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What Does Green Mean?

Opportunities in Weatherization, Affordable Housing, and Agency Operations

Dale Horton, Architect

NCAT Sustainzble Energy Program Man

1860's in PA

190@-2000
o world pepulation quadrupled
o life expectancy doubled

. & world économy expanded by 3 factor of 17-

1980'’s

Weatherization Assistance

® More permanent and more cost-
effective measures (storm windows
& doors &insulating attics)

I 1984 - Existing space heating and
water heating systems

B 1985 - Replacement of defective
furnaces and boilers

B Building tightening leads to
concerns about indoor air quality
(sick building syndrome)

National Center for Appropriate Technology

For almost 30 years NCAT has been serving
people by promoting and demonstrating
energy efficiency, renewable energy, and
sustainable agriculture.
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Go to “Sustainable Energy” then “Presentations/Downloads”
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1973 Arab Oil Embargo $3.56 to $11.65/barrel l-‘ "
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

In 1977 Jimmy Carter’s “moral
equivalent of war.”

Per capita greenhouse gas emissions by country in 2000 (including land-use change)

to select the most cost- | -
effective measures Climate’
L4 Cooling Efficiency Measures Change
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Why is Green Building importalﬁ

lt.connectsithe well-being of people with the
well-being of the lenvironment.

e

Green
Bullding - gystainability

Social &
Economic
Justice

Environmental

| Impact on the Budgets of Low-Income
Households Goes Well Beyond Home Energy

Shaves of Cost Increase for Poorest 20 Percent of Population by Product Categary

Gascline
8%

Hame Energy

Other
Consumption
0%

Source: CBPP calculabons based on Consumer Expenditure Survey data and CBO
methodology.

Center on Budget and Policy Priorities

[ FGwEl |
Poor Families Hit Hardest by
Energy Cost Increases

Increase in Househoid Costs (as a Share of Income)
Due to a 15 Percent Cut in CO2 Emissions
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iln'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




US Carbon Dioxide Emissions
Residential
Buildings
21%

Who knows what the
future cost of energy
will be?

N Commercial
onh- .01
B '[dr? - Buildings

ulldgl

ng 18%
61%
extraction and
processing of raw
materials

eventual recycling II‘ |

of disposal as
waste at end of its

manufacturing

useful life y s
Assessment
| of a product
or function
use, re-use and packaging
maintenance of
the product
marketing
Life-cycle Assessment

Green . [] Direct Benefits:

Building . = \yiility Cost Savings

—r— Increased Durability
Healthier Indoor Envir.
Greater'\Comfort

Indirect Benefits:

Waste Management

Climate Change

Embedded Exergy

Air & Water Po\thion 4 -

Habitat Preservation g High

Environmental Justice~| ‘ Performance
: 5 Building

- | Direct Benefits:

~Utility Cost Savings
Increased Durability
Healthier Indoor Envir.
Greater' Comfort

: High
Performance
: Building

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%.

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

Equal amount of existing building area shall be renovated annually

0 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

i) BuildingGreen.com
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

Green Standards and Guidelines
sENERGY STAR ' l

= ENERGY STAR IAP ‘,«/\}
g
= EED for Homes L—E—ED

=*NAHB Model Green ,@f
HAHBNATIONAL
Home Building Guidelines sl

(]
gl' cen .
communities®
1: AMERICAN
LUNG
ASSOCIATION.
FIHEALTH HOUSE.

=Green Communities

sALA Health House

23

< o . Weatherization
_ | Green Building Strategies  applicability

A, vA

Save Energy {.‘.!.‘.!

A

L:?}‘Y(;j
Recycle Buildings X
Create Community
Reuse/Recycle

Protect and Enhance Site
Select Low Impact Materials
Max. Longevity & Durability
Save Water

Make the Building Healthy

What is LEED?

Leadership in Energy & Environmental Design

LEED for Homes is a floating peint rating system
with 4 Certification Levels.

This scale slides per a calculation which

considers the square footage of the house per bedroom ratio
For a 4 bedroom 2 ,600sf Home the scale is:

« Platinum: 90 - 129
- Gold: 75 -89

- Silver: 60—-74
= Certified: 45 - 59

Materials and information can be found at - www.usgbc.org




Figure 2: Innavation Adoption by Group

Green Standards
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Model GREEN Home Building Guidelines

MAHE MATIONAL
GREEN BUILDING
PROGRAM™

LEED for Homes Points

- N
L E E D No. Min. No. Max. No. iz
Prereq. Pts Pts.
FOR HOMES Measures Required Available
Innovation and Design Process 4 22% 0 0% 9 7%
Location and Linkages 0 0% 0 0% 10 8% Polnts Aagulrad for I.h- "‘":" Diftecent L ""‘"Em‘ ot “"&“ﬁl
Sustainable Sites 2 11% 5 31% 21 16% | Lot ©asign, Braparation, snd Devalsomane [o  Jlso |22 | .
Water Efficiency h..g 0 0% 3 19% 15 12% lg,mm [ — [ o - ]
Energy and Atmosphere 3 1 6% 0 0% 38 29% | Eneray ettciancy oz Jsa|oa|
Materials and Resources ™ 3 17% 2 13% 14 11% | wates eherency ] ) 1 |
Indoor Environmental Quality ¢ 7 39% 6 38% 20 15% |,,.,,W Envirormantal Guality ENENE |
Awareness and Education <@ 1 6% 0 0% 3 2% — ) 7 ¥ |
18 100% 16 100% | 130 | 100% S i
| stobal imoact B s |ls |
3!::.: additional points from sactions of your 100 100 100 .
system for space heating and
2 d in the Bnargy EMiclancy eé 28

Green Communities Criteria Checklist

Green Communities Criteria 2008

gru.(. 11 - ..
Ocommunities

= Recognizes that low-income families are
L L2 U

disproportionately impacted by housing related : i midre
health problems
=Includes focus on affordable existing housing ' u

http://www.greencommunitiesonline.org WWW greencommunitiesonline org/
29 0




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

Home Energy Rating System (HERS)
Resielimtonl Enenton Sirvicts Network

Typical Existing Home in Community 120

Home Which Meets Current Code 100 ==

ENERGY STAR New Home H 80 i

Tax Credit Home 70 2

Net Zero Energy Home 0 =

Northwest ENERGY STAR®

BUILDING '
PERFORMANCE " HEALTH &
INSTITUTE INC. | - SANERY

HOME CONSUMERS CONTRACTORS  AFFILIATES  ABOUT BPI  GOVERNMENT SERVICES

BPI Trainings and Certifications
* Building Analyst

* Air Conditioning/Heating

* Envelope

* Multifamily

NEW

BPI & RESNET PROPOSE
NEW JOINT COMPREHENSIVE
HOME ENERGY AUDIT STANDARD
Public Comment Period Now Open

For the past two years, representatives of the Building Performance,
Institute (BFI) and the Residential Ensrgy Services Network (RESNET)

ave been working together to draft a certification standard for the
Comprehensive Energy Home Auditor. The Board of Directors of BPI
and RESNET have authorized a draft standard to go through the
public review and comment process required for adopting the
standard. Individuals who are certified through the new joint standard
will be able to conduct home energy ratings and building analysis for
BPI Accredited Contractors.

Comprehensive Energy Home Auditor

Standard and Certification

The 2030 Challenge

« Challenge that all new -
American homes will I‘«
be carbon neutral by S
2030 R
= Adopted by: [y e
- U.8. Conference of = I
Mayors o

— American Institute of [tu > L e

Architects e

- ASHREA L )

« Adopted RESNET W )

HERS Index for T

residential challenge T




G1b | Ethcient Energy Uze: Moderate and Substantial Behabilitation
Perfoem an energy analysis of euisting b dition, estimate costs of mg s,
mplement measures that wall improve building enengy periormance by 15 percent from pre-
rencration figures.

Al Gore’s Home |  The HERS Index |

5%  Additicaal Reductice: Optional
LH | Exceed the re Enen llml!'-ll

standands by increased peroentages

HERS Index Requirements for Boulder County and the City of Boulder

e
|

Civer 5000 sq/f
HERS 35

http://www.sustainablybuilt.com/hers.html 38

37
52 | Energy Star Appliances
LH | ¥ prowiding appliances, install Energy Stae clothes washers, dishwashers and refrigerators
ENERGY STAR Qualified Products
SIUCtE IR Moce Tan 30 Calegones e ehgie 1o e CNERGY STAR They use
3 NGy, Sdve Moty 853 Bl protect e emvitcament Ask B e ENERGY
STAR
39

PROTECT OUR ENVIRONMENT
FEH FUTURE GENERATIONS
u P

A LS. D | Energry

ENERGY STAR EESTE U P RS ST search | o |
PRODUCTS b HOME IMPROVEMENT b ﬁ

Stay Wasm Wen | Expions Products > ENERGY STAR  EXDIORs Home Impecimeont =
ENERGY STAR | Ac HOME ADVIS0n 4
@home ™ Iy

Tolmthe  Fapiors Rulidings & Panin >
ENEAGY STAR
CHALLENGE?

www.energystar.gov

il

CHANGING WORLD:

BUILDER LIABILITY: NEW STORM
air leakage

in envelope

=
ENERGY STAR

air leakage
in ducts

& PRO (RM<RR

air leakage
and

air barriers

in envelope

Fiberglass Batts (Real World)
1917

171
15+
13+

111

Rated R- "Best Typical Steel Stud
value Practice*" Installation* wall




Quick Insulation Comparison

Grade | Assessment Grade Il Assessment p—
2
Installed according to manufacturer’s Depleting
instructions, fills each cavity Moderate to frequent defects Blowing Vapor Retarder| Recycled |
completely. no substantial gans or such as gaps around wiring, Material Type _|R-Value| Agent Density | Perm Rating | Content | Common or Brand Name
I p _y, ub: gap: " electrical outlets, plumbing, and Fiverglass Batts - 36 No 3pcf' Permeable Douzl:u:
voids, split and fit tightly around wiring . Loose fi 32 No 28 pe Permeable | Doubtfu
. other services; rounded edges Cellulose LooseDry | 34 No 15:20pc | Permeable Yes
and other services hould WetBlown | 4. No Permeable Yes
or shoulders. Expanded [Rigid Board 4. No. low 1 pef Permeable Doubtful
Jpolystyrene l&g\d Board 4. No high 2-3 pcf | _Semi-imperm. | Doubtful
i e Extruded Rigid Board 5. Yes 2pef P Doubtful Blue Board
Boundary condition for “Grade I" Boundary condition for “Grade II" bolystyrene
Polyisocyanurate |Rigid Board 7.0 Yes 3 pef Imperm (facing) | Doubtful |Thermax
— b mmme— — = Polyurethane [Spray Foam | 3.6-3.8 | No, water | low 0.5 pcf Permeable Doubtful_[Icynene, Sealection 500
' L Spray Foam | 3.7-36 | No,soy | low 0.5 pcf Permeable Doubtful |Biobase 501, Healthy Seal
| ! | . |Spray Foam 55 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 cel

4. Vapor depends thickness, especially with foams.
= At LR ! Perms Vapor Impermeabili
Gaps cleae thiough Comeression or mcomplete fi e <01 impermeable
nsiabon- mn:\’ai 2% of ared, compressed by m;f;ﬂ?&-ﬂh 0.1>and <=1.0 Semi-impermeable
<30% of intended thiciness = 2 10> and <=10 Semi-permeable
>10 Permeable
43 44

Fiberglass

Susceptible to convective currents and poor installation,
may contain ureaformaldehyde.

Cellulose

Ozone
Ozone Depleting
Depleting Blowing Vapor Retarder | Recycled
Blowing Vapor Retarder Recycled Material Type R-Value| Agent Density Perm Rating Content
Type R-Value Agent Density Perm Rating Content Cellulose ,|Loose Dry 3.4 No 1.5-2.0 pcf \ Permeable Yes
Baits 36 No 3 pcf Permeable Doubtful fIwet Blown 40 No |_Permeable Yes
Loose fill 3.2 No 2-3 pcf Permeable Doubtful

Blown-In-Blanket

. Winter Window Comfort Fact
Polystyrene & Polyisocyanurate perTndonTemonTaeen

Will give off toxic gases when burned. WindOW Surface
Ozone
Depleting Temperature
- N avae] oming | sy | apor Retarder| Recycled | i Glass surface temperature at
aterial ype -Value| Agen ensity erm Rating | Content | Common or Brand Name o o -

Rigid Board 4.0 No low 1 pef Permeable Doubtful_|[bs 25°F outdoo.r, 70°F indoor I':'"m‘“lo" allows cold
Polystyrene Rigid Board | 4.0 No high 2-3 pef |_Semi-imperm. | Doubtiul temperature: air to enter the room.
Extruded Rigid Board | 5.0 Yes 2 pef Semi-imperm. | Doubtful |Styrofoam Blue Board Ssingle dl 52 °F S
polystyrene ingle glass

Rigid Board | 7.0 Yes 3pof | Imperm (facing) | Doubtful |Thermax 2 Double glass 59 °F Radiation between

warm skin and the
cold window surface
chills the body.

=Low E + Argon 62 °F
=>High Performance 64 °F
(Heat mirror films)

Convection currents are formed when air near the
colder window surface cools, becomes denser, and
flows downward, creating a continuous flow pattern.

Windows create three wintertime comfort problems.

Source - Residential Energy




53a

World's Best Q U-Factor measures how well a product

Window Co. prevents heat from escaping a home or ‘,?(
building. U-Factor ratings generally fall 536 A -
between 0.20 and 1.20. The lower the U- I8 ).1.

I

"ENERGY PERFORMANCE RATINGS Factor, the better a product is at keeping
" Solar Heut G Coeticmnt heat in. U-factor, takes into account more

0“5‘35' @ 0.32 than conductivity. It also is affected by the CFLs vs. Incandescent Lamps

ADDITIONAL PERFORMANCE RATINGS e airflow around the window.

Visithe Transmitance | Air Leakage (US/H) Solar Heat Gain Coefficient (SHGC) .
® .5 ® . measures how well a product blocks heat 1_0 Watts H 19 Watts
Condemation Resntance | from the sun. SHGC is expressed as a 26 Light : 100 Light
e 51 — number between 0 and 1. The lower the Watts { [4Q%] : Watts 7 [10%]
ST ———— SHGC, the better a product is at blocking 3 E —. |
o e UAC a7 unwanted heat gain. Assumes the sun 100% - 1 6 +  100% - " 90
—— strikes the glass at 90 degrees. Electricity % 2 Seciriotty |
- '
WWW_nfrC_OI’g e Visible Transmittance (VT) measures how e WGTTS E ™ WQ?TS
much light comes through a glazing. VT is '
expressed as a number between 0 and 1. HeﬂT Heaf
The higher the VT, the higher the potential [60%) [50%]

for daylighting.

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).

CFL Sizes and Shapes

CFLs come in a variety of shapes and sizes. The majority of CFLs are designed to look identical to the
incandescent light bulb version. The table below identifies the mast popular CFL shapes that are available at
retail

Bare Products Covered Products Reflector Products
Mini-Spiral or | Tube or Incandescent/ |Globe G25, |Candelabra, Indoor and Qutdoor
Twist Universal Adine G30, G40 Post or Bullet  |R20, R30, R40, PAR38

Shape

. 7 (e UL N W
- = - L <

EEE Integrated Design
Pine Street

|GHBORHOOGD = Integrated Project Team
LT = Comprehensive Green Design Approach
[ % vt henviom = Design Charrette

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

53 Green Building Rehab Strategies 54




Making Green Building Decisions —
e _ Energy Efficiency
= Which investments will do most good? Energy Analysis — Cost Effective Measures
= Most significant benefits Performance Testing

Energy Efficiency, Water Conservation, Indoor ENERGY STAR Appliances
Health, Resource Conservation Energy Efficient Lighting

= Specific opportunities presented by each project ; wable En_ergy |

—_

Consider available resources : | 1
S

Pine Street
= Greater first cost but savings over time Code ENERGY STAR Savings

= Important environmentally but no direct financial E 15,587wn  7,677wwn  7,910wn  $578

dalory %26 405,274xin199,590wmn 205,684wn $15,028
- Percent of kWh Savings 51% B2

LT

= No or low cost measures

Green Building Priorities

gl #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

y, ..- .':,.-._
ACME Hotel, Billings, Montana

= $3.4 million historic restoration

;} = Serves rental households (20% - 50% AMI)

i@z " Rents ranging from $250 - $450

= 19 units and was

@ = Occupied in the Fall of 2004




Developing affordable housing and asset-building strategies for those most in need
Hhirough innovative, sustainable and replicable methods

http://www.homeword.org

affordableHOUSING
homeownershipCENTER
policy&OUTREACH
buildingCOMMUNITY
aboutHOMEWORD

Job Openings

contactU$

Homebuyer Classes

Financial Fitness Classes

Affordable Rental Housing

$4,500,000

Fspie ¢ s ot bt

| Long road home

Nonprofit completing affordable housing project in troubled ma

o e “ 63

“...eating up too much of the local subsidies.”

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

“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.”

=

Long road home

Nonprofit completing affordable housing project in troubled mai

e . 64

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

0 mine (exCep! it st
ezt :gr or renats)

11



mn 24b | Smart Site Location: Grayfield, Brownfield or Adaptive Reuse Site

LH | Locate the projact on a grayfield, brownfield or adaptive reuse site
Pine Street
MEIGHOORMD G D [ a]4]n]
This i Herma: Pine Street
22 | Compact Development: New Construction Mandatery -
1 of at least six units per acre for detached/semi-detached fencept reats)

23 Mandatoey
¥ gle:
OpEN SpACES n\‘i adacent devel cDmc'n
24a | Smart Sie Location: Passive Solar Heating/Coaling 4
LH | Orient busbding to make the greatest we of pass lar heating and codling.

Green Building Priorities

= foprant ’ #1. Save Energy
o : : o LR S #2. Recycle Buildings

#3. Create Community

#4. Reduce Material Use

— Reuse and Recycle

#6. Select Low Impact Materials

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

#9. Make the Building Healthy

61 | Construction Waste Management
LH  Develop and implement a construction waste management plan to reduce the amount of material
sent to the landfill by at least 76 percent

| 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

Dlsplace Portland cement Wlth
at least 20% recycled content
(fly ash or slag)

*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




Wood-efficient framing

all windows 20 to 24
inches wide

wallls studs at 24" spacing

Bacgtan mp

)

single top-plate

second plate vertical as a
ledger = no headers

needed

Synergy with rehab project: shade trees & shrubs
solar easements

If parking must be replaced: consider porous paving options

1 I e=—T]

PINE STREET NEIGHBORHOOD  Hazleton, PA.

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

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

B2 | Recycled Content Material 4
LH | Use materials with recycled content; provide calculation for recycled content percentage based vAs
on cost o value of recycled content in relation to total matesials for peoject, Minimem recycled ‘,.I

material must be 5 percent

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 77

63 | Certified, Salvaged and Engineered Wood 5
LH | Commit to using at least 25 percent (by cost) wood products and materials that are salvaged wood,
engineered framing materials or certified in accordance with the Forest Stewardship Council.

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.

3 \""Forest Stewardship Council
“ United States S

FSC

fscus.org/

78

13



Natural Materials

Lime for plasters
Milk Paint

Sustainably-harvested wood
flooring and decking
Re-used heavy timbers
Straw, earth & stone

MOISTURE CONTROL HIGHLIGHTS:
WATER MANAGED ROOFS

ENERGY STAR

BITUMINOUS MEMBRAME AT VALLEYS

TYPICAL FASCIA AND EAVE DETAL

Cemplank, Inc
Blandon, PA

B0 C
T o §TCRSLANE (77 332 7520

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

MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLS

BEST PRACTICE INSTALLATION

@ WINDCW FLASHING i

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

14



Water Conservation

Ala | Water-Conserving Appliances and Fixtures: New Construction Mandatory

Green Building Priorities

chowerheads - 2.0 GPM kitchen faucets — 2.0 GPME bathroom faucets - 2.0 GPM
A1b | Water-Conserving Appliances and Fixtures: Moderate Rehabilitation
LH Install water-consenving ficures with the following menimuem specifications for toilets and shower
heads and follow requirements for other foures whenever and whenever they are replaced: toilets
1.3 GPF: showerheads ~ 2.0 GPF. kitchen favcets ~ 2.0 GPM; bathroom faucets -~ 2.0 GPM.
Alc | Water-Conserving Appliances and Fixtures

#1. Save Energy
#2. Recycle Buildings

#3. Create Community

LH | Install wates-corserving fixtures with the fallowing minimun specifications: toilets - 1.1 GPF; . #4. Reduce Material Use — Reuse and Recycle
shuwe 5~ 1,75 GPM; kitchen faucets — 2.0 GPM: batheoom Faucets - 1.5 GPM WaterSeme
42 | Efficient Imigation P #5. Protect and Enhance Site

ey et

LH | IFimigation is necessary, use recyched gray water, roof water, collected site runoff, water from
municipal recycled water system, or a highly it inrigation system including all the followi
system designed by EPA Water Sense peok al; plant beds with A deip imigation system;

e
+ Mt o

#6. Select Low Impact Materials

!.l.l Dl

tah d turt and beddi - 3 water timercontroller; ture 22 P . .
.s:n.J:Evm b s G e e e i #7. Maximize Longevity and Durability

#8. Save Water

#9. Make the Building Healthy

e b et
=™
fR—

EPA WaterSense _
http://www.epa.gov/watersense/ 5'-‘-.3!

Green Building Rehab Strategies g5

Weatherization Assistance Program

&

& BOE Weath erjz8

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

S

MONTANA

= Wood Stoves Vo g e
* Knob & Tube Wiring % ; Yellowstone
= Carbon Monoxide (unvented space heaters) A i j : National Park

= Lead Based Paint

No Guidelines on broader health and
environmental impacts

To reduce energy use in as many homes as possible at the
[EAST COST. ..ttt et e e

HOW DO Ho|
FOR THE ENERGY STAR
INDOOR AIR PACKAGE?

IAQ RISK REDUCTION PRINCIPLES

1)

START WITH ENENGY STAR

ENERGY STAR

ey stz o ¢ £t okt e

1 sare cono
: | ENEREGY STAR

eliminate, substitute, or modify pollutant sources

(20 million Americans have it); ~2 million ER wisits per year r -
: ; « Increasing Risks of Raden 2. Dilution
ﬁ- 3 E 1?;‘”_"" A o ga ik et ventilate to dilute unavoidable pollutants
SN 5 Ticsacaty Dby Pt e g
g « Chemical Pollutants - ritrarion
£ ’ EPA estimates 2-5 times more than outdoor air remove targeted pollutants,
: ENEIIG\!‘STAR B Now consiher it last resort after source control & dilution

Pegple spend 290% of their time indoors, and »60% in their homes!




BUILDING MATERIALS HIGHLIGHTS:

PROTECTION

ENERGY STAR

P Low  No Valatile Organic Compaunds (VOC | Paints and Primers Mandatoey

LH | Specify that all interior paints and primers must comply with curnent Green Seal standards for low- 4‘6’»
VOC limits o 2}
12 Low [ No VOC Adhesives and Sealants Mandatory

LH | Specily that all adhesives must comply with Rube 1168 of the South Coast Al Duality Management vhs
District, Caulkes and saalants must comply with Regulation 8, Rule 51 of the Ray Area Air Duality ‘;’:
Management Digtrict.

13 Urea Formaldehyde-free Composite Wood
lze particleboard and MOF that is certified comgliant with the ANSI A208.1 and AZ08.2. [f using

nonrated composite wood, all exposed edges and sides must be sealed with low-VIDG sealants.

BUILDING MATERIALS HIGHLIGHTS:
LOW-EMITTING MA LS
APA
A oy
s

Certified
Green”

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/

Product Category \VOC % by weight -

Construction, Panel, & Floor

159 ~200g/L
Covering 8 o
Construction, Panel, & Floor

79 ~100g/L
Covering (CA ONLY '09) ' e

| Cauks & Sealants 4% ~60g/L

General Purpose Adhesives 10% ~120g/L
Contact Cements (General

55¢ ~600g/L
Purpose) - includes 1 gallon 8 gl
Contact Cements (Special o T35

Purpose)- includes 1 gallon

u, wtard tor 13, oon puimts
nder the e 14 {a0a). o ss 11 fares)
et G0 (N997) b B My 1, 200 1 rmonphy i o ryvies o aredan.

e

Non-flat Paints: < 150 grams/liter

Flat Paints: < 50 grams/liter

14 | Green Label Certified Floor Coverings Mandatory
LH | Do not install carpets in below grade living spaces. entrywarys, bundry rooms, bathrooms, kitchens | _(Fprovding
! ¥ Hogr covenngsi
or utility roome. [¥ using carpet, use the Carpes and Rug Institute’s Green Labed certified carpet, pad
and carpet adhesives.

S

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.

CRIL.

T LABLL

GREEN LABEL

http://www.carpet-rug.org
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75a | Exhaust Fans - Bathroom: New Construction and Substantial Rehabilitation Mandatory
LH | Install Energy Star-labeded bathroom fanc that exhaust to the cutdoors and are connected to a light
switch and are eguinped with 2 humidistat sensor or temet. or cperate continuoushy

o

156
LH
1.5¢

Mandatory
o the exterior,

er vented fans or range whaust 1o the exterior

HVAC SYSTEM HIGHLIGHTS: @
SPOT VENTILATION

< One Sone

Controls

——————————————
1

Actual flow is ’
often less than
half of the fan

. £m rating.

Exhaust Fan Flow Test

16a | Ventilation: Except for Moderate Rehabilitation Mandatary
LH o System dwelling unit. providing adequae fresh air per ASHRAE 62.1-
il buikdings above thiee stories or ASHRAE 62 2 for singls family and low-rise

T6b
er ASHRAE 62.1
by and low-rise

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 ¢fm/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.

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.

Heat Recovery Ventilator

Inside  Oumide

Whole-house
positive ventilation

Vents bathrooms &
kitchen

100
17 Mandatory
LH g Contractors of America

118 | Combustion Equipment: Includes Space and Water-Heating Equipmant Mandatory
LH | Specify power vented or combustion seabed equipment. Install one hasdwired CO detectar for each

clegpang area, mirmum oné per floor
POWER/DIRECT VENTED EQUIPMENT
102

17



Moisture

* Water related to 90% of

building and material failures

(ASHRAE)

» Estimated $9 Billion/year in
repairs

105

7.10a | Basements and Concrete Slabs: Vapor Bamier Mandatory
Provide vapor harrier under all sishe. For concrete fioors eisher in basements o
| 5 of gravel over so er all gravel witl
¢ or more, (n interior

7.10h | Basements and Concrete Slabs - Radon: New Construction and Substantial Mandatory
Rehabilitation
In B

Radon Risk is High in
much of the US. Check
State & local authorities
for more detailed
information on Radon risk
in your area.

EPA recommends that all
homes built in Zone 1 have
radon reduction systems.

Nete: these maps indicate average
risk by county. However, High levels
of Radon can be found anywhere,
and soil gases may be toxic!

108
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Comparison of Death Risks
How Does Radon Enter A House?
45,000 Ao
40,000 1
Is there a safe 35,000 L
level of radon? No. 5 0w =
; 25,000 [
Can you test for & o 0 L
radon before g 1500 |
. o "
construction? No. 10,000 -
5,000 3700 4,00 |
[ | ,
& & < ©
< o“°§ & (‘c‘\b@(\ i
" &
¢ g
& e
S Common Radon Ertry Painte
Qo‘
109 110

115 | Lead-Sale Work Practices: Rehabilitation Mandatory

For properties built before 1978, use lead-safe work practices during renovation, remodeling,
painting and demaolition.

Active Systam
n Basement or with
Slab-on-grade

Passive System
1 Basement or with

)
=X

e anee

Bastenn

' Lead Hazard
-..Inbmm.lan for Famuleg

i%"s%‘“"

Test for lead
paint

Follow lead
safe practices

112

111

746 | Healthy Flooring Materi rrnative Sources
L 1, ings : all rams.

Neighborhood

Greening Your Operations

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




Greening Is Good Business

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

115

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

itis 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

itis 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

itis 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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‘5 \  NATURAL RESOURCES DEFENSE COUNCIL
NRDC THE EARTH'S BEST DEFENSE

THE BUSINESS CASE FOR BUILDING GREEN
Moare and more owners and developers are building green. Learn why. and how.

Green B a LEED for Neighborhood Affordable Green

This site offers building Development Housing

professionals a five-step Mew standards created by The Green Communities
guide to planning a green an NRDC partnership will Initiative will build

building project, from help guide developers and thousands of affordable.
inception and design communities to build environmentally friendly
through marketing. greener neighbarhoods homes across the country.

http://www.nrdc.org/greenbusiness/

119

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

Po  o%
o o

-

X3

RS

X3

RS

X3

RS

X3

*

X3

*

120
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Incorporating environmental stewardship and sustainability
in business operations.........

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

Q Utilize Utility Incentive Programs

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

0 Employee Transportation (walk, bike, car pool, public transportation)
QO Extensive Reuse and Recycling
Q Office Products and Equipment

QO Recycled Products

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

0 Locally Manufactured Products

121

SUPERIOR ENERGY MANAGEMENT
*, CREATES ENVIRONMENTAL LEADERS

L5 Emvronmentad Prolection Agency

ADout ENLRGY STAS - News Hoom - FAGS Semrch

ENERGY STARJ Prodcs | ome inproverent | e iones [RRIONSEINNAY v e
CAP— I > Bakingh & Panta > Small usiness
Gusiines e cearay ENERGY STAR for Small Business EIE=H

- | Whether i Gw pour BRing &F are  lendnd rou rpically need
[Tosts & Rescurces Lerary highting, heating, 3 condloning, power for oMoE equipment, and
olher senices 1o stay in business. With kue, unblased information
Brperi hs CHERGY STAR, #
e Ducing des g pany's i du
1t wasle and costs, while et
Grees uidings
= e 1 Plea-a

cemmeemoutene | WhAL YoU Got

Gorporate Rel Estr * Frow, accurate, uablased inlormation

‘Gavernmen! ppoe heough cur Cmail § Technical Quaston Benice and

Heathoare BERICER

Higner Eaueaten <= for analfng and upgraging your faciity Awwroed e E) AR

-k Ausources and Succass Sfores in pour state WY AVAILABLE Porttals
raustral * Endegy equipment and senice contracion and uiites. Mataper Upsales i0d
varni |
K12 * Infarmation abeet ENERGY STAR labelad products

Botan * Mabanal and 1cal recogndion
* Pulic o mateniais b POMSS pour aRaAS

Smal Bupnesses ino

Cuntor foe ot Arerical L.

Chioarie & Purchating Gaide

Dhverview
HOME Cleaners: Specifications AR o
PURCHASHIG GOIES: Geaeraily, it s hetphul to At adkot s pobcy tat Bt racticns
FUBLICATIONS. sddresias social and emirenmental issues before 3
s A sancilying yuur urchase, but good specification can Cent, Quality, & Supply
sz be fssued withaut an overriding palicy in place. Palicles

Theie specifications Fncorparate many of te beit wociil

@ Specifications
MEMEER DIRECTORY  and ervironmental criteris avelable.
Standards
DSCUSSKM EORUM. o cuments on this pie require Acrbat Reader software, F

comATIN Wandy Facs

Model Specification

208 LISTINGS. Definitians
Massathutetts RIAFGRO1E Cleaning Products. Environmentally Preferable,
2007 Credits & Endnates

In 1002, Massachusetts lssued » Request for Response specifically

MEMEER BINEFITS ) bihing Gewen Seal cortSic atian at the mininum standard for cheaning T ot this G

PURCHASING GUIDES | Socal [ Environmental
Pl ; Best Practices
i L A Eont. Quaallity, B Supsly
s L £ Folicles
All: Overview Specfication
DUSCUSSION FoRUM, PPN produces Purchasing Guides fer & sange of products and ssndces, i
oy T g
COHSULTANTS & potgted Water Handy Faces
JOBLSTINGS ¥ Clesners Definitiom
¥ Computers Creaits & Endnotes
ABDUTRPM | ) e
MEMBER BEMEFITS 3 (y5icp lectronies T Comntond this e
SO b pait Feedback on this Guide
CONTACT US Plesse contact us with

124

JOINRPH  products, including: Genersl Purpose Cleaners, Bathroom Cleaners, Glass Peedback on this Guide
contactus  Cleaners, Carpet Cleaners, Dhinfectants, Floor Care Products, and Hand P vas sttt
Soape. Since then, s number of ather tiates and loc sl governments heve sl comections, sdditions, policles,
oed For green cleaners. &= qustBont.
EPH i 8 program of
iy 1 Sadtunit, Feedhack
amer can| More Specs
state i
123
www.greenguard.org/
ENVIRONMENTAL INSTITUTE
PRODUCTS | CERTIFICATION PIOGRAMS | RESOUNCES | ARSI | ABOOT GEL l

WELCOME TO THE GREENGUARD PRODUCT GUIDE . 3
R o o

| GREEHGUAND Costfont malurials, |

| Proguct Gude
| ok ik =
Chikdren & Schonts Cerlited | oo CAE00E: e
| Product Gusde
| G P SateineyTesants
Low Emisting ke o
" g
95

[

‘Hmg
i F

001 2907 611

How new renewable energy creates
€Oz emisslons reductions

Mare Electricity from

Renewable Energy

= LESS lectricity from fossil fuels
= €y emission reductions

........... every kWh generated by a renewable generator, one
kWh less is generated by fossil fuel plants.

126
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Choose your source

===
LA

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.

Conventionally Sourced UM Meal :
(SYSCO)

0 275 550 1,100 1,650

z’zmles

Albers Equal Anea
NAD 1883
Himbenly Spiolrn liput 2000

1,518 MileS..c.uiiiiiii e

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

Montana produced 70% of its own
food through the 1940s.

1941 1960 1980 2006

Conventional meal traveled 3 times more
miles than the Montana-sourced meal.

Used 3 times more Fuel.

Montana State Plane
NAD 1983 0 40 80 160 240

e fies |
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Farmers' Markets in U.S.

*Farmers’ markets still represent ong

0.3% of food sales.

4,000

3,000

2,000

1,000

o

OPERATING MARKETS

3,137
2,716 2,863

) I I I I

1994 1996 1998 2000 2002

2,410

2004

Sales of Organic Food
From $3 billion in 1997 to more than $10
billion in 2003.

Has grown by 20 percent annually.

There is a lot at stake for all of us.

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?

Presentation at

www.ncat.org
Go to “Sustainable Energy”
then
“Presentations/Downloads”
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