project demonstrating anticipated savings. 
E.
[High-Rise] Training and Manuals: Summarize the training performed and personnel involved.  Confirm that all applicable operating and specification manuals are delivered to the building staff.  Verify that staff members have been trained and are aware of their responsibilities to maintain and operate the systems properly.

PART 2 – PRODUCTS 

A.
Atmospherically vented gas furnaces and boilers shall not be specified.


PART 3 – EXECUTION

A.
All HVAC components must be inspected by a [HERS Rater, accredited professional, third party inspector] before being enclosed by gypsum board and finishes.

23 20 00   /   HVAC PIPING AND PUMPS

PART 1 – GENERAL

A.
[High-Rise] Hydronic Distribution Design:

1. All terminal heating and cooling distribution equipment must be separated from the riser or distribution loop by a control valve or terminal distribution pump, so that heated or cooled fluid is not delivered to the apartment distribution equipment when there is no call from the apartment thermostats.

2. For hydronic distribution systems, all supply/return headers must be designed in a “reverse return” configuration (i.e. first riser supplied is the last returned, etc.) and/or sized based on a water velocity of less than 4 ft/s. Total pressure drop of terminal unit branch piping and fittings between a supply and return riser must be significantly greater than the total pressure drop from the top to the bottom of these risers.

3. Calculations and assumptions for sizing circulating pumps must meet Chapter 43 of the ASHRAE Handbook, HVAC Systems and Equipment or equivalent industry accepted standard. 

4. If pipes are located in garages or unconditioned spaces, heat tape is permitted, but only in the Performance Path, where the energy penalty associated with the electricity consumption can be modeled.  If selecting this alternative, heat tape that is activated based on pipe wall temperature rather than air temperature is required must comply with ASHRAE 90.1-2007 Section 6.4.3.8.  The heat tape thermostat set point must be no higher than 40°F and the set point shall be confirmed by a field inspection. 

5. Heating circulator pressure controls shall be adjusted to ensure that: (1) at terminal units furthest from the pump, sufficient GPM is achieved and (2) at terminal units closest to the pump, differential pressure across terminal unit zone valves when closed does not exceed valve manufacturer guidelines.

B.
Locate all HVAC piping within conditioned spaces, or grouped together piping and insulate to prevent freezing and energy loss.

PART 2 – PRODUCTS 

A.
Pipe insulation shall be closed cell polyethylene slip-on type, sized to fit pipe diameter.

B.
[High-Rise] Cold pipes: Piping carrying fluid with temperatures less than 60°F, must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. Extent and location to be determined by ASHRAE 90.1-2007 Section 6.4.4.1.3 or local code.
C.
[High-Rise] Hot pipes: Piping carrying fluid with temperatures greater than 105°F, must have a minimum of 1” of insulation. Pipes over 1.5” in diameter must have a minimum of 1.5” of insulation. Extent and location to be determined by ASHRAE 90.1-2007 Section 6.4.4.1.3 or local code. 

D.
[High-Rise] All three-phase pump motors 1 horse-power or larger shall meet or exceed efficiency standards for NEMA Premium™ motors, where available.

PART 3 – EXECUTION 
A.
All pipe insulation must be inspected by a [HERS Rater, accredited professional, third party inspector] during construction before being enclosed by gypsum board and finishes.

23 30 00   /   HVAC AIR DISTRIBUTION

PART 1 – GENERAL


A.
Duct Sealing Details: Include the following at a minimum for supply and exhaust ducts:

1.
Seal roof curb penetrations. 

2.
Apply mastic or other UL-181 compliant material within temperature range and according to all other manufacturer's requirements at ALL transverse joints and take offs.

3.
Seal all duct transitional junctions with mastic or other UL-181 compliant material.

4.
Seal gaps between take off ducts and gypsum board effectively.

B.
Bedrooms must be pressure-balanced within +/- 3 Pa using any combination of fresh air intake, forced air system, transfer grills, jump ducts, dedicated return ducts, and/or undercut doors.

C.
Thermostats: One programmable thermostat per apartment.


PART 2 – PRODUCTS 

A.
Use UL181-approved water-based mastic and materials as ductwork sealant.

PART 3 – EXECUTION 

3.1 SUMMARY


A.
Performance
1.
Total Rater-measured duct leakage ≤ 8 CFM25 per 100 sq. ft. of conditioned area.

2.
[Low-Rise] Rater-measured duct leakage to outdoors ≤ 4 CFM25 per 100 sq. ft. of conditioned floor area. 

OR

2.
[High-Rise] Ensure duct systems can be physically sealed and pressurized for duct leakage testing. For ventilation systems that utilize an intake duct to the return side of the HVAC system without motorized dampers, GC must provide interior or exterior access to the intake duct so that it can be sealed during testing.

3.
[Low-Rise] Verify compliance with all items of Version 3.0 of the ENERGY STAR Certified Homes HVAC System Quality Installation Rater and Contractor Checklists, where applicable to forced air heating systems. 

OR

3.
[High-Rise] Perform a one-point test for total duct leakage in the main duct shaft using a calibrated fan measured under depressurization or pressurization. 

3.2 INSTALLATION

A.
[Low-Rise] Duct Quality Installation (Applies to All Heating, Cooling, Ventilation, Exhaust, and Pressure Balancing Ducts):

1. Connections and routing of ductwork completed without kinks or sharp bends. 

2. No excessive coiled or looped flexible ductwork. 

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 

4. Flexible ducts supported at intervals as recommended by mfr. but at a distance ≤ 5 ft. 

5. Building cavities not used as supply or return ducts 

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, 

7. Quantity & location of supply and return duct terminals match contractor balancing report. 

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 (0.012 in. w.c.) with respect to the main body of the house when all bedroom doors are closed and all air handlers are operating.

9. All connections to trunk ducts in unconditioned space are insulated. 
OR

B.
Heating and cooling ductwork that is specified as flex duct or duct board shall follow the Sheet Metal and Air Conditioning Contractors’ (SMACNA) installation standards:
1. Heating and cooling ductwork shall be sealed at all transverse joints and connections, including ductwork connections through drywall or other finish materials, using UL‐181 compliant methods and materials. 

2. Heating supply and return ductwork shall be insulated to a minimum R-6 in unconditioned spaces.
C.
[High-Rise] For systems designed with outdoor-air supplied to the heating distribution system, provide motorized dampers that will automatically shut when systems or spaces are not in use.

E.
[Low-Rise] Filtration

1. At least one MERV 6 or higher filter installed in each ducted mechanical system. 

2. All return air and mechanically supplied outdoor air pass through filter prior to conditioning. 

3. Filter access panel includes gasket or comparable sealing mechanism and fits snugly against the exposed edge of filter when closed to prevent bypass. 

G.
[Low-Rise] Controls:

1. Air flow is produced when central HVAC fan is energized (set thermostat to “fan”). 

2. Cool air flow is produced when the cooling cycle is energized (set thermostat to “cool”). 

3. Heated air flow is produced when the heating cycle is energized (set thermostat to “heat”). 

H.
[Low-Rise] Garage:

1. Do not install ductwork or air handling equipment in garage space.

2. HVAC systems that serve occupiable space shall not be designed to supply air to, or return air from, the garage.
I.
Ductwork Sealant:

a.
Seal at all transverse joints and connections, including boot to wall/ceiling connections through drywall.

b.
Seal drywall-to-duct connections with caulk or foam sealant.


3.3 VERIFICATION

A. All ductwork must be inspected by a [HERS Rater, accredited professional, third party inspector] during construction before being enclosed by gypsum board and finishes.

B. All supply ductwork must be tested for leakage by a HERS Rater after system completion, with grilles and registers installed. 

1.
Total Rater-measured duct leakage ≤ 8 CFM25 per 100 sq. ft. of conditioned area.

2.
[Low-Rise] Rater-measured duct leakage to outdoors ≤ 4 CFM25 per 100 sq. ft. of conditioned floor area.

23 34 00   /   VENTILATION

PART 1 – GENERAL


A.
Provide apartment unit ventilation systems in compliance with ASHRAE 62.2-2010.

1. Ventilation system installed shall be designed to meet ASHRAE 62.2-2010 requirements.
2. Ventilation system shall 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).

3. Provide documentation with ventilation system type, location, design rate, and frequency and duration of each ventilation cycle. 

4. Ventilation and exhaust fans may operate either continuously during all occupiable hours, or intermittently, according to ASHRAE 62.2. Whole-house intermittently-operating ventilation systems shall operate at least once per day and at least 10% of every 24 hours.  

5. Exhaust outlets from more than one dwelling unit may be served by a single exhaust fan if the fan runs continuously or if each outlet has a back-draft damper to prevent cross-contamination when the fan is not running.
6. Rooftop fan sizing shall include total fan flow CFM capacity and account for duct leakage at 5 CFM per floor per shaft.

7. In-unit fan sizing shall include total fan flow CFM capacity and account for duct leakage at 5 CFM per grille.

B.
[High-Rise] Common area ventilation systems shall be designed and tested to satisfy minimum requirements of ASHRAE 62.1-2007 along with the following criteria:
1. Indicate operation sequence as it relates to controls, sensors, fans, dampers, etc.  

2. For systems designed with outdoor-air supplied to the ventilation distribution system, provide motorized dampers that will automatically shut when systems or spaces are not in use.
3.  If allowed by local code, stairwell bulkhead and elevator hoist way smoke vents shall remain normally closed and interlocked with motorized damper and smoke detector/fire alarm system to open only in the event of a smoke or fire event.

4. Controls to allow for intermittent (ON/OFF) operation of central exhaust fans are not permitted.

5. Public/Office Bathroom Exhaust Configuration and Control:

a. If vented to the roof with a central fan:  Motorized damper controlled by light switch to open when occupied (normally tightly closed).

b. If vented thru-wall:  ENERGY STAR certified fan vented through-wall controlled by light switch to activate when occupied.

6. Toilet, Kitchen Exhaust: Equip each exhaust grille assembly with a self-balancing damper that responds to changes in duct pressure to allow a constant airflow (+/- 20%) over a range of operating pressures from 0.2 in WC to the greater of:  0.5 in WC, or the maximum system operating pressure at the particular exhaust register/grille. 
7. Incorporate heat or energy recovery for 100% of corridor supply air. Capacity of heat recovery unit should match the design corridor ventilation rates.

PART 2 – PRODUCTS

A.
Bathroom Fans shall be:

1. Intermittent in-unit (controlled by tenant switch): ENERGY STAR–certified with exhaust rate of 50 cfm to exterior. Intermittent supply and exhaust fans rated at ≤ 3 sones by mfr. when producing no less than the minimum required airflow rate, unless rated flow ≥ 400 CFM.

2. Continuous (in-unit): ENERGY STAR–certified continuous bathroom fans with exhaust rate of 20 CFM to exterior. Continuous supply & exhaust fans rated at ≤ 1 sone by mfr. when producing no less than the minimum required airflow.

3. Continuous (rooftop/central):

a. Roof fans up to 300 design CFM: Provide either direct-drive or variable-speed control.

b. Roof fans from 300–2,000 design CFM: Provide either direct-drive, variable-speed control, or environmental control measures.

B.
Kitchen Fans shall be:

1. Intermittent power vented or range hoods (controlled by tenant switch): Exhaust rate of 100 cfm to exterior.

2. Continuous (in-unit): Exhaust rate of 5 air changes per hour (ACH) kitchen volume to exterior). 

3. Continuous (rooftop/central):

a. Roof fans up to 300 design CFM: Provide either direct-drive or variable-speed control.

b. Roof fans from 300–2,000 design CFM: Provide either direct-drive, variable-speed control, or environmental control measures.

C.
Use UL181-approved water-based mastic and materials as ductwork sealant.
PART 3 – EXECUTION

3.1 SUMMARY

A. Delivered Ventilation: 
1.


2.
Apartment ventilation systems shall be tested to satisfy minimum requirements of ASHRAE 62.2-2007 based upon the anticipated occupancy. 

3.
[High-Rise] Common area ventilation systems shall be tested to satisfy minimum requirements of ASHRAE 62.1-2007. 

4.
Measured common area ventilation rate is within 100-150% of HVAC contractor design value 

3.2 INSTALLATION

A. [Low-Rise] Controls:

1.
Provide readily accessible override controls for continuously-operating ventilation & exhaust fans located in-unit.
2.
Function of in-unit ventilation controls is obvious (e.g., bathroom exhaust fan) or, if not, controls have been certified. 

B. Ventilation Air Inlets & Ventilation Source: 

1. All ventilation air inlets shall be 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. 

2. Ventilation air inlets shall be ≥ 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 (see Appendix for Climate Zone map) and not obstructed by snow, plantings, condensing units or other material at time of inspection. 

3. Ventilation air inlets shall have rodent / insect screen with ≤ 0.5 inch mesh. 

4. Ventilation air shall be delivered directly from outdoors, not from adjacent dwelling units, garages, crawlspaces, or attics. 
5. Fresh air ventilation shall be located behind heaters/air conditioners, above windows, or designed in such a way that incoming air mixes with conditioned air before reaching occupant.
C. [High-Rise] For central ventilation systems: 
1. Total exhaust shaft leakage shall not exceed 10 CFM50 per floor per shaft at a pressure of 0.2 in WC (5 CFM50 if following the Prescriptive Path)

2. Contractor shall adjust roof fan to provide a pressure of 0.2 – 0.3 inches WC at the grille farthest from the fan.

3. Roof curb penetration has been sealed  

4. Mastic or other UL-181 compliant material shall be applied within temperature range and according to all other manufacturer's requirements at ALL transverse joints and take offs.

5. All duct transitional junctions have been sealed with mastic or other UL-181 compliant material.

6. All connections between gypsum board and ductwork must be sealed.

D.  [High-Rise] For in-line fan exhaust systems:

1. Mastic or other UL-181 compliant material shall be applied within temperature range and according to all other manufacturer's requirements at ALL transverse joints and take offs. 

2. All duct transitional junctions have been sealed with mastic or other UL-181 compliant material.  

3. All connections between gypsum board and ductwork must be sealed.

4. If plank core is to be used as duct, ceiling plank penetration has been sealed.

5. If plank core is to be used as duct, plank core has been effectively connected to exterior of the building. 

6. The appropriate plank core was selected that aligns with exterior louver.

E. [High-Rise] Duct Leakage Testing (Central Exhaust): A five-point test for total duct leakage in the main duct shaft must be performed using a calibrated fan between -50 and -100 Pascal measured under depressurization. Alternatively, 50 and 100 Pascal under pressurization is acceptable for this measurement.  

F. [High-Rise] Duct Sealing:

1. All transverse joints, elbow joints and transitions sealed air-tight with mastic

2. Pinned Ducts  (Central and Through Wall): All joints have been completely sealed around the entire perimeter including those tight against a wall or ceiling. Before connecting ductwork at this condition, ample mastic needs to be applied to both sections and then connected while the mastic is still wet to achieve the seal.

3. Exterior Wall Connection  (Through Wall): Ductwork connection with exterior grille termination has been sealed air-tight.

G. [High-Rise] Hire a Test and Balance (TAB) contractor to commission the system or any part thereof.  Either the TAB contractor or the responsible party shall provide a balancing report for each shaft with operating pressures at the grille furthest from the fan and with airflow (CFM) measurements at apartment and common area grilles following RESNET sampling protocol described below. Airflow shall be measured with a capture hood that fully encloses the grilles and is able to measure as low as 20 CFM ± 5 CFM. Air intake point shall also be inspected.

H. Common laundry exhaust greater than 500 CFM: Provide variable-speed demand control.

I. Ensure that placement of the exhaust grille meets code requirements. 

3.3 VERIFICATION

A.
All ductwork must be inspected by a [HERS Rater, accredited professional, third party inspector] during construction before being enclosed by gypsum board and finishes.

B.
[Low-Rise] All supply ductwork must be tested for leakage by a HERS Rater after system completion, with grilles and registers installed.

1.
Measured in-unit ventilation rates shall be within 100-120% of HVAC contractor design value. 

2.
Measured common area ventilation rates shall be within 100-150% of HVAC contractor design value 

OR

B.
[High-Rise] All supply and exhaust ventilation ductwork must be tested for leakage by an accredited professional after system completion, with grilles and registers installed.

1.
[High-Rise] Apartment ventilation systems shall be tested to satisfy minimum requirements of ASHRAE 62.2-2007 based upon the anticipated occupancy. 

2.
[High-Rise] Common area ventilation systems shall be tested to satisfy minimum requirements of ASHRAE 62.1-2007. 

3.
Measured common area ventilation rate is within 100-150% of HVAC contractor design value
C.
[High-Rise In passive intake systems (i.e. trickle vents), airflow measurements shall be taken using a capture hood and rotating vane or hot-wire anemometer to verify flow rates within design specifications under the range of conditions anticipated for system operation. Rotating vane or hot-wire anemometer shall have accuracy better than +/- 15% of rated flow.  If air flow can not be directly measured, pressure measurements shall be used to determine that manufacturers test data conditions  exist to allow the intake apparatus to operate as intended.
23 52 00   /   BOILERS

PART 1 – GENERAL

PART 2 – PRODUCTS

A.
Atmospherically vented combustion equipment shall not be used. Heating equipment shall be mechanically drafted or direct-vented. 

PART 3 – EXECUTION

23 56 00   /   SOLAR HEATING EQUIPMENT

PART 1 – GENERAL

A.
Training Certification: Installers shall be trained and accredited according to NABCEP.

PART 2 – PRODUCTS

A.
Solar Thermal: Provide site, design, engineer, wiring, and plumbing to accommodate [Evacuated Tube, Flat Plate, Direct, Indirect] Solar Hot Water system.

OR

A.
Future hot water systems: Provide documentation stating that infrastructure to support future solar hot water system has been installed and that hot water tank is compatible with future solar hot water system.

PART 3 – EXECUTION

A.
Installation of Piping and Wiring:

1.
Install piping straight and true to bear evenly on hangers and supports.

2.
Do not hang piping from sheetrock or suspended ceilings.

3.
Keep interior and ends of new piping thoroughly cleaned of foreign matter.

4.
Keep piping systems clean during installation with plugs or other approved methods.

5.
Discharge storage tank pressure and temperature relief valves into floor drains.

6.
Provide air vents with threaded plugs or caps.

7.
Install control and sensor wiring in conduit.

OR

A. Future Solar Hot Water Infrastructure:

1. Piping: Provide two 1/2-inch pipes from the water heater up to the prospective solar hot water collectors. 

a. Terminate in the attic [on the roof].

b. Provide a minimum of 1/2-inch foam insulation when in a conditioned space and 1-inch foam insulation when outside of the building envelope.

c. Test: Pressure tested at 50 psi prior to installing wall finish.

2. Thermostat Wire: Provide between water heater and the attic [the roof, terminate in a sealed junction box].

B.
System Flushing and Disinfection: Flush and disinfect piping system prior to occupancy.

C.
Collector Array:

1.
Install solar collector array at the proper tilt angle, orientation, and elevation above roof. Install the solar collectors with the ability to be removed for maintenance, repair, or replacement.

2.
Install collector array piping in a reverse-return configuration so that path lengths of collector supply and return are of approximately equal length. Install air vents in the high points of the collector array piping. Provide proper pitch for draining of collector array.

3.
Install array supports in accordance with the recommendations of the collector manufacturer and the roofing manufacturer. In existing roofing situations, carefully cut back existing assembly to supporting materials. Provide new roofing materials to match existing materials, and seal any penetrations through roofing materials per roofing manufacturer’s recommendations so as not to invalidate any current roofing warranties.

4.
Provide for the expansion and contraction of supply and return piping with changes in the direction of the run of pipe or by expansion loops. Do not use expansion joints in the system piping.

5.
Valves:

a.
Install ball valves at the inlet and outlet of the bank of manifolded collectors.

b.
Install balancing valves at the outlet of the collector bank, and mark final settings on the valve. Install a union adjacent to the ball valve.

c.
Balance flow through the collector piping with at least one balancing valve left in the open position. 

d.
Locate tempering mixing valve downstream of auxiliary water heater to control hot water delivery temperature.
6.
All roof penetrations shall be made permanently waterproof.

7.
Contractor shall coordinate work with the current warranty of the existing new roof.
Division 26: Electrical
26 05 00   /   BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 – GENERAL

A.
Provide infrastructure to accommodate future [Photovoltaic (PV) and/or Solar Hot Water] system.

PART 2 – PRODUCTS

PART 3 – EXECUTION

A.
Electrical Outlet Boxes and Telecommunications Jack Boxes:
1.
Interior Walls: Provide gaskets on electrical boxes located in interior walls between units to create an air and fire-resistive seal.
2.
Exterior Walls: Provide air/water-tight seals and insulation around full perimeter of boxes in exterior walls.
B.
Future PV Infrastructure:

1.
Electrical Main Panel: Reserve space for future 240V breaker.

2.
Inverter : Reserve space for future 35-inches-tall by 25-inches-wide inverter. Location options as follows:

a.
Locate adjacent to the electrical main panel.

b.
If space is not available near the electrical main panel, provide metal conduit from the main panel to the proposed inverter location.

3.
Conduit: Provide conduit from the inverter location to the attic through the roof.

a.
If underside of the roof will not be accessible, extend conduit through the roof and to a sealed junction box.

C.
Future Solar Hot Water Infrastructure:

1.
Electrical Main Panel: Reserve space for future 240V breaker.

2.
Conduit: Provide conduit from the inverter location to proposed solar tank location.

a.
If underside of the roof will not be accessible, extend conduit through the roof and to a sealed junction box.

26 27 13   /   ELECTRICITY METERING

PART 1 – GENERAL 

A.
[High-Rise] Nonresidential associated parts of the building shall be separately metered (or sub-metered) for electricity, gas, fuel oil, water, steam, and hot water for domestic and/or space heating purposes.

B.
[High-Rise] For buildings that are direct-metered for utilities to the apartments, the building owner must secure signed releases from individual apartment occupants to allow for benchmarking or find alternative methods to assessing whole building energy consumption, such as a whole-building meter or asking the utility for aggregated data. All data uploaded to Portfolio Manager is strictly confidential and only used to estimate the energy performance of the building as a whole, not of individual apartments.

C.
Metering: Provide individual meters or sub-meter in dwelling units.

D.
Future Smart Meters/Smart Grid System: Coordinate with Electrical Engineer.
PART 2 – PRODUCTS 

PART 3 – EXECUTION 


26 31 00   /   PHOTOVOLTAIC COLLECTORS

PART 1 – GENERAL

A.
Renewable energy: Provide photovoltaic panels for [5, 10, 20, 30, 40] percent of energy demand.

B.
Training Certification: Installers shall be trained and accredited according to NABCEP.

PART 2 – PRODUCTS
PART 3 – EXECUTION

A.
Collector Array:

1.
Install the solar collectors with the ability to be removed for maintenance, repair, or replacement.

2.
Install array supports in accordance with the recommendations of the collector manufacturer and the roofing manufacturer, including recommended tilt angle, orientation, and elevation above roof.

3.
In existing roofing situations, carefully cut back existing assembly to supporting materials. Provide new roofing materials to match existing materials, and seal any penetrations through roofing materials per roofing manufacturer’s recommendations so as not to invalidate any current roofing warranties.

4.
All roof penetrations shall be made permanently waterproof.

5.
Contractor shall coordinate work with the current warranty of the existing new roof.

26 32 23   /   WIND ENERGY SYSTEMS

PART 1 – GENERAL

B.
Training Certification: Installers shall be trained and accredited according to NABCEP.

PART 2 – PRODUCTS

A.
Renewable energy: Provide wind turbines for [5, 10, 20, 30, 40] percent of energy demand.

PART 3 – EXECUTION 

26 50 00   /   LIGHTING


PART 1 – GENERAL

A.
[High-Rise] Fixtures:

1.
Occupancy Controls: All non-apartment spaces, except those intended for 24-hour operation or where automatic shutoff would endanger the safety of occupants, must have occupancy sensors or automatic bi-level lighting controls.

2.
Common Area Lighting: Total specified lighting power for the combined non-apartment spaces shall not exceed ASHRAE 90.1-2010 allowances for those combined spaces by more than 20% [10%, 5%].

3.
Exit Signs: All exit signs shall be LED (not to exceed 5W per face) or photo-luminescent and shall conform to local building code. Fixtures located above stairwell doors and other forms of egress shall contain a battery back-up feature.

4.
Exterior Lighting: Fixtures must include automatic switching on timers or photocell controls except fixtures intended for 24-hour operation, required for security, or located on apartment balconies.

5.
Illumination Levels: Lighting must comply with ASHRAE 90.1-2010, Section 9.4. At a minimum, interior lighting must be designed to meet light levels (footcandles) by space type as recommended by the Illumination Engineering Society (IESNA) Lighting Handbook, 9th edition.
6.
Lighting Power Density: Total specified lighting power for the combined non-apartment spaces shall not exceed ASHRAE 90.1-2010 allowances for those combined spaces.

a.
Overall in-unit lighting power density may not exceed 0.75 W/ft2. When calculating overall lighting power density, use 1.1 W/ft2 for spaces where lighting is not installed. 

b.
For spaces where installed light fixtures do not meet illumination requirements and occupants are expected to provide supplemental lighting (i.e. bedrooms, living rooms), assume the installed light fixture can illuminate at most 3 ft2 per Watt installed. 

c.
Total specified exterior lighting power cannot exceed ASHRAE 90.1-2010 allowances.

PART 2 – PRODUCTS 

A.
Use ENERGY STAR certified light fixtures for at least 80% of in-unit and exterior fixtures, and 100% of common area fixtures.
OR

A.
[Moderate Rehab] Wherever existing incandescent fixtures remain, install screw-in compact fluorescent (CFL) or Light Emitting Diode (LED) bulbs.

PART 3 – EXECUTION 

A.
Installation:

1.
Installed interior lighting shall meet minimum illumination levels (footcandles) by space type as recommended by the Illumination Engineering Society of North America (IESNA) in ASHRAE 90.1, http://lpd.ies.org/cgi-bin/lpd/ShowSpaceTypes.pl.
2.
Total specified lighting power for the combined non-apartment spaces not to exceed ASHRAE allowances for those combined spaces by more than 20%.
Division 28: Electronic Safety & Security


28 31 49   /   CARBON MONOXIDE DETECTION SENSORS

PART 1 – GENERAL

A. Dwelling Units: If combustion equipment is installed, install one CO alarm per sleeping area.

B. Common Areas: If combustion equipment is installed, install one CO alarm per floor.

C. Garages: Where garage exhaust is required by code, install CO sensors that control exhaust fan operation.

PART 2 – PRODUCTS 

PART 3 – EXECUTION

A.
Combustion Safety and Carbon Monoxide Inspection

1.
Reference Standards:

a.
Building Performance Institute Technical Standards for the Building Analyst Professional. 

b.
Building Performance Institute Home Energy Auditing Standard, Section 7, 2009.

2.
Provide preliminary and post-installation safety inspection of all combustion appliances and connections for newly installed equipment.

3.
Carbon Monoxide Tests

a.
Conduct CO test on all sealed-combustion and power-vented appliances (without atmospheric chimneys). 

b.
Measure undiluted flue gases in the throat or flue of the appliance using a digital gauge and measured in parts per million (ppm).
c.
Measure CO at steady-state operating conditions.

d.
If ambient levels exceed 35 ppm at any time during test, turn off the appliance immediately and make appropriate repair.

e.
If gas oven produces more than 200 ppm of CO (or 400 ppm air-free measurement) in undiluted flue gases tested in the oven vent, specify service or replacement.

f.
Action Levels: Refer to Building Performance Institute Technical Standards for the Building Analyst Professional for Combustion Safety Test Action Levels Table.

Division 31: Earthwork

31 32 00   /   SOIL STABILIZATION

PART 1 – GENERAL

A.
Implement EPA’s Best Management Practices for erosion and sedimentation control during construction.

PART 2 – PRODUCTS 

PART 3 – EXECUTION

A.
Back-fill shall be tamped and final grade sloped ≥ 0.5 in. per ft. away from buildings for ≥ 10 ft. 

1.
 Where setbacks limit space to less than 10 ft., swales or drains designed to carry water from foundation shall be provided. 

2.
Also, tamping of back-fill is not required if either: proper drainage can be achieved using non-settling compact soils, as determined by a certified hydrologist, soil scientist, or engineer; OR, the builder has scheduled a site visit to provide in-fill and final grading after settling has occurred (e.g., after the first rainy season).
B.
Stockpile and protect disturbed soil from erosion

C.
Control the path and velocity of runoff away from sewer inlets or water features with silt fencing, straw bales, silt sacks, rock filters, and other comparable measures. 

D.
Provide swales to divert runoff from hillsides or use compost blankets, tiers, and other strategies to prevent unnecessary runoff. 

31 21 13   /   RADON MITIGATION

PART 1 – GENERAL

A.
Projects located in EPA Radon Zone 1 (High Risk) and 2 (Moderate Risk) shall provide a radon test and submit mitigation plan per ASTM E2121-09 Standard Practice for Radon Mitigation Systems in Existing Low-Rise Residential Buildings.

PART 2 – PRODUCTS 

PART 3 – EXECUTION

A.
Radon Mitigation:

1.
Provide radon mitigation steps as required if radon level is above 4 pCi/L (pico curies per liter).

2.
Radon Control Measures:

a.
Use foundation air sealing with polyurethane caulk or the equivalent at all slab openings, penetrations, and control or expansion joints and sump covers.

b.
Install passive radon-resistant features below concrete slab with a vertical vent pipe and junction box.

B.
Installation:

1.
Install a vertical vent pipe and junction box within 10 feet of electrical outlet to allow for future installation of an exhaust fan.

Division 32: Exterior Improvements

32 13 00   /   RIGID PAVING

PART 1 – GENERAL

PART 2 – PRODUCTS 

A.    
Recycled-Content / Regional / Certified / Salvaged / Engineered Materials: Provide products in compliance with Division 01 “Sustainable Design Requirements.”

B.   
Heat Island Prevention: Provide hard surfaced areas with a [minimum of 0.3 Solar Reflectance, open-grid pavement].

C.   
Permeable Paving: Provide permeable paving products with a minimum 6” porous sub-base, sloped away from building foundations.

PART 3 – EXECUTION 


A.
Installation:

1.
[Low-Rise] Patio slabs, porch slabs, walks, and driveways shall be sloped ≥ 0.25 in. per ft. away from the building to the edge of the surface or 10 ft., whichever is less.

2.
[High-Rise] Ice Melt: Radiant heating either wall or ceiling-mounted or within the garage floor (or sidewalks) may be used to prevent ice formation on the ground as a safety feature only and must comply with ASHRAE 90.1-2010 Section 6.4.3.8.

32 80 00   /   IRRIGATION

PART 1 – GENERAL

A.
Efficient Irrigation System: Provide the following components:

1.
Drip irrigation for 50% of landscaping.

2.
Separate zoning for each type of planted area.

3.
Timer/controller for watering zones.

4.
Moisture sensor [rain delay] controller.

B.
Water Reuse System: Offset interior and/or exterior water usage using the following sources:

1.
Treated greywater.

2.
Collected rainwater.

3.
Recycled water from a municipal system.
PART 2 – PRODUCTS 

PART 3 – EXECUTION 
A.
Irrigation Installation:

1.
Install high-efficiency irrigation nozzles with an average Distribution Uniformity (DU) of at least 0.70.

2.
Direct irrigation away from buildings and structures.

B.
Rainwater Harvesting Installation:

1.
Install system components in accordance with manufacturer’s instructions and approved shop drawings.

2.
Arrange equipment so that components requiring removal or maintenance are readily accessible without disturbing other components. Arrange for clear passage between components.

3.
Ground components in accordance with component manufacturer's instructions. 
4.
Install prefilters when the storage tanks are installed.

5.
Do not bury vortex filters deeper than manufacturer’s recommended depth unless a vault is installed   

32 90 00   /   PLANTING

PART 1 – GENERAL

A.
Locate trees and plants to provide shading in the summer and allow for heat gain in the winter.
PART 2 – PRODUCTS 

A.
Plants: Provide at least [50%, 75%, 90%] native or adapted plants to project site.

B.
Do not install any invasive species on project site.

PART 3 – EXECUTION 

Division 33: Utilities

33 46 00   /   SUBDRAINAGE

PART 1 – GENERAL

1.1  SUMMARY

A.
[Low-Rise]: Provide sump pump covers mechanically attached with full gasket seal or equivalent

B.
[Low-Rise]: Provide drain tile surrounded with clean gravel and fabric filter.

1.2
SUBMITTALS

A.
Provide documentation showing subsurface drainage system in accordance with the Geotechnical Engineer’s [other qualified professional’s] recommendations, to divert underground water away from the structure.

PART 2 – PRODUCTS 

PART 3 – EXECUTION 

Appendix A: Recommendations
The Recommendations lists building strategies and regional considerations, along with cost-effective green building products. The pricing information provided by Enterprise Green Communities was established by gathering estimated material costs from the recommended manufacturers, and by using the 2010 RS Means Building Construction Cost Data to determine the estimated installed unit cost for the recommended materials and equipment. These estimated unit costs represent US national averages and have not been priced for a particular location. Other factors, such as labor costs, equipment cost, and overhead and profit, have been included in the final estimated unit cost. This pricing information is not intended to be used for estimating a project, but rather to provide a projected cost for the sustainable materials and energy-efficient equipment specified.

Many of the recommendations focus on the Building America Climate Regions. A map of the climate regions is included below: 

Building America Climate Regions (www1.eere.energy.gov)
  Cold / Very Cold [CVC]
  Mixed-Humid [MH]
  Hot-Humid [HH]
  Hot-Dry / Mixed-Dry [HDMD]
  Marine [M]
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Division 03: Concrete

Recommendations: Consider using fly ash, ground blast-furnace slag, and/or rice-hull ash to replace Portland cement in concrete.

•
Up to 20% of cement can be replaced with minimal impact to schedule and finish.

•
Up to 60% replacement is possible, but may impact final color.

•
Coordinate with structural engineer on final percentages of replacement material.

Unit Cost: Same as standard concrete

Regional Considerations: Building America Climate Regions [BA] Mixed-Humid [MH], Cold/Very Cold [CVC], Marine [C]: 8-mm polyethylene sheeting or rigid foam insulation for below grade use under slab. [BA] Hot-Humid [HH] Hot-Dry/Mixed-Dry [ HDMD]: 8-mm polyethylene directly under slab

Division 04: Masonry

Recommendations: Consider using fly ash, ground blast-furnace slag, and/or rice-hull ash to replace Portland cement in concrete; coordinate with structural engineer.

[BA] CVC, MH: Install insulation and air barriers to avoid ice dams; install roof membranes in roof valleys and at eaves.

Autoclaved Aerated Concrete (AAC) Masonry Units (protect from moisture with claddings or coatings) E-Crete (AZ) www.e-crete.com
Unit Cost: AAC = $7.05 sf (8" x 8" x 24")

Lodestone (TX) www.lodestoneproducts.com
Unit Cost: LodeStone blocks $6.25/sf Standard LodeStone trim $6.50/LF Larger copings $8.25/LF

Nichiha Fiber-Cement Rainscreen Siding (GA) 50% post-industrial www.nichiha.com
Regional Considerations:

[BA] CVC, MH: Install insulation and air barriers to avoid ice dams; install roof membranes in roof valleys and at eaves.

Division 32: Exterior Improvements

Recommendations: Consider waterpermeable materials. Develop details to avoid failure during freeze/thaw cycles.

Hanover—EcoGrid Porous Pavers (PA) www.hanoverpavers.com Hanover—Permeable 4" x 9" Flyer (PA) www.hanoverpavers.com Unit Cost: $13.95 Sf

Brae Rain Harvesting Systems www.braewater.com
Unit Cost: 1000 gal: $3,555 / 4000 gal: $8,705 / 6000 gal: $12,469

Aquadra Systems—Rainwater Tanks www.aquadrasystems.com
Unit Cost: 75 gal: $485 (6+)

ReWater System www.rewater.com
Recommendations: Select landscaping with native plants adapted to your local climate that does not require irrigation, fertilizers, or pesticides. Look for native plant nurseries in your immediate area, as they are likely to have specific genotypes best adapted to your region. Strive to use only organic and non-toxic fertilizers, pesticides, herbicides, fungicides, and pre-emergents. Avoid the use of turf for landscaping, when possible. Turf is a grass that requires regular maintenance and irrigation.

Regional Considerations: In dry regions, consider using “xeriscaping,” a landscaping strategy that uses drought-resistant plants to significantly reduce or eliminate the need for irrigation.

In other regions, consider using “naturescaping,” a landscaping strategy that conserves water and reduces runoff while providing habitat for beneficial insects, birds, and other wildlife.

Division 33: Utilities

Recommendations: Where a high water table exists, provide subsurface drain tile or other drainage system in strict accordance with the Geotechnical Engineer’s or other qualified professional’s recommendations, to divert underground water away from the structure.

Appendix B: Reference Maps
These maps are intended to support a project teams understanding of how their climate will play a role in the design and performance of their project. Please use the guidance and references from IECC 2009 on what will be appropriate building techniques for your project based on climate zone. Please follow the approaches laid out and use the maps as a guide to understand how your projects location may impact certain requirements and the overall needs of a building for that region.
Climate Zones for 2009 IECC, ASHRAE 90.1-2007 and ENERGY STAR (resourcecenter.pnl.gov)
[image: image2.jpg]



All of Alaska is Zone 7 except for the following Boroughs in Zone 8: Bethel, Dellingham, Fairbanks, N. Star, Nome North Slope, Northwest Arctic, Southeast Fairbanks, Wade Hampton, and Yukon-Koyukuk. Zone 1 includes Hawaii, Guam, Puerto Rico, and the Virgin Islands.
California Building Climate Zone, Title 24 (www.energy.ca.gov)
Zone 2
  Zone 3
  Zone 4 (except marine)
  Zones 5 & 4 (marine)
  Zone 6
EPA Map of Radon Zones (www.epa.gov/radon/images/zonemapcolor_800.jpg)
  Zone 1
  Zone 2
  Zone 3

Multifamily Housing Rehab Project Specification Template





This resource is part of the NSP Toolkits. Additional toolkit resources may be found at www.hud.gov/nspta





Green specifications are recommended but not required. Delete those you do not wish to include. Add detail as needed to any you wish to use.





Black text represents mandatory items! Delete only those specifications in black that do not apply to your project type. Add more detail as needed.





Red text boxes offer tips and insights for the spec editors. These are not part of the specs and can be deleted. 





Blue text in [brackets] and with ‘OR’ indicates a choice. Select the spec that is most appropriate for your conditions, and delete the other options. 





08 10 00   /   DOORS AND FRAMES





PART 1 – GENERAL





A.	[Low-Rise] Fenestration shall meet or exceed 2009 IECC requirements


OR


A.	[High-Rise] Fenestration must comply with ASHRAE Standard 90.1-2007 Section 5.4-5.5.


B.	Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems.


C.	Garage Isolation: Provide [automatic closer, spring hinges] on all doors between living spaces and garages.








Tip: Text boxes like this one can be deleted in the final specifications.


 





08 10 00   /   DOORS AND FRAMES





PART 1 – GENERAL





A.	[Low-Rise] Fenestration shall meet or exceed 2009 IECC requirements


OR


A.	[High-Rise] Fenestration must comply with ASHRAE Standard 90.1-2007 Section 5.4-5.5.


B.	Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems.


C.	Garage Isolation: Provide [automatic closer, spring hinges] on all doors between living spaces and garages.





Tip: Text boxes like this one can be deleted in the final specifications.


 





08 10 00   /   DOORS AND FRAMES





PART 1 – GENERAL





A.	Fenestration must comply with ASHRAE Standard 90.1-2007 Section 5.4-5.5.


B.	Coordinate with Division 07, Section 07 11 00 / Water Barrier Systems and 07 27 00 / Air Barrier Systems.








01 74 19   /   CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL





PART 1 – GENERAL





1.1 SUMMARY





A.	Reduce construction and demolition waste on job site and minimize waste sent to landfills through implementation of Construction Waste Management Plan (CWM).


B.	Divert a minimum of [25%, 50%, 75%, 90%] of total non-hazardous project construction, demolition, and site operations waste from landfills. Calculate by weight or volume.





01 74 19   /   CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL





PART 1 – GENERAL





1.1 SUMMARY





A.	Reduce construction and demolition waste on job site and minimize waste sent to landfills through implementation of Construction Waste Management Plan (CWM).


B.	Divert a minimum of [25%, 50%, 75%, 90%] of total non-hazardous project construction, demolition, and site operations waste from landfills. Calculate by weight or volume.





01 74 19   /   CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL





PART 1 – GENERAL





1.1 SUMMARY





A.	Reduce construction and demolition waste on job site and minimize waste sent to landfills through implementation of Construction Waste Management Plan (CWM).


B.	Divert a minimum of 55% of total non-hazardous project construction, demolition, and site operations waste from landfills. Calculate by weight or volume.





DRGR Requirement


Report  X


Report  Y








Mandatory item! Choose the appropriate specification, and delete the others.


Gut Rehab projects must comply with the relevant ENERGY STAR program, either Homes or Multifamily High Rise. 


Moderate Rehab projects must comply with these program requirements, but only for the portions of work included in the rehab scope.


 





DRGR Requirement


Report number of units exceeding ENERGY STAR.








Tip: Specifications in green text are recommended but not required for NSP grantees. 


Delete any sections that are not pertinent to your project.


 





Tip: Choose a percentage of landfill diversion appropriate for the project based on locally available  waste management services.


 





Tip: Regardless  of whether the project sorts recyclables onsite or uses a hauler that sorts offsite, construction crews need to be educated about proper waste disposal for best results.  Cross Contamination makes recycling unprofitable!


 





Tip: Improper waste disposal can lead to indoor air quality problems or soil or water contamination. 





Mandatory item! 


 





Mandatory item! 


 





Tip: Many affordable housing projects may choose to earn green building certifications under these or other rating systems. 





Mandatory item! 


Reduce risk of mold by following these steps.


 





Tip: Sustainable Materials are typically reused, recycled, locally harvested and manufactured,  or more durable than conventional products. Rehab projects already have a jump-start on sustainability by reusing building structures.


Choose additional Sustainable Materials wherever availability and budget allow.





Tip: Incorporating Indoor Air Quality Requirements is an excellent way to improve occupants’ respiratory health. 


Green building techniques like those listed here have been shown to reduce asthmatic incidents in multifamily residents in a Mt. Sinai study of the asthma corridor in the Bronx, NY.





Tip: Whenever possible, seal off all heating and cooling equipment until construction is complete. This includes radiators, which can become caked with dust. This technique helps with IAQ after occupancy and improves HVAC equipment longevity.





Tip: It can be challenging to maintain good IAQ during an occupied rehab. Planning for IAQ protection and training construction personnel in the importance of IAQ Requirements under a variety of scenarios is the best solution.





Tip: Choose the assessment that is appropriate for your site.


 





Mandatory item! 


Required for low-rise Gut Rehab projects to meet ENERGY STAR Certification.


 





Mandatory item! 


There are three primary barriers required for a high performance envelope: Water barrier, Air barrier, and Thermal barrier (insulation). 


Some products can accomplish multiple tasks. For example, extruded polystyrene rigid foam insulation that is installed continuously on the exterior of framing and sealed and flashed at all edges can act as drainage plane, continuous thermal insulation, and exterior air barrier. 


Project teams are encouraged to trace plans and elevations of assemblies to define all three barriers, and plan for continuity at all transitions and assemblies.








Mandatory item! 


Water Managed Assemblies is a prerequisite under the ENERGY STAR program. A tighter building envelope means moisture control is critical. Manufacturers are often able to provide free installation advice to projects that utilize their water management products. Contact the sales representatives in your area. 











Mandatory item! 


High quality Insulation is one of the primary components of ENERGY STAR Certification. Trace the building in plan view and in elevations to identify a continuous thermal boundary.











DRGR Requirement


Report additional attic and or roof insulation.





Tip: Rehab projects could expect to use several different types of insulation on a single project. Closed cell products are recommended for applications below grade, or against existing masonry, where leaks could occur.











Mandatory item! 


Insulation only performs well when installed correctly. Interruptions, compressions, gaps, and any air movement will decrease effectiveness, sometimes significantly.











Mandatory item! 


Air barriers improve comfort, stop sound, prevent energy losses, and allow insulation to work more effectively. They also help mechanical systems perform by minimizing stack effect.











Tip: Blower door tests quantify how much air leaks into an apartment from the outdoors, surrounding units, and common spaces. Construction crews find this extremely helpful for locating problem areas. Before-and-after tests are especially useful in rehab projects.











Tip: Field verification by an accredited professional is required for any project seeking ENERGY STAR certification. Check your local program requirements to determine whether it is mandatory for your project to complete the certification process. 


 





Tip: Projects benefit from 3rd  party verification as a way to confirm that work was done properly, and to identify problem areas while there is still an opportunity to make corrections.


 





DRGR Requirement


Report number of ENERGY STAR replacement windows.





Tip: While some elements of this section are only mandatory for High Rise Gut Rehab projects pursuing ENERGY STAR, good quality weather stripping is recommended for all doors in all multifamily projects, regardless of building height, including doors from apartments to hallways. This aids in compartment-alization and control of air movement.





Tip: Whole-assembly U-value tells how the window, including both frame, glass, and any coatings or filings, resists the transfer of heat or cold. U-value is affected by frame materials, frame design, number of panes of glass, and additions of coatings and gases. The Solar Heat Gain Coefficient (SHGC) describes how much heat passes through a window, and is primarily affected by low-emissivity (low-e) coatings on the glass panes.





Tip: Finish product recommendation can be found in the Appendix. In addition to suggestions for flooring, paint, cabinets and more, pricing information is available, as compiled by Enterprise Green Communities in 2010.





Tip: Using non-paperfaced gypsum products around the shower is recommended for all projects, regardless of height. Cement board is an excellent choice for tiled areas, but is difficult to finish if tile does not extend fully to the ceiling. Alternatives include the glass-mat faced gypsum (DensArmor Plus is one example)  or highly mold resistant gypsum products, commonly known as “purple board.”





Mandatory!








Mandatory!


If moisture enters a wall cavity through condensation, solar radiation, or leaks, a vapor barrier can trap moisture longer. Avoiding vapor barriers on the interior side of assemblies leaves more flexibility, allowing drying to the inside.





Tip: Vinyl is usually not recommended as a green building material because of unresolved concerns about carcinogens associated with manufacturing and improper disposal.





Tip: ENERGY STAR certifies products that are 15-20% better than a standard for each model type. The list of ENERGY STAR products changes frequently. Visit � HYPERLINK "http://www.energystar.gov" �www.energystar.gov� for current information. 


Model types vary significantly, so one certified refrigerator could use 50% more energy than another type. Check the estimated annual energy use provided for each item to make the most efficient choice. 





DRGR Requirement


Report number of dishwashers replaced


Report number of clothes washers replaced


Report number of light fixtures replaced


Report number of water heaters replaced








Tip: If kitchen cabinets cannot be reused, there are many green replacement options. Formaldehyde-free cabinets may incur a 5-25% cost premium. See the Appendix for specific kitchen cabinet product recommendations, including products made from agricultural residue fibers.





Mandatory!


Adding insulation to exposed piping is an excellent strategy for any rehab project that uses hot water or steam for heat. While codes specify inches, pay attention to R-value and choose closed-cell polyethylene slip-on pipe insulation instead of fiberglass batts to maximize benefits.





DRGR Requirements


Report number of hot water heaters replaced.





Tip: Domestic hot water is one of the largest single loads in multifamily housing. It’s also a load that can be reduced in most rehab projects.





DRGR Requirements


Report number of low flow showerheads. 


Report number of low flow toilets. 








Mandatory!


While NSP imposes certain maximum flow rates, project teams are likely to consider even lower flow rates. Technologies have improved greatly in recent years. Look for the WaterSense certification label. See the Appendix for product requirements and sample cost data.





Mandatory!


Heating and cooling equipment should be sized accurately for maximum efficiency and comfort. Cooling equipment is particularly important, since oversizing leads to short-cycling and reduced dehumidification.





DRGR Requirements


Report number of efficient Air Conditioners added and/or replaced.


Report number of high efficiency heating plants.


Report number of thermostats replaced.





Tip: Field verification by an accredited professional is required for any project seeking ENERGY STAR certification. Check with your local program requirements to determine whether it is mandatory for your project to complete the certification process. 


 





Tip: Field verification by an accredited professional is required for any project seeking ENERGY STAR certification. Check  local program requirements to determine whether it is mandatory for your project to complete the certification process. 


 





Mandatory!


Duct sealing is critical for ensuring that conditioned air is delivered to the right spaces in the right volume. Failure to seal ducts compromises both energy savings and IAQ.


 





Tip: Mastic can be better than tape, since tape won’t adhere to dusty ductwork. 








Mandatory!


To ensure that ducts are sealed correctly, ENERGY STAR certification requires duct tightness testing. Home Energy professionals refer to this process as “duct blasting.” 








Tip: The ENERGY STAR Homes program provides checklists to help HVAC installers self-check their work. These are called the  HVAC System Quality Installation Contractor Checklists. Include this in your project specifications and require installers to complete all relevant sections. This may be useful for all projects as a self-check.








Tip: Field verification by an accredited professional is required for any project seeking ENERGY STAR certification. Check local program requirements to determine whether it is mandatory for your project to complete the certification process. 


 





Mandatory!


 There are two types of ventilation required. “Whole-house” provides fresh outside air for occupants. “Spot” removes localized moisture and pollutants, often from point sources like kitchens and baths. Sometimes one fan can serve both purposes.





Mandatory! 


Field verification is required for any project seeking ENERGY STAR certification. Check with your local program requirements to determine whether it is mandatory for your project to complete the certification process. 


 





Mandatory!


Tracking post-occupancy utility usage is a critical step for refining rehab techniques and reducing overall  consumption. Metering requirements are mandatory for High-rise gut rehab projects, under the ENERGY STAR program.





Tip: Renewables are an excellent complement to projects once energy conservation measures have been maximized.  


Choose the appropriate size of PV system for your site and budget.  Be sure to visit � HYPERLINK "http://www.dsireusa.org" �www.dsireusa.org�  to see incentives that might be available in your area. 





DRGR Requirement


Report number of units with solar panels.





Tip: Lighting remains a great opportunity to reduce electrical consumption in multifamily projects. Consider adding controls to common areas, so that every other fixture remains off until triggered by an occupancy sensor. You may find those lights are on only a few hours each day.  Meanwhile, a safe base lighting level is maintained.





DRGR Requirement


Report number of light fixtures replaced, indoors and outdoors.





Tip: CO poisoning can occur even when no combustion equipment  is permanently installed. Occupants may bring temporary heaters into units or grill in garages. In addition, vehicles emit CO for a period of time after operation. Installing CO alarms is a good practice even when not required by local code.





Mandatory for low-rise gut rehab projects complying with ENERGY STAR Certified Homes v3.0. This practice should be observed in any project where the scope of work extends to new paving, or where foundation moisture problems have occurred. 








U.S. Department of Housing and Urban Development

Neighborhood Stabilization Program  
      



