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NCAF Leveraging  Conference October 2008

What Does Green Mean?
Opportunities in Weatherization, Affordable Housing, and Agency Operations
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Presentation at www.ncat.org
Go to “Sustainable Energy” then “Presentations/Downloads”
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• world population quadrupled 

• life expectancy doubled

• world economy expanded by a factor of 17

1900-2000

1860’s in PA
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1973 Arab Oil Embargo $3.56 to $11.65/barrel
Richard Nixon promised “Project 
Independence” would free America from 
energy imports by 1980

Weatherization Assistance
Energy Conservation and 
Production Act of 1976  
Emergency/Temporary Measures

1979 Iranian Revolution Oil
$15 to $37/barrel

In 1977 Jimmy Carter’s “moral 
equivalent of war.”
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1980’s
Weatherization Assistance
More permanent and more cost-
effective measures (storm windows 
& doors &insulating attics)                     
1984 - Existing space heating and 
water heating systems                           
1985 - Replacement of defective 
furnaces and boilers

Building tightening leads to 
concerns about indoor air quality 
(sick building syndrome)
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1990’s

1993

Global 
Climate 
Change

Weatherization Assistance:

Advanced home energy audits 
to select the most cost-
effective measures   

Cooling Efficiency Measures
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Peaking 
Global Oil 
Production
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1910

1998

Glaciers in Glacier 
National Park have 
decreased in size by 
over 2/3 and are 
predicted to disappear 
by 2030
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Why is Green Building important?

It connects the well-being of people with the 
well-being of the environment.

Environmental 
Sustainability

Social & 
Economic 
Justice

Green 
Building
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Center on Budget and Policy Priorities
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In the US buildings account for:
• 65% of electricity consumption
• 36% of energy use
• 30% of raw materials use                   
• 30% of waste output                           
• 12% of potable water consumption
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US Carbon Dioxide Emissions
Buildings and the Environment: A Statistical 
Summary Compiled by: u.s. Environmental 
Protection Agency Green Building Workgroup 
December 20, 2004 
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What do we mean by 
“cost effectiveness?

Simple Payback

Life Cycle Analysis

Life Cycle 
Assessment Who knows what the 

future cost of energy 
will be?

15
NCAT

Life-cycle 
Assessment 
of a product 
or function

manufacturing

marketing

extraction and 
processing of raw 

materials

eventual recycling 
of disposal as 

waste at end of its 
useful life

use, re-use and 
maintenance of 

the product

packaging

Life-cycle Assessment 16
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Direct Benefits:
Utility Cost Savings 
Increased Durability 
Healthier Indoor Envir. 
Greater Comfort

High 
Performance 

Building
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Indirect Benefits:
Waste Management  
Climate Change               
Embedded Energy                        
Air & Water Pollution     
Habitat Preservation   
Environmental Justice

Direct Benefits:
Utility Cost Savings 
Increased Durability 
Healthier Indoor Envir. 
Greater Comfort

High 
Performance 

Building

Green 
Building
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America's proposed "Bold Energy Plan" = 3% of the energy that the EIA 
projects America will consume in 2030.
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Building energy efficiency, homeowner choices and 
renewable energy, would:

• Supply as much as 37% of America's total energy 
consumption

• Replace 100% of its fossil-fuel-generated electricity

• Reduce its imported oil by as much as 89%.
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The 2030 Challenge asking the global building community to adopt 
the following fossil fuel, GHG-emitting, energy performance 
standards :
All new buildings & major renovations shall be designed to meet a 
50% of the regional (or country) average.

Equal amount of existing building area shall be renovated annually 
to 50% of the regional (or country) average.

The fossil fuel reduction standard for all new buildings shall be 
increased to: 

60% in 2010
70% in 2015
80% in 2020
90% in 2025
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Green Building Strategies
#1.   Save Energy

#2.   Recycle Buildings

#3.   Create Community

#4.   Reduce Material Use - Reuse/Recycle

#5.   Protect and Enhance Site

#6.   Select Low Impact Materials

#7.   Maximize Longevity and Durability

#8.   Save Water

#9.   Make the Building Healthy
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Green Building Strategies
#1.   Save Energy

#2.   Recycle Buildings

#3.   Create Community

#4.   

#5.   Protect and Enhance Site

#6.   Select Low Impact Materials

#7.   Maximize

#8.   Save Water

#9.   Make the Building Healthy

Green Building Strategies
#1.   Save Energy

#2.   Recycle Buildings

#3.   Create Community

#4.   Reuse/Recycle

#5.   Protect and Enhance Site

#6.   Select Low Impact Materials

#7.   Max. Longevity & Durability

#8.   Save Water

#9.   Make the Building Healthy

Weatherization 
Applicability
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Green Standards and Guidelines

ENERGY STAR

ENERGY STAR IAP

LEED for Homes

NAHB Model Green 
Home Building Guidelines

Green Communities

ALA Health House
24
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Comparing Green Building Guidelines and Healthy Homes Principles: A Preliminary Investigation, The National 
Center for Healthy Housing, April 2006

LEED for Homes

NAHB Green Guidelines
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Green Standards
Integrated Design
Location/Site 
Materials/Resources                    
Energy                                           
Water                                                 
Indoor Air Quality                      
O&M/Education                            
Verification

27
NCAT

No. 
Prereq. 
Measures

Min. No. 
Pts 
Required

Max. No. 
Pts. 
Available

Innovation and Design Process 4 22% 0 0% 9 7%
Location and Linkages 0 0% 0 0% 10 8%
Sustainable Sites 2 11% 5 31% 21 16%
Water Efficiency 0 0% 3 19% 15 12%
Energy and Atmosphere 1 6% 0 0% 38 29%
Materials and Resources 3 17% 2 13% 14 11%
Indoor Environmental Quality 7 39% 6 38% 20 15%
Awareness and Education 1 6% 0 0% 3 2%

18 100% 16 100% 130 100%

LEED for Homes Points
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Model GREEN Home Building Guidelines

Targets Mainstream Builders
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Recognizes that low-income families are 
disproportionately impacted by housing related 
health problems

Includes focus on affordable existing housing

http://www.greencommunitiesonline.org
30
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www.greencommunitiesonline.org/
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Green Building Priorities

#1. Save Energy
#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Tax Credit Home

80

Home Energy Rating System (HERS)
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BPI Trainings and Certifications
• Building Analyst
• Air Conditioning/Heating
• Envelope
• Multifamily
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Comprehensive Energy Home Auditor

Standard and Certification

NEW

36
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The HERS Index
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http://www.sustainablybuilt.com/hers.html
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What is ENERGY STAR?

www.energystar.gov
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5

7

9

11

13

15

17

19

Rated R-
value

"Best
Practice*"

Typical
Installation*

Steel Stud
wall

Fiberglass Batts (Real World)
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Grade I Assessment                                 
Installed according to manufacturer’s 
instructions, fills each cavity 
completely, no substantial gaps or 
voids, split and fit tightly around wiring 
and other services

Grade II Assessment
Moderate to frequent defects 
such as gaps around wiring, 
electrical outlets, plumbing, and 
other services; rounded edges 
or shoulders.
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Material Type R-Value

Ozone 
Depleting 
Blowing 

Agent Density
Vapor Retarder 

Perm Rating
Recycled 
Content Common or Brand Name

Fiberglass Batts 3.6 No 3 pcf Permeable Doubtful
Loose fill 3.2 No 2-3 pcf Permeable Doubtful

Cellulose Loose Dry 3.4 No 1.5-2.0 pcf Permeable Yes
Wet Blown 4.0 No Permeable Yes

Expanded Rigid Board 4.0 No low 1 pcf Permeable Doubtful beadboard
Polystyrene Rigid Board 4.0 No high 2-3 pcf Semi-imperm. Doubtful
Extruded Rigid Board 5.0 Yes 2 pcf Semi-imperm. Doubtful Styrofoam Blue Board
Polystyrene
Polyisocyanurate Rigid Board 7.0 Yes 3 pcf Imperm (facing) Doubtful Thermax
Polyurethane Spray Foam 3.6-3.8 No, water low 0.5 pcf Permeable Doubtful Icynene, Sealection 500

Spray Foam 3.7-3.6 No, soy low 0.5 pcf Permeable Doubtful Biobase 501, Healthy Seal
Spray Foam 5.5 No, soy high 1.7 pcf Semi-imperm. Doubtful Biobase 1701
Spray Foam 6.0 - 8.0 Yes high 2 pcf Semi-imperm. Doubtful

Remarks: 1. Fiberglass is susceptable to convective currents and poor installation and may contain ureaformaldehyde.
2. Styrene and urethane insulations may give off toxic gases when if burned.
3. In general, low density foams are open cell and high density foams are closed cell.
4. Vapor permeability depends thickness, especially with foams.

Perms Vapor Impermeability
<=0.1 Impermeable
0.1> and <=1.0 Semi-impermeable
1.0> and <=10 Semi-permeable
>10 Permeable

Quick Insulation Comparison
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Type R-Value

Ozone 
Depleting 
Blowing 

Agent Density
Vapor Retarder 

Perm Rating
Recycled 
Content

Batts 3.6 No 3 pcf Permeable Doubtful
Loose fill 3.2 No 2-3 pcf Permeable Doubtful

Blown-In-Blanket

Fiberglass
Susceptible to convective currents and poor installation, 

may contain ureaformaldehyde.

46
NCAT

Cellulose

Material Type R-Value

Ozone 
Depleting 
Blowing 
Agent Density

Vapor Retarder 
Perm Rating

Recycled 
Contentp

Cellulose Loose Dry 3.4 No 1.5-2.0 pcf Permeable Yes
Wet Blown 4.0 No Permeable Yes
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Material Type R-Value

Ozone 
Depleting 
Blowing 

Agent Density
Vapor Retarder 

Perm Rating
Recycled 
Content Common or Brand Name

Expanded Rigid Board 4.0 No low 1 pcf Permeable Doubtful beadboard
Polystyrene Rigid Board 4.0 No high 2-3 pcf Semi-imperm. Doubtful
Extruded Rigid Board 5.0 Yes 2 pcf Semi-imperm. Doubtful Styrofoam Blue Board
Polystyrene
Polyisocyanurate Rigid Board 7.0 Yes 3 pcf Imperm (facing) Doubtful Thermax

Polystyrene & Polyisocyanurate
Will give off toxic gases when burned.
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Window Surface 
Temperature
Glass surface temperature at 
25°F outdoor, 70°F indoor 
temperature:

Single glass 52 °F 
Double glass 59 °F 
Low E + Argon  62 °F 
High Performance 64 °F 

(Heat mirror films)

Source - Residential Energy
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www.nfrc.org

U-Factor measures how well a product 
prevents heat from escaping a home or 
building. U-Factor ratings generally fall 
between 0.20 and 1.20. The lower the U-
Factor, the better a product is at keeping 
heat in. U-factor, takes into account more 
than conductivity. It also is affected by the 
airflow around the window.

Solar Heat Gain Coefficient (SHGC)
measures how well a product blocks heat 
from the sun. SHGC is expressed as a 
number between 0 and 1. The lower the 
SHGC, the better a product is at blocking 
unwanted heat gain. Assumes the sun 
strikes the glass at 90 degrees.

Visible Transmittance (VT) measures how 
much light comes through a glazing. VT is 
expressed as a number between 0 and 1. 
The higher the VT, the higher the potential 
for daylighting.

A

B

C
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CFLs vs. Incandescent Lamps
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Use CFLs where lights are on for long periods of time or are in 
areas difficult to reach. 

Don’t use CFLs with dimmers, motion sensors, photocells, in 
enclosed fixtures (unless labeled on package).
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Integrated Design

Integrated Project Team
Comprehensive Green Design Approach
Design Charrette

Green Building Rehab Strategies

Getting Started 

Build Project Team

Defining project priorities and adopt 
standards 

RFP for design of/consulting on a 
green building project 

Develop interview questions for 
selecting a green building consultant 
and/or architect
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Making Green Building Decisions
Which investments will do most good?

Most significant benefits

Energy Efficiency, Water Conservation, Indoor 
Health, Resource Conservation

Specific opportunities presented by each project

Consider available resources
No or low cost measures

Greater first cost but savings over time

Important environmentally but no direct financial        
reward
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Energy Efficiency
Energy Analysis – Cost Effective Measures
Performance Testing
ENERGY STAR Appliances
Energy Efficient Lighting
Renewable Energy

Green Building Rehab Strategies

Pine Street
# Code ENERGY STAR                        Savings
1 15,587kWh 7,677kWh          7,910kWh         $578
26 405,274kWh 199,590kWh 205,684kWh   $15,028
Percent of kWh Savings  51%
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings
#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Reuse Buildings (use existing buildings)
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ACME Hotel, Billings, Montana

$3.4 million historic restoration

Serves rental households (20% - 50% AMI)

Rents ranging from $250 - $450

19 units and was 

Occupied in the Fall of 2004
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http://www.homeword.org
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$4,500,000
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“…eating up too much of the local subsidies.” 

“We need to get more units, not more award-
winning green units.”                                           

Rocky Schnert, Affordable Housing Advocate

“Homeward receives support form foundations that 
value our ethic of sustainability.”

“…the Montana Board of Housing now considers 
how energy efficient and green a project is when it 
ranks projects.”                                                

Andrea Davis, Homeward Executive Director
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community
#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use               
– Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Displace Portland cement with 
at least 20% recycled content 

(fly ash or slag)
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ACME Hotel
•Extensive re-use of pre-existing materials including grand stairway, 
wood floors, doors, and trim help maintain the building’s historic nature 
and lower the amount of waste

•Approximately 1,700 pounds of copper and brass were recycled
and 20,000 pounds of radiators and over 40 sinks were removed for 
reuse 

•Use of recycled content sound board, carpet, and carpet pads

•Wheat board cabinetry and decking and interior wood composite 
doors are all rapidly renewable resources

•Salvage and demolition contract to reduce on-site waste and 
ensure that building parts were reused 
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Wood-efficient framing
•all windows 20 to 24 
inches wide

•walls studs at 24” spacing

•single top-plate

•second plate vertical as a 
ledger = no headers 
needed

Advanced Framing

Windows between studs…
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site
#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Synergy with rehab project: shade trees & shrubs      
solar easements

If parking must be replaced: consider porous paving options
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials
#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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Materials and Resources

Construction Waste Management; Minimize 
Waste (reduce, reuse, recycle on the construction site)

Recycled Content Material
Certified and Salvaged Wood
Water Permeable Walkways and Parking

Green Building Rehab Strategies 78
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Forest Stewardship Council
FSC is a non-profit organization devoted to 
encouraging the responsible management of the 
world’s forests. FSC sets high standards that 
ensure forestry is practiced in an environmentally 
responsible, socially beneficial, and economically 
viable way. 

http://www.fscus.org/



14

79
NCAT

Natural Materials

•Lime for plasters
•Milk Paint
•Sustainably-harvested wood 
flooring and decking
•Re-used heavy timbers
•Straw, earth & stone
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity & Durability
#8. Save Water

#9. Make the Building Healthy
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Cemplank, Inc 
Blandon, PA
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water
#9. Make the Building Healthy
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Green Building Rehab Strategies

http://www.epa.gov/watersense/
EPA WaterSense
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Green Building Priorities

#1. Save Energy

#2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use – Reuse and Recycle

#5. Protect and Enhance Site

#6. Select Low Impact Materials

#7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy
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DOE Weatherization Program Regulations

Do not cause or exacerbate health and safety 
problems for workers and clients

Wood Stoves

Knob & Tube Wiring

Carbon Monoxide (unvented space heaters)

Lead Based Paint

No Guidelines on broader health and 
environmental impacts

To reduce energy use in as many homes as possible at the 
least cost……………………………………………………………
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Libby
Glacier National Park

Yellowstone 
National Park

MONTANA

Asbestos
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Urea Formaldehyde-free Composite Wood
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Green Seal Green Seal provides science-based 
environmental certification standards that are credible, 
transparent, and essential in an increasingly educated 
and competitive marketplace. 

http://www.greenseal.org/
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Non-flat Paints: < 150 grams/liter

Flat Paints: < 50 grams/liter
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Carpet & Rug Institute
Green Label Plus, for carpet and 
adhesives, sets an even higher 
standard for IAQ and ensures that 
customers are purchasing the very 
lowest emitting products on the 
market.

http://www.carpet-rug.org
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< One Sone

Controls
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Exhaust Fan Flow Test

Actual flow is 
often less than 
half of the fan 
rating.
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Mechanical Ventilation
REM/RATE assumes ASHRAE 62.2-2003

Requires continuous whole-building* mechanical ventilation 
based on conditioned floor area and # of bedrooms

7.5 cfm/bedroom +1 plus 1 cfm/100 SF 

Example: 3-bedroom 2400 SF house

(7.5 cfm x (3+1)) + (2400/100) = 54 cfm
* - Mech exhaust system may include local exhaust fans.
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Infiltration versus Mechanical Ventilation

Mechanical      
Infiltration Ventilation

Reliable appropriate quantity of air NO Yes

Air delivered to appropriate spaces NO Yes

Can be shut off if house is unoccupied NO Yes

Quality of air good as outdoor air NO Yes

Note: This assumes mechanical system is properly designed.
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Heat Recovery Ventilator
•Whole-house 
positive ventilation

•Vents bathrooms & 
kitchen

Check out: www.renewaire.com
102

NCAT
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(Negative Pressure)
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• Water related to 90% of 
building and material failures 
(ASHRAE)

• Estimated $9 Billion/year in 
repairs

Moisture
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EPA recommends that all 
homes built in Zone 1 have 
radon reduction systems.
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Is there a safe 
level of radon? No.

Can you test for 
radon before 
construction? No.
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Test for lead 
paint

Follow lead 
safe practices
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• Universal Design
• Wider Doorways
• Higher Wall Outlets
• Lower Kitchen Cabinets
• Bathrooms Designed for Accessibility
• Adaptable Design for Further Modifications
• First Floor Bedroom in 2-story Units
• Two 1-story At Grade Units

114
NCAT

Greening Your Operations
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Greening Is Good Business
Saves Money
A typical office disposes of about 350 pounds of wastepaper per 
employee per year. Switching from single-sided to double-sided can cut 
this almost in half.
Ghirardelli redesigned their packaging to incorporate reusable plastic 
totes saving the chocolate company $520,000 annually.

Reference: NRDC Greening Advisor
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Greening Is Good Business
Saves Money
A typical office disposes of about 350 pounds of wastepaper per 
employee per year. Switching from single-sided to double-sided can cut 
this almost in half.
Ghirardelli redesigned their packaging to incorporate reusable plastic 
totes saving the chocolate company $520,000 annually.

Reduces Risk
it is smart business to take a hard look at how to minimize the risks and 
costs—and increase the opportunities and savings—for your business 
in a carbon-constrained world.

Reference: NRDC Greening Advisor
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Greening Is Good Business
Saves Money
A typical office disposes of about 350 pounds of wastepaper per 
employee per year. Switching from single-sided to double-sided can cut 
this almost in half.
Ghirardelli redesigned their packaging to incorporate reusable plastic 
totes saving the chocolate company $520,000 annually.

Reduces Risk
it is smart business to take a hard look at how to minimize the risks and 
costs—and increase the opportunities and savings—for your business 
in a carbon-constrained world.

Creates Good Public Relations
Environmentally intelligent initiatives help enhance your standing in the 
community.

Reference: NRDC Greening Advisor
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Greening Is Good Business
Saves Money
A typical office disposes of about 350 pounds of wastepaper per 
employee per year. Switching from single-sided to double-sided can cut 
this almost in half.
Ghirardelli redesigned their packaging to incorporate reusable plastic 
totes saving the chocolate company $520,000 annually.

Reduces Risk
it is smart business to take a hard look at how to minimize the risks and 
costs—and increase the opportunities and savings—for your business 
in a carbon-constrained world.

Creates Good Public Relations
Environmentally intelligent initiatives help enhance your standing in the 
community.

Boosts Employee Health, Morale, and Productivity
Using less-toxic products and incorporating “green building” techniques 
have also been shown to reduce absenteeism and increase 
productivity. 

Reference: NRDC Greening Advisor
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http://www.nrdc.org/greenbusiness/
120
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Sample Purchasing Policy
Comparable environmentally preferable products and services 
should receive purchasing preference.

Where possible, purchasing decisions shall favor products that:
Reduce greenhouse gas emissions
Reduce the use of hazardous chemicals                          
Contain the highest percentage of recycled content 
Reduce air and water pollution
Reduce waste
Reusable products
Are recyclable or compostable
And use suppliers who strive to improve their    

environmental performance
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Incorporating environmental stewardship and sustainability 
in business operations………

Green Operations Checklist
Facility Energy Efficiency (lighting, HVAC, misc. equipment) 

Utilize Utility Incentive Programs

Energy Efficient or Alternative Fuel Vehicles (hybrids, electric cars, 
biodiesal)

Employee Transportation (walk, bike, car pool, public transportation) 

Extensive Reuse and Recycling

Office Products and Equipment

Recycled Products

Low Polluting Products (Low VOC paints, carpets, furniture)

Locally Manufactured Products
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www.greenguard.org/
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………..every kWh generated by a renewable generator, one 
kWh less is generated by fossil fuel plants.
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1,518 Miles………………………………

The average distance that food travels 
from farm to fork in the US.

NCAT
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930 gallons of gasoline……………..

The energy equivalent required to 
grow, process and deliver the food 
consumed by a family of four in the 
US each year.
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Montana produced 70% of its own 
food through the 1940s.

68%

45%

10%

0%

10%

20%

30%

40%

50%

60%

70%

80%

1941 1960 1980 2006
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Insert 2 slides for Maps (US first then MT) 

Conventionally Sourced UM Meal 
(SYSCO)
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Conventional meal traveled 3 times more 
miles than the Montana-sourced meal. 

Used 3 times more Fuel.
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Farmers' Markets in U.S.
•Farmers’ markets still represent only 
0.3% of food sales.
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Sales of Organic Food
From $3 billion in 1997 to more than $10 
billion in 2003.

Has grown by 20 percent annually.

NCAT
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Green.
There is a lot at stake for all of us.

Presentation at

www.ncat.org
Go to “Sustainable Energy” 

then 
“Presentations/Downloads”

What Does Green Mean?
A holistic approach to creating better homes and 
communities for low-income people and a sustainable 
world.

What role with you play in creating clean and green jobs?


