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Project background

This green building code appendix is an initiatfehe Cleveland EcoVillage, a
development project in the Detroit Shoreway neighbod on the west side of
Cleveland. Since the EcoVillage aims to demonstdt@nced techniques of green
building—such as energy efficiency, passive sok&migh, nontoxic building materials,
considerations of life-cycle costs, and alternatorens of wastewater treatment—the
project organizers wanted to make sure that the @iCleveland residential building
code would not impose unnecessary restrictionsgimperformance design. So the
project commissioned this unofficial “green appefidd the new code that the City is
planning to adopt. The appendix offers guidanatidse wishing to build in a more
environmentally responsible manner. It is only adwy at this point, but it is hoped that
the ideas will eventually become a standard patti@ttode. The project is working with
City officials to make that happen.

For more information
The Cleveland EcoVillage is a partnership of thér@ieShoreway Community
Development Organization and EcoCity Cleveland.rRore information:
= David Rowe, DSCDO, 6516 Detroit Ave., Cleveland,,@Hd102 (216-961-4242),
emaildrowe@dscdo.org
= Manda Gillespie, EcoCity Cleveland, 2841 ScarbolhoRd., Cleveland Heights,
OH 44118 (216-932-3007), emailanda@ecocitycleveland.org
Additional information about the EcoVillage projexan be found on the Web at
www.ecocitycleveland.org
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Disclaimer

While every effort has been made to provide aceusat authoritative information, this
appendix should not be construed as professionvatadf expert assistance in
architecture, engineering or other building prof@sss needed, please seek qualified
professional services.

How to read this appendix
The following chapters parallel the format of tH#92 Ohio Residential Code, which the
City of Cleveland is now considering for adoptiQuotations from the official



code are printed like this , and therfgreen” guidelines are included like this to
provide additional ideas that the green builder sha consider

These materials will be updated regularly, and gessvishing to provide new
information for consideration should bring it teetBuilding and Housing Offices at City
Hall or to the staff of the Cleveland EcoVillagejact.
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Introduction

Residential building codes have played a majorirofgromoting the integrity of
structures and protecting the health and safebcofipants. Over time, the scope of
residential building codes has grown to reflectaoi@r issues, such as how the home and
its occupants relate to the environment (energgsdiing a prime example).

In the last 20 years, we have become more awateegirofound environmental impacts
of home construction and operation. Vast quantdfesw materials are required for
home construction. These materials must be shifipaglace where they can be made
into useable building products, with significargrsportation costs and impacts on the
environment. The manufacturing process often reguarge amounts of energy and
produces air pollution and other harmful waste bydpcts. Some building materials are
made with hazardous chemicals that can harm humalthrand the environment. Once
built, the energy efficiency and maintenance regqugnts of a house cause ongoing
impacts. And finally, when a house is no longeralée or economically viable, it has
impacts when it’s torn down and taken to a landfill

Equally profound is the growing realization tha¢ thuilding of residential structures is
not just about using alternative materials thateamaronmentally friendly, but it is about
system thinking and integrating building systemadhieve significant reduction in the
environmental impact of building. How a buildingsggm handles moisture, temperature
and pressure differences (both inside and outjtisa for everything from energy
savings to avoidance of mold growth. How we conmdidhese elements together is as
important as the materials themselves.

This appendix to the City of Cleveland residentadle is one attempt to address this new
reality in residential building. The appendix i€pared as a guide for those who wish to
practice green (or sustainable) building. It camtanformation for both prospective
homeowners and builders—and for everyone else whloes to harmonize human
habitats and natural systems.

Cleveland building officials, like their counterpain more and more cities around the
country, want to encourage the best quality bugginssible. By incorporating the
concepts of green building, the city hopes to eragel the creation of residences that are
healthier, more economical, and environmentallgrdly. This is a big step toward the
building of a more sustainable city.

A Word About the Codes We Use

There are two basic types of code for residentidting construction: prescriptive code
and performance code. A prescriptive code telldthieler and the code officiklowto
build with exacting direction. A performance coééis the builder and code officialhat
the building should achieve and leaves the exachiregtions out. Some builders take
comfort in the clear and unambiguous nature ofgiieisve codes; others prefer the
discretion and freedom of professional judgment pleaformance codes offer.



In an effort to bring some uniformity to the cogesl to take into consideration climactic
differences across the United States, three code®bdave evolved over time:
= Building Officials and Code Administrators Natiorizlilding Code (BOCA),
which is used in the Northeast and Midwest;
= International Conference of Building Officials Uaim Building Code (ICBO),
which is used in the West;
= Southern Building Code Congress International (SBG#&hich is used in the
South.

In September 1999, these three bodies joined wterde International Residential Code
(IRC), which was published in January of 2000. Taesolidation of code work into a
common code means that a level playing field isdpeileveloped so that all the players in
the residential housing industry—city plannershasects, developers, city building
officials, builders, and prospective homeowners—Hnitreasingly be using the same
language and the same guidelines. The timing aoodde better for attempting to
expand the code by incorporating what we are lagrabout how to make our living
spaces more environmentally friendly.

Each state adopts a code, which it can adapt to ime@eeds of its climate and
geography. Then county and municipal governmentdewhaving to adopt all the
content of the state code, can make amendmertiatedde based on an even finer
definition of climate and geography.

Presently the City of Cleveland still uses an eastersion of a collective residential code
known as the Council of American Building OfficidlSABO) One and Two Family
Dwelling Code (the 1989 version). The City Couneill soon consider adopting the 1999
Ohio Residential Code, which is based largely @998 International One-and Two-
Family Dwelling Code, the precursor to the 200@inational Residential Code.

Increasingly, building departments around the cguate moving toward more
performance-based code. A performance code pecarigfully documented
experimentation in building science to occur. Tikisssential if new green building
methods are to be developed and tested—and ifatdsmdre to be expanded to protect
the larger environment. Both prescriptive codes @arformance codes must observe
"the minimum requirements to safeguard life or ljrmbalth and public welfare,"” but
green building attempts to recognize the many audit impacts residential buildings
have on occupants and the environment over theflifiee structure. At this time, we
cannot be sure how the tension between prescriptidgperformance code will be played
out, but we do know that we cannot stop the evatutif residential building.

The health of our city and the region requiresouise vigilant in our protection of the
environment and diminishing natural resourcesaftailed environment can become a
threat to life, health and the public welfare sfriésidents. It is clearly a public welfare
issue, and it is encouraging that Cleveland is @aralag the thoughtful and careful



experimentation in green or sustainable residehtidtiing by those seeking to create
living space for our residents in this city.

A Green Building / Sustainable Building Strategy

Green building is all about science—physics, chamiand biology. It's
really about ecology because ecology is about peyshemistry, and
biology. Green building is all about systems amédgration. That’s
because ecology is all about systems and integrafiphysics, chemistry
and biology.

Building is about shelter and creating boundaregtsvben people and the
environment. Green building is about creatingropted boundaries
between people and the environment. Optimized mearisrming like
Nature’s most basic element, the cell. Cells hagenbranes and even
walls that relentlessly observe the laws of phyaitd chemistry,
selectively permitting and excluding passage ofrelhner of things into
and out of the cell, all in an effort to createsalge and comfortable
environment. Green buildings accomplish the santieniged selective
boundaries for light, heat, moisture and would+b&aders. For the cell
and the green building, optimized selective bouiedarequire the
expenditure of energy, but as little as possibteofimizing is about
energy, too.

Green building is even more about energy becauseadl/ striking
indirect effects. There is no shortage of enengst, [imited access. The
particular circumstances of our planet mean thaemeaergy strikes the
earth each day than the whole earth knows whao with. It's the stored
forms we currently use—coal, oil, natural gas, anen hydroelectric—
that carry heavy duty environmental consequencpsmal energy use in
buildings is a combination of how much we use fmdocing and then
operating our buildings. The best way to accomplehformer is to use
as little of a material as possible—efficient desigfor as long as
possible—durability. The best way to accomplishl#iter is to think like
a cell-set up optimized boundaries.

Green building is largely about how well and howdduildings perform.
And buildings lacking an integrated systems apgragitd most often do
neither. We need to design, construct, operatepaidtain buildings in
the same way that nature builds cells—with efficigrelegance, and
unerring deference to the natural laws of physibemistry, and biology.
A green architect or builder must be a studentmrse first; great
buildings will follow.

—Building Science Corporationvivw.buildingscience.cojn




Green architects, builder, and building officialaghlearn to become building scientists.
Each site where a house is being built is a laboyatthere we are learning how to build
in concert with nature and human needs. To helgegthiis new learning, the authors of

this appendix relied on two documents that are yectedof years of hands-on experience
in residential building in the U.S and Canada.

The first work isBuilder's Guide To Cold Climatesvhich offers “a systems approach to
designing and building homes that are healthy, ootable, durable, energy efficient and
environmentally responsible.” This book was funtdgdhe U.S. Department of Energy,
Building Science Corporation, and The Energy andiénmental Builders Association.
The second guide Builder's Manua) published by the Canadian Home Builders
Association. This green building appendix will donially reference these works as it
develops over time.

Both of these works are a superb combination atlaslding science and practical,
hands-on methodology for accomplishing green bagdEvery builder who is
developing plans for residential green buildingsnsouraged to use these books as a
reference.

What does green building require in the developroéguidelines, standards and codes
for the City of Cleveland? It calls for a contingieffort in the following areas to
achieve ever-higher levels of performance in evesydential building rehabbed or
constructed in the city:

= Save Energy—design and build energy-efficient bagd.

» Recycle Buildings—ultilize existing buildings andrastructure instead of
developing virgin land.

= Create Community—Design communities to reduce dégece on the
automobile and to foster a sense of community.

» Reduce Material Use—Optimize design to make usenaler spaces and utilize
materials efficiently.

= Protect and Enhance the Site—Preserve or restoaédoosystems and
biodiversity.

= Select Low-impact Materials—Specify low-environmednimpact, resource-

efficient materials.

Maximize Longevity—Design for durability and adapitay.

Save Water—Design buildings and landscapes thavater-efficient.

Make the Building Healthy—Provide a safe and comadgle indoor environment.

Minimize Construction and Debris Waste—Return, ecaisd recycle jobsite

waste.

Source Environmental Building Newsttp://www.buildinggreen.com

A Strategy For Selecting Building Materials

The very best of building materials, applied impdp or without consideration of what
building science tells us, can actually produceoese product than a poor material
installed properly. With this is mind, we will bedreasingly interested in how builders



have been able to address the following matterswsbecifying building materials for
their residential green building projects:

Energy use: will the material in question haveeasurable impact on building
energy use?

Occupant health: might products in this applica@dfect the health of building
occupants?

Durability and maintenance: are products likelyéed replacement, special
treatment, or repair multiple times during the bfethe structure?

Hazardous by-products: are significant toxic ardrdous intermediaries or by-
products created during the manufacture?

Energy use: how energy-intensive is the manufaujuysrocess?

Waste from manufacturing: how much solid wastgeiserated in the
manufacturing process?

Resource limitations: are any of the componenenads from rare or
endangered resources?

Impacts of resource extraction: are there sigaifieecological impacts from the
process of mining or harvesting raw materials?

Transportation: are the primary raw materials teda great distance from your
site?

Demolition waste: can the material be easily ssedrout for reuse or recycling
after its useful life in the structure is over?

Hazardous materials from demolition: might theenat become a toxic or
hazardous waste problem after the end of its usiédal

Review of the results: go over any concerns thaetbeen raised about the
products under consideration, and look for otHerdicle impacts that might be
specific to a particular material.

(from Environmental Building Newshttp://www.buildinggreen.coin




Chapter 1. Administration

The Administration chapter in the code definesréiationship between the jurisdiction
where the residence is being built and the ownédéudeveloper during the building
process. It defines the purpose of the codecdpesand who in the jurisdiction is
responsible for seeing that all the codes are eetbr It spells out the procedures to be
followed that will permit the building officials teee the project at appropriate times to
determine if the work is progressing consistenhulite code. It also outlines the legal
penalties to be assessed if the owner/builder/dpeeldoes not observe the codes or
rulings by building officials.

The 1999 Ohio Residential Code (ORC) states in LO&nimum Standards:

"The purpose of this code is to provide minimum sta ndards for the
protection of life, limb, health, property, environ ment and for the safety and
welfare of the consumer, general public, and the ow  ners and occupants of
residential buildings regulated by this code."

Green building or sustainable building code attersfb insure healthier living spaces
that have a minimum negative environmental impahtdugh their entire lifecycle-
from the resources used for their initial construon, through the time that they are
occupied, to their demolition and disposal or reusdhere are increasingly strict
regulations to protect our environment from the siéffects of automobile
manufacture and use and we are now becoming inciagly aware of how the
creation of building materials, the construction dfomes and the operation and
maintenance of these homes can have some negatiygact on the occupants, the rest
of the citizenry and the environment itself.

The purposes described in the ORC can easily beswtered to cover the concerns of
green building. Itis a new emphasis that cleafits under the umbrellas provided by
the purpose statement in 102.1 Minimum Standards.

The following are some issues addressed in the OFO Chapter 1:

1. Permits are required for all significant residenbiailding work and a critical part
of obtaining most permits is a detailed site pl@RC: 111.3). In addition to the
usual plot plan requirements to detail how thesits in relation to other
properties and what buildings are already on tteetkat may be demolished,
green building is concerned that the orientation tife site (N,S,E,W) is noted
for possible solar access, that shade trees aneottatural vegetation that
could help with summer cooling or reduce winter wireffects be identified and
that a demolition plan which includes deconstructi@nd recycling options for
all the existing building materials be included.

2. Inspections of the building during the constructiwacess are critical. There is a
rough-in inspection done before walls are baddilbr closed in. These
inspections tend to deal primarily with the struatyplacement of things. Green
building brings some new dimensions to these irtspex; which are covered in
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more detail in other sections of the code, bufdfiewing are some examples of
some additional green building concerns about ictspes during the
building/remodeling process.

ORC 113.1 Foundation inspection:

"Inspection of the foundation shall be made after p oles or piers are
set or trenches or basement areas are excavated and  forms erected
and any required reinforcing steel is in place and prior to the placing
of concrete. The foundation inspection shall inclu de excavations for
thickened slabs intended for support of load bearin g walls,
partitions, structural supports or equipment and sp ecial
requirements for wood foundations."

Green building adds that examination of moisture @mvater control measures
taken to protect the foundation from a variety gfptes of moisture entry be
included. Moisture control is critical to reducmthe amount of moisture
entering the living space so the chance of moldseleping is reduced and dust
mite levels are more effectively controlled. (IA@pisture, durability, and
structural integrity are all healthy and safety igss that should be addressed in
proper foundation design, detailing and construatio Concerns and criteria
should be more fully covered in relation to foundan inspections).

ORC 1132.1.2 Plumbing, Mechanical and Electrical | nspection
"Rough-in inspection of plumbing, mechanical and el ectrical shall be
made prior to covering or concealment, before fixtu res are set and
prior to framing inspection.”

Green building standards for rough-in inspection @ude air-sealing of all
openings cut through any framing or surfaces of theilding envelope
(between conditioned and unconditioned areas) dyyitme process of
installation and air sealing of electrical recepthies and ductwork with effective,
long lasting sealants. Every effort should be madehave heating run pipes or
ducts placed inside the building envelope and nothe exterior walls or
unconditioned spaces. When this is not possibleasures should be taken to
insure effective insulation of the exposed partstbé delivery systems. A
ventilation system that addresses the air changedweof the entire structure is
roughed-in with all its ductwork effectively sealeducts and mechanical
equipment should be temporarily sealed to prevemmstruction debris, dust,
and dirt from entering the system during construati.

ORC 113.1.3 Frame and Masonry Inspection

"Inspection of the framing and masonry construction shall be made
after the roof, masonry, all framing, fireblocking, draftstopping, and
bracing are in place and after the plumbing, heatin g and electrical
rough inspections are approved.”
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Green building is equally concerned with the firend structural concerns that
are the focus of this inspection, but is also conoed that the exterior envelope
of the building also be inspected for proper airadiag and moisture control at
the exterior surfaces of the structure.

Green building actually adds another layer of insg@n concern for it
recognizes that a building is a system that candfiected by just about
everything that is done anywhere in the structurkloles left by plumbers
running their vent stacks to the roof can allow sigicant heat loss, and warm,
moist air can pass into a cold attic where it caondense and generate mold
and do structural damage. Green building acknowtgs the need for
additional inspection and the potential added burdplaced on the building
department to carry out this added responsibilitfhe belief is that these
additional inspections will help houses last longdre healthier for their
occupants, minimize negative impacts on the envirent during the building’s
use and after the end of its useful life, and prdeireasonable justification for
the additional increment of work.

To this end, green building welcomes performancstieg of the building
envelope, using blower doors, duct blasters, andmopressure testing. Building
knowledge and technique has been significantly adeed by such testing, for it
simply demonstrates where there is air leakagetszan be corrected before the
building process proceeds any further.
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Chapter 2: Building Definitions

All building codes include a chapter on buildindidigions that are a “dictionary” or
“glossary” of terms used in the writing of the esdlt is an attempt to help everyone
who uses the codes share common understandinptetlahical terms and descriptions.
The same is true for green building. To help aléitjinew concepts represented by
sustainable or green building there are words d&mdsgs now commonly used in the
field that need definition. Below is a samplingsoich terms currently being used in
residential construction, beginning with the defon of green or sustainable building.

green building: The first Green Builder Program in the Unitedt&tavas created in
1991 in Austin, Texas. Pliny Fisk, the man behihdt program defined green building or
sustainable building in a most helpful way wheminete:

"Sustainability”, according t@/ebster's American Heritage Dictionarg to

"keep in existence; maintain.” As it relates te torld we live in, sustainability
means meeting our present needs without comprogisaneeds of future
generations.The sustainable approach recognizes the interaofinatural and
technological systems on our planet, and seeksrionize the adverse impacts of
our everyday lives on the systems that suppolif@alin order to continue to meet
those needs indefinitely.

Sustainability implies that we look at and undamst oudocal environment in
terms of climate, natural resources, and humaruress and improve our
relationship with them without jeopardizing theaitdre usefulness. Recognizing
the nature of the interdependence of the humamanaal environment is a key
concept toward understanding sustainability. Aanable approach encourages
people to become a part of the natural flows amtlesyof our world and not
seeking to overpower them.

"Thinking globally”, the Green Builder Programdesigned to help Austin
homebuyers "act locally”" by offering environmengadbund residential building
choices."

acceptable indoor air quality. air in an occupied space toward which a subistant
majority of occupants express no dissatisfactiahiarwhich there are not likely to be
known contaminants at concentrations leading tmsupes that pose a significant health
risk (ASHRAE 62-1989 revision)

active solar heating:heat from the sun is absorbed by collectors ansteared by
pumps or fans to a storage unit for later use tineéchouse interior directly. Controls
regulating the operation are needed.

active solar water heater:heat from the sun is absorbed by collectors ansteared by
pumps to a storage unit. The heated fluid in tbheage unit conveys its heat to the
domestic hot water of the house through a heatamgdr. Controls regulating the
operation are needed.
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agricultural by-products: products developed in agriculture that were natragry

goal of the agricultural activity. The most comroused as a building product is straw,
which is used in wall panels or as bales in a teglencalled straw bale construction with
the bales used as building blocks. The straw tabstruction method was common in
the plains states at the turn of the century amdiigently being revived in Europe and the
U.S.

agricultural fiber: agricultural fibers (i.e., cotton) are just recgriking introduced for
use as insulation materials.

asbestosa mineral fiber that was commonly used in manydig construction
materials for insulation and fire protection. Tihkalation of microscopic asbestos fibers
has been linked to lung diseases and cancer.

brownfields: abandoned, idled, or under-used industrial amdroercial facilities where
expansion or redevelopment is complicated by repkoceived environmental
contamination of soil or water.

building related illness the term “building related illness” (BRI) is usedhen

symptoms of diagnosable illness are identified @ant be attributed directly to airborne
building contaminants.

built environment: refers to human-built structures such as singlelyanomes.

carbon dioxide: a naturally occurring greenhouse gas in the gpiinere, concentrations
of which have increased (from 280 parts per mililopre-industrial times to over 350
parts per million today) as a result of humans Imgricoal, oil, natural gas and organic
matter (e.g., wood and crop wastes). It is attebwith being a major contributor to
global warming.

carbon monoxide: a colorless, odorless gas that comes from incomplamnbustion of
gas stoves, fireplaces, kerosene appliances, tolsaecoke, and automobile exhaust.
Proper ventilation is important to prevent negatiealth effects such as fatigue,
dizziness, nausea and even death.

cellulose:the fibrous part of plants used in making papertamties. Most building
products with the word cellulose imply that pap@swsed in the manufacture.
cellulose insulation with borates:cellulose insulation is made from recycled newspape
The borates provide fire and vermin protection. sieellulose insulation now uses
chemical fire retardants as opposed to the naharates. Environmentally sensitive
persons should avoid cellulose insulation that@iostnewspaper ink, which can cause
allergic reactions. There are cellulose insulaporducts made without inked
newspaper.

cementitious foam insulation: a magnesium-oxide based material blown with air to
create an inert, effective insulation. It is esai good for people with chemical
sensitivities.

certified sustainably managed: some certifying organizations have been estallishe
that oversee the harvesting of wood for lumbere @ihderlying guidelines are for
preservation of a diverse sustainable forest tklaibés the same ecological
characteristics as a healthy natural forest.

chlorofluorocarbons (CFC’s): a family of chemicals used in refrigeratiorr, ai
conditioning, packaging, insulation, or as solvearid aerosol propellants. Because
CFC'’s are not destroyed in the lower atmospherg dinié into the upper atmosphere
where their chlorine components destroy the eapttotective ozone layer.
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composite materials:a complex material made up of two or more compldgargn
substances. These materials are typically diffimtecycle. Plastic laminates are an
example. Composite materials are best applieduatsobns where they can be removed
for reuse (not requiring remanufacture).

composting a process whereby organic wastes, including feastes, paper and yard
wastes, decompose naturally, resulting in a prodcictin minerals and ideal for
gardening and farming as a soil conditioner, muleburfacing material, or landfill
cover.

daylighting: a method of illuminating building interiors wittatural light so that the use
of artificial lighting is reduced in the day tim€ommon daylighting strategies include
the proper orientation and placement of windows, afdight wells, light shafts or tubes,
skylights, clerestory windows, light shelves, refiee surfaces, and shading, and the use
of interior glazing to allow light into adjacentasges.

deciduous:trees and plants that shed their leaves at th@kthé growing season.
demand control ventilation: ventilation provided in response to actual nendf
occupants and occupant activity.

design charrette the charrette process is focused workshop(s3iwtaike place in the
early phase of the design process. All projeantezembers meet together to exchange
ideas, encouraging generation of integrated desagrtions.

domestic hardwood:deciduous trees that grow in the U.S.; this isathlg type of wood
in the U.S. where on a general scale the growtteof trees easily exceeds the removal
rate.

dust spot efficiency the dust spot efficiency test is a semi-quatitiégameasure of a
filter's collection efficiency for fine particlesthose associated with smudging of the
interior surfaces of buildings. Upstream and ddveasn paper target filters collect
particles and the opacity (light transmission) sasured.

earth sheltered design:home design that is partially or totally below gndueither by
digging into existing topography or filling overnsof the structure. Earth sheltered
design uses the constant temperature of the swilgmove energy efficiency and can be
beneficial for us on hilly sites to decrease maiateee and environmental impact.
earth's thermal energy: a short distance below the surface, the Earth mast

mostly constant temperature very close to the hucoanfort range. This can be used
advantageously for geothermal heating systems.

electromagnetic fields:electric and magnetic fields are common in natmctia all

living things. Electric power produces fields thalve a possible association with health
risks.

embodied energy embodied energy accounts for all energy expeifaleproduction

and transportation plus inherent energy at a Spemint in the life cycle of a product.
energy modeling a computer model that analyzes the buildingergy-related features
in order to project energy consumption of a giverign.

environmentally preferable: products or services that have a lesser or egtlaffect on
human health and the environment when comparedawitipeting products or services
that serve the same purpose. This comparison oraider raw materials acquisition,
production, manufacturing, packaging, distributiceyse, operation, maintenance, or
disposal of the product or service.
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fossil fuet a fuel, such as coal, oil and natural gas, ptedby the decomposition of
ancient (fossilized) plants and animals.

energy recovery ventilator (ERV):a mechanical device that draws stale air from the
house and transfers the heat or coolness in thai Hie air being pulled into the house.
This can help reduce energy costs and dilute indothatants.

exterior grade plywood: uses phenol formaldehyde (a volatile organic comgdas an
adhesive that is released in much smaller amowmpared to urea formaldehyde used
in interior grade plywood and particleboard.

formaldehyde: colorless, pungent smelling, toxic material usedraadhering
component of glues in many wood products. It Gaurse respiratory problems, cancer,
and chemical sensitivity.

fly ash: the ash residue from high temperature combustioocgsses. Electric motor
plants using western coal produce a non-toxicdly that because of its very high
calcium content can be a substitute for Portlanch€e (the common bonding material
in concrete).

fuel cell: atechnology that uses an electrochemical psoimesonvert energy into
electrical power. Often powered by natural gasl| éell power is cleaner than grid-
connected power sources. In addition, hot watpraduced as a by-product that can be
utilized as a thermal resource for the building.

full spectrum lights: these lights come closer to the natural light spectand are
considered more healthy.

geothermal heat exchange technologyin winter, geothermal heat exchange technology
utilizes heat from subsurface water and soils & beildings; in summer, this
technology extracts heat from the building intosuface water and soils for cooling.
greywater. wastewater that does not contain sewage or éecabmination and can be
reused for irrigation after simple filtration.

harvested rainwater: the rain that falls on a roof and is channeled yegs to a
storage tank or cistern. The uses of this waedapendent on any pollutants that may
be picked up from the roof surface.

heat recovery systems building mechanical systems that capture waséd fiom
another system and use it to replace heat thatdvathkerwise come from a primary
energy source.

high quality duct system: this option avoids the potential of significant tieg and
cooling losses, as well as avoiding potential Imethiteats caused by depressurizing or
pressurizing a house. All ducts are sealed usingaed latex mastic and fiberglass
tape. Inner and outer linings of the duct are Isetled. The air handler, support
platform and return plenum are sealed air tighatoints. Duct tape is not used in any
part of the system. No ductwork is run insidehe building envelope walls. The system
can be performance tested to ensure proper irtstalla

hydrochlorofluorocarbon (HCFC): HCFCs are generally less detrimental to dembeti
of stratospheric ozone than chlorofluorocarbon€FBs are generally used to replace
CFC’s where mandates require CFC’s to be eliminafetbtal ban on all CFC’s and
HCFCs is scheduled effective 2030.

indigenous materials: to reduce transportation cost and increase viglufithe local
economy, building materials that are mined, martufad or fabricated in an area close
to where building will take place is always preéetr

16



integrated pest management a coordinated approach to pest control thattenided to
prevent unacceptable levels of pests by the mastaftective means with the least
possible hazard to building occupants, workerstaadgenvironment.

kilowatt hour: a measure of electric usage equivalent to the Us®00 watts for one
hour.

kitchen recycling center:a built-in section of the kitchen cabinetry thdoats
convenient separation of recyclable materials.

lead: a harmful environmental pollutant that is typicalythe home in lead-based paints
and in lead solder used in plumbing before 1978ad.is toxic to many organs and can
cause serious damage to the brain, kidneys andunegystem.

life cycle assessmentthe comprehensive examination of a product’'srenmental and
economic aspects and potential impacts throughslifetime, including raw material
extraction, transportation, manufacturing, use @dsgosal.

life cycle cost the amortized annual cost of a product, inclgdiapital costs,

installation costs, operating costs, maintenansgscand disposal costs discounted over
the lifetime of a product.

low biocide: many paints have added fungicides and pesticiddsw-biocide paint

does not include such additives.

low-e windows “Low-E” (low emissivity) windows reflect heatpnlight, and therefore
keep spaces warmer in winter and cooler in summer.

low pressure drop high efficiency air filters extended surface pleated air filters that
allow greater air filtration without a significaimcrease in horsepower requirements.
material safety data sheet (MSDP forms that contain brief information regarding
chemical and physical hazards, health effects,grbandling, storage, and personal
protection appropriate for use of a particular cloaiin an occupational environment.
methane: (CH4) An odorless, colorless, flammable gas thatnsajor component of
natural gas; it is a more powerful global warmiggiat than carbon dioxide.

nitrogen oxide: (NO) a colorless, poisonous gas. It is a by-prbdfigas combustion.
outgas:the emitting of fumes into the air; there are numnerbuilding materials that
have chemicals in them which outgas, when expasédyh temperatures, moisture
and/or ozone levels.

ozone 1. stratospheric ozonén the stratosphere (the atmosphere layer baginml0
miles above the earth), ozone is a form of oxygemd naturally which provides a
protective layer shielding the earth from ultragioladiation’s harmful effects on humans
and the environment. round level ozonezone produced near the earth’s surface
through complex chemical reactions of nitrogen exgidsolatile organic compounds, and
sunlight. Ground level ozone is the primary congrdrof smog and is harmful to
humans and the environment.

particulate matter: solid material that escapes from combustion preseasad which

can be inhaled causing potential health problems.

passive designin home construction, the building design and piaeet permits the use
of natural processes such as radiation, convedigsgrption, and conduction to support
comfort levels.

passive coolingthe building's structure (or an element of it) ésigned to permit
increased ventilation and retention of coolnessiwithe building components. The
intention is to minimize or eliminate the need meechanical means of cooling.
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passive heatingthe building's structure (or an element of it) ésigned to allow natural
thermal energy flows such as radiation, conductimi, natural convection generated by
the sun to provide heat. The home relies solelyrionarily on non-mechanical means of
heating.

passive ventilation:passive ventilation relies typically on using botmvective air

flows that result from the tendency of warm airise and cool air to sink and taking
advantage of prevailing winds. Many passive vahth systems rely on the building
users to control window and vents as indicatediteycenditions and conditions within
the building.

passive solar water heatera water heating system that does not require mézan
pumps or controls to create hot water for domeste

pervious paving: paving material that allows water to penetratédheodoil below; this
reduces the amount of water that needs to be trégtéhe water system and increases
the water in the aquifer.

photovoltaic panels (PV’9: photovoltaic devices use semiconductor matéoidirectly
convert sunlight into electricity. Power is proddaghen sunlight strikes the
semiconductor material and creates an electricatou

post-consumer recycled content post-consumer material is a material or finished
product that has served its intended use and reasdiscarded for disposal or recovery,
having completed its life as a consumer item.

pre-consumer recycled content pre-consumer material is material diverted fitwa
waste stream following an industrial process, ediclg reutilization of materials such as
rework, regrind or scrap generated in a processapdble of being reclaimed within the
same process. Synonyms include post-industriasandndary material.

radon: a radioactive, colorless, odorless gas that oatattgrally. When trapped in
buildings, concentration build up, and it can cdusalth hazards such as lung cancer.
R-value: a measure of the thermal resistance of matesalecially insulation.

recycling: the series of activities, including collecti@@paration and processing, by
which products or other materials are recovereghftioe solid waste stream for use in the
form of raw materials in the manufacture of newdurcts other than fuel for producing
heat or power by combustion.

renewable energy energy resources such as wind power or solaeptvat can keep
producing indefinitely without being depleted.

“sink”™: gases and vapors often adsorb, and particlesdepo surfaces such as carpet,
drywall, etc. These surfaces are known as “sinks3ataminants can be re-emitted from
the sinks at a later time.

smart house:consists of programmable electronic controls amd@es that can regulate
heating, cooling, ventilation, lighting, applianaed equipment operation in an energy
conserving and climatically responsive manner.

stack-effect the phenomenon in a building or building compurmused by wind
pressure and temperature differentials which resalair being drawn through some
components of a building and out others creatingrdinuous pattern of air flow.

sulfur dioxide: a colorless, extremely irritating gas that is anaay cause of acid rain.
thermal bridge: a highly conductive element such as a metal mwdlain the building
envelope that penetrates or bypasses the lessdoraelement such as insulation, and
acts as a thermal short circuit through the ingufasystem.
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thermal buffer: a space or other element that reduces the lgeatith cooling load on
another space located between the space and greext

thermal by-pass an opening between a conditioned and unconditi@pace that
heated or cooled air can move through, therefaating the air tightness of the
building envelope.

thermal envelope: the shell of a building that essentially creatésaier from the
elements. A highly insulated thermal envelopevedlanaximum control of interior
temperatures without outdoor influence.

thermal flywheel: a space or other element such as a solid masairyhat collects
heat during one period and releases it during @&natha repetitive pattern.

volatile organic compounds (VOCSs):VOCs are chemicals that contain carbon
molecules and are volatile enough to evaporate fraterial surfaces into indoor air at
normal room temperatures (referred to as off-gggsikExamples of building materials
that may contain VOCs include, but are not limitedsolvents, paints, adhesives,
carpeting and particleboard. Signs or symptom#$@E€ exposure may include eye and
upper respiratory irritation, nasal congestion,daehe and dizziness.

wind power systemswind power systems convert the energy of the wtd i
electricity. Surplus electricity is often storeda battery storage system for later use, or
the power is passed back to the utility essentrabking the meter go in reverse.
xeriscape:creative landscaping for water and energy efficyesnad lower maintenance.
The seven xeriscape principles are: good planambdesign; practical lawn areas;
efficient irrigation; soil improvement; use of mhks; low water demand plants; good
maintenance.
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Chapter 3. Building Planning

The Building and Planning Chapter defines the patars that will guide the

construction of any residential dwelling in theg@ivmunicipality. It's primary foci are

all the basic design issues, including climactid gaographic design criteria, loads that
are permissible on the structure, location on ¢iheithterior space requirements,
sanitation matters, windows and lighting requiretagemergency and safety
considerations, restrictions regarding certainding materials, termite control
requirements, radon protection and importantlyeaisn that permits the use of
alternative building systems and materials. Tl@eenumerous points of potential for
green building input during this phase of consiargtbut as presently articulated there is
very little specific attention paid to such mattershis chapter.

ORC Section 301.2 Climatic And Geographic Design Cr iteria

This section requires that certain climatic andggaphic criteria be observed. The
following maps and charts are included in the costate and national climatic zones,
winter design temperatures, seismic risk map, aiaaveathering probability map, basic
wind speed map, snow load map, termite infestgirobability map, decay probability
map and EPA radon zones.

Green building fully affirms all measures that suppt the creation of structures that
are in harmony with the climatic and geographic cditions prevailing in the place
where the residence is being constructed. Greeridbng adds a site map and
information defining the solar exposure and clouaeer likely to occur in the area so
that the use of solar power generation, water oasp heating systems can be
adequately calculated. Another map or local infortn@n defining the average rainfall
should be provided so appropriate water conservamd water control measures can
be included in the planning. Green building advdes flood-resistant construction be
required when building in areas subject to likellobding during the likely service life
of the structure.

ORC Section 302: Location On Lot

The primary concerns here are the dimensions dbtrend how close the building will
be to lot lines.Green building promotes the idea that the orientatiof the structure
on the lot facilitates optimized management of goteeat gain and daylight.

ORC Section 303: Light, Ventilation and Heating

The light issue has to do with the amount of windowe provided.Green building
promotes the optimal amount of natural light (daghting) including light tubes,
skylights, and conventional windows, etc. and addsoncern for the orientation of the
windows so solar gain and loss are considered. ifiddally, green building promotes
control of stray light illumination (light pollution) of the night sky, and advocates
including provisions from model dark sky ordinancesich as those developed by the
International Dark Sky Association. Advanced Lighg Guidelines can be
downloaded from the New Buildings Institute at wetes www.newbuildiing.org.
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The ventilation section begins to touch on the Bevassue of ventilation of the whole
house and this is a matter in which green buildwogld fully concur. There are at least
four ventilation strategies that green builders useachieve the standard outlined in
this section and there is considerable debate retjag the amount of air change
needed and how to best achieve it. This code segiermits experimentation and
provides a basis for future discussion of this issuWhatever ventilation system is
used, green building requires it be possible ta tesdetermine if the appropriate air
change is actually being achieved. Greenbuildingwid further advocate that the
building be capable of maintaining a safe maximumnperature as well as the
minimum temperature the code requires. This doed represent a desire for meeting
this goal with a mechanical system, but rather thesign of the structure be such that
the building can maintain safe temperatures by p@ssmeans. An ultimate goal for
the future design of buildings should be that thapt jeopardize the health or, safety of
their occupants when they are disconnected for thdility energy sources.

ORC Section 303.4 Stairway Illumination

This section has to do with being sure there isting in the stairwells from either a
natural or artificial sourceWherever artificial light will be on for an exteret period of
time (as is often the case on stairways) green dhuaify calls for the use of compact
fluorescent bulbs to reduce energy costs.

ORC Section 306.1 Toilet Facilities

This section only addresses the issue that a,tsitgt and tub and/or shower be
provided. Green building strongly supports the federal regtitan requiring a 1.6-

gallon toilet and requires that each water faucatéshowerhead be a water saver or
fitted with a water saver device. Scald-proof steswontrol is also recommended. The
option of installing grey water systems is advoahtprovided the greywater is protected
from cross connection with potable water supply,dameets local health and
wastewater ordinances. The use of water-savinguiigs such as waterless urinals and
composting toilets is also advocated.

ORC Section 308 Glazing

The focus here is on safety dimensions of glasd usa residence in a variety of ways.
Green building insists that all windows used be apyed by the National Fenestration
Rating Council (NFRC) (see energy section) and a@propriate for the climate and
installed orientation.

ORC 309 Garages

The concern here is the potential fire hazardsiattached garagdNeedless to say,
green building affirms these measures that fullyropliment another concern, namely,
the possibility of carbon monoxide (CO) and othearimful fumes entering the living
space from the garage. Green building always prefthe use of a detached garage as
first choice, then specifies air sealing of any athed garage from the residence
(including the basement) and includes either a piagsor active vent in the garage to
exhaust auto emissions. Heating and hot water tardystems should not be located in
a garage because of the potential for the ductwiwkpick up back-drafted flue gases
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and carrying them into the house. Only sealed camtion heating equipment should
be used in this area.

ORC 311.2 Type of Lock and Latch

For green building, this is another accessibilitggue. The use of lever handles on
exterior doors makes it safer for a person with sability to open the door from either
direction.

ORC 313 Ramps

Green building is certainly supportive of accesdityi measures, but it also has a
concern with the environmental appearance of a i@dmnce, and when possible, creates
landscape walkways so they can serve as a "natuaahp” from the ground to the
landing level; lifts from ground level to landingelvel are acceptable where space limits
the creation of a ramp and/or walkway.

ORC 317 Smoke Detectors

In addition to smoke detectors, a green home alwhgs a CO detector and the CO
detector is a device with a digital readout paneht indicates at all times whether any
CO is being detected.

ORC 318 Foam Plastic

This code is concerned with plastic insulation Hrepotential hazards from fire should

it burn. It is also concerned with the issue ofiées using foam insulation as a pathway
into the house framing (if it is wood) (also seet®a 323 re: protection against
termites). Green building is in complete agreement with theseasures and is also
concerned that foams not outgas CFC. Recyclingadm waste during construction
and deconstruction is also advocated. Builders glibbe required to submit a waste
disposal plan for foam waste from the building peat stating how much of it can and
will be recycled. There may be an added inspectieeded to insure proper

installation of foam insulation.

ORC 319 Insulation

This code is primarily dealing with the fire retartty of insulation and not its insulating
properties (see chap. 11 for insulating properti€len building is in full agreement
with these concerns, and advocates strongly thauiiation not be blown into wall
cavities where old electrical wiring is present ulrthat electrical wiring has been
evaluated and corrective measures taken to avofoleahazard.

ORC 321.1 Moisture Vapor Retarders

Moisture getting into the wall cavities where inazondense in cold weather and cause
paint peeling and wall damage is the concern afc¢bde. Preventing moisture damage
in wall cavities can take a number of differentfist The use of vapor retarders is a
subject of some debate. Check the two referencaumés for appropriate applications
of these materials. What is critical is to ensuteat the design strategy is not based just
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on preventing wetting, but also ensures drying whaoisture does get into the wall
cavity.

ORC 322 Protection Against Decay

The primary concern here is with the potentiahvimod failure if the wood gets wet and
rots. Green building shares this concern, and adds anatheamely, potentially
harmful and damaging mold growth when wood or anther cellulose-based material
gets wet that could be potentially harmful. If gsure-treated wood is used to avoid
wood rot, green building would require the use adm-CCA treated wood because of
the potential hazards of the arsenic that leachedg &rom the CCA when it is used, as
well as the hazards from the production and applica of these chemicals.
Additionally, the disposal of waste wood scrapsydast, and treated wood after use
pose serious health threats and require appropriegsponses. CCA treated wood has
recently been banned as an acceptable building mate

ORC 323 Protection Against Termites

This section focuses on three concerns: one,de@itermiticides, the ability to always
be able to visually see if termites are presentthadise of pressure-treated wood in
framing to protect a structure from termitégSreen building is greatly concerned with
the use of termiticides to protect a residence freanmites due to the soil gases that can
enter the residence and create a potential healdzérd for the family, as well as soil
contamination, leaching into groundwater, and theahards to those working in treated
crawl spaces. The emergence of foams that hatermiticide in them is an option
currently being tested. Green building affirms thatest Integrated Pest Management
procedures that have been developed. If termigsicire being used, the inclusion of
subslab ventilation for radon may help reduce tregrniticide soil gases from entering
the living spaces.

ORC 324 Radon ( this section was deleted in the 1999 ORC, thcaighap of radon
zones is included in 301.2(8%reen building strongly opposes deleting this seati

from the Cleveland code even though radon levels aommonly below action levels in
this area. Also green building has begun to recagmthat radon is only one of many
soil gases that can enter living spaces with poight harmful consequences.
Termiticides and lawn chemicals are two other soesoof soil gas. As we become more
aware of soil gases and their specific effectgsitikely this section will become known
as "soil gas control methods", with radon being allsheading.

ORC 326 Alternate Materials and Methods:  This is the place in the 1999 ORC
that alternate materials and methods are recognizexbody of building knowledge and
the number of building materials that is availdiolethe construction and remodeling of
homes is overwhelming. The ORC recognizes thatdlde must be prepared to deal
with these new and alternative building technigaed materials. The ORC states:
"The provisions of this code are not intended to li mit the appropriate use of
materials, appliances, equipment or methods of desi gn or construction not
specifically prescribed by this code, provided the building official
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determines that the proposed alternative materials, appliances, equipment

or methods of design or construction are at least e quivalent of that

prescribed in this code in suitability, quality, st rength, effectiveness, fire
resistance, durability, dimensional stability, safe ty and sanitation...... In

order to document the viability of alternativeskiag sufficient evidence of equivalency,
there is a testing requirement set in this section.

ORC 326.3 Tests

"Determination of equivalence shall be based on des  ign or test methods or
other such standards approved by the building offic ial. The building
official shall be permitted to accept as supporting data to assist in this
determination duly authenticated reports from BOCA Evaluation Services,
Inc., ICBO Evaluation Services, Inc., SBCCI Public  Safety Testing and
Evaluation Services, Inc., and National Evaluation Services, Inc.,
acceptance of documents from the U.S. Dept. of Hous  ing and Urban
Development or from other approved authoritative so urces for all materials
or assemblies proposed for use which are not specif ically provided for by
this code. The cost of all tests, reports and inve  stigations required under
these provisions shall be paid by the applicant.”

These provisions provide both a challenge and apoyunity to green building work,
for it makes it possible to use a variety of envimentally friendly systems and
materials, provided there is sufficient support dooentation for what is being
attempted. There are growing number of accreditingdies emerging (e.g., the
National Fenestration Rating Council that tests wdows using rigorous standards)
that can provide the necessary support for builditeghniques and materials. A list of
these organizations can be found at the end of thppendix.

It should be noted that the cost of evaluation sSeevreports is problematic, especially
for non-industrial alternatives, alternative desigrand methods without large
industrial or capital backing. Green building adeates flexibility in accepting sources
of documentation for alternatives, including accepg test results from universities
and foreign countries.
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Chapter 4. Foundations

The foundation chapter deals primarily with thebgity of soils, proper drainage, damp-
proofing and waterproofing and the integrity of thesign and construction of the footers
and foundation walls appropriate to the conditidnso major concerns of green building
are energy efficiency in residential building opgna and resource efficiency in terms of
minimizing the use of materials needed. The irtsadeof foundation walls has received
much attention over the past few years. In the @@e are clear references to the use
of insulating materials as they relate to foundat@lls and their construction. There is
currently no mention of interior insulation methodduilders planning to use insulation
on the interior or exterior of their buildings sheeheck the two reference books for
details for the most effective methods of instadiat A new subsection on foundation
wall insulation may be created to give more spedgftiidance in this matter. This is a
clear demonstration of the way green building comeavill gradually simply be part of
the national codes. In addition, green buildingascerned with how much it costs the
environment to produce the materials we use talbal foundations. The CO2
emissions from the production of cement are enoen@u the other hand, the growing
use of fly ash, a by-product of burning coal foryeo plants (which also results in heavy
CO2 emissions), as a substitute for cement usedriarete is making use of a previously
discarded material that is actually enhancing thaity of the concrete. Further, the use
of techniques like shallow frost-protected foundasi and rubble trench foundations can
save enormous amounts of concrete without jeopagithe structural integrity of the
building or the ability of the foundation to deaithvfrost-related failures.

ORC 401.3 Drainage

This is concerned with surface water drainage eddbndation is protected from water.
Green building fully subscribes to these standardsknowledging the importance of
moving storm water away from the base of buildingsit also advocates that as much
water as possible be absorbed by the soils on thpgrty reducing stormwater runoff
and the associated burden on municipal storm systeand helping recharge the
aquifer. A growing number of more permeable matds for such things as driveways,
walkways and patios are being developed. Seedference manuals for further
consideration of these matters.

ORC 402.1 Wood Foundations

This code permits the construction of wood fourmtagi Wood foundations were an
early idea of green building enthusiasts becausesitmade of a renewable resource
(wood), and is more easily and effectively insuldteThe use of pressure-treated wood
below grade has been a concern because of the piatieior leaching of arsenic from
the chemicals used to treat the wood. The appeaeaaf less toxic treatment chemicals
reduces this concern somewhat, but more researcheisded to know how well these
new treatment systems work in foundation systems.

ORC 403.3 Insulated Footings (Frost Protected Shal low Foundations)

The frost-protected shallow foundation is anothemiovation (imported from Sweden )
by green building designers that is now fully ingmrated in this code.

25



ORC Footer Moisture Barrier

This is not presently in the codBuilding scientists actively pursuing green buildin
concerns, have begun to recommend the installataira moisture barrier or capillary
break on top of the footers before the walls arauped or laid to reduce the migration
of moisture through the footer and into the wall ssmbly or living space; it eliminates
one more source of moisture problems. A similar bar is needed on top of stemwalls
or foundations if they extend below grade or cancwimoisture up to the bottom of the
wall.

ORC 404.4 Insulated Concrete Form Foundation Walls

This is another green building concept that is mally incorporated into the code#\
continued concern of green building is the naturé fmams (do they contain HCFCs or
other chemicals that could be a problem during mdaature to eventual
deconstruction).

ORC 405.2.2 Moisture Barrier (for slabs)

This code calls for a polyethylene sheeting overdibslab gravel in the basement or
under a slab before the concrete floor is pour@tlis is a measure also long advocated
by green building scientists because it greatlyueds the chance of moisture wicking
up through the concrete floor where it could coitiute to mold growth on any
cellulose containing products that are often placed basement floors.

ORC 409 Foundation Waterproofing and Damp-proofing

All foundations require a combination of damp-progfmaterials applied to the exterior
of the foundation walls and a water control systercarry water away from the
foundation. Green building fully supports such measures, buh#s some concerns
with the nature of the products used on the walls @amp-proofing and the chemicals
used to lubricate steel forms in the fabrication cbncrete foundation walls. The
chemical composition of these materials needs taaeefully evaluated so there is not
a direct hazard for the occupants from contact witese chemicals or indirect contact
via soil gases that are created by these chemicalsiesponse to this concern, there
are a growing number of alternatives coming to thearket for contractors to use,
including vegetable oil lubricants for concrete fors to replace fuel oil lubricants now
commonly used.

ORC 409 Crawlspace

The traditional crawlspace has been treated aseonditioned space that sometimes has
some insulation in the flooring above it, plastiesting on the soils to reduce moisture,
and several vents to the exterior around the péeimEor years, green building

scientists have advocated that the crawlspace batéd as a conditioned space for both
energy savings and resident comfort. Now this cpeemits the crawlspace to be
considered a conditioned space "when the groundfsge is covered with an approved
vapor retarder material, the space is supplied withnditioned air, and the perimeter
walls are insulated."”
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ORC 409.3 Removal of Debris (from a crawlspace)

Green building enthusiastically supports this measibecause the potential for all
manner of mold growth on debris (especially cellaproduct) in a crawlspace is
great. With duct work and other openings from sualspace into the living space, the
potential health hazards are great.
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Chapter 5. Floors

The primary emphasis of this chapter has to do thi¢hstructural strength of framing and
surfaces for floors in a residential structure|uding attic floors that may need to be
strong enough to handle mechanical equipment placgdem. Green building brings a
number of concerns to this subject: developing news of framing that maintain the
integrity of the structure, but reduce the materrsdeded; the use of wood from certified
forests; and using manufactured wood productshtiiae a minimum of VOC outgassing
after they are installed.

ORC 501 General

Green building has supported the development of i@pim Value Engineering (OVE)
because it has provided new strategies for framangesidential structure that make it
just as strong, if not stronger, while using lessilding materials.

ORC 503 Floor Sheathing

Most of the sheathing used in floor constructioa tgpe of oriented strand board (OSB);
it is best to seek FSC-certified sheathing for susdge(See list of green building
certifying organizations at end of this appendix)

ORC 504 Pressure Preservatively-treated Wood Floor s (on ground)

Green building promotes the use of non-CCA typegsere-treated wood because of
the potential for leaching arsenic and other heametals into the soils and the chance
of creating soil gases that enter the living spa®d create a health hazard.

Finish Flooring: Finish flooring is not addressed in the codesgoeén building
strongly advocates its inclusion becatlse materials used (especially coatings) can be
a health issue due to VOCs included in these pragducGreen building also promotes
the use of wood from certified sustainably manadedests and flooring materials
made from rapidly renewable materials like bambaaddinoleum.
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Chapter 6: Walls

The focus of this chapter is the structural intggof the exterior walls of a residential
structure, whether the primary material used isdysteel, or masonry (in its numerous
forms). Of note is the appearance of Optimum V&uogineering options for doing
framing with wood and the inclusion of insulatingncrete form wall construction.
Optimum Value Engineering permits the use of leessdvmembers when they are
properly configured so they do not compromise thengith of the structure. Insulating
concrete form wall construction meets energy afficy concerns with concrete even as
it is poured. Not yet included (but being cons@iris straw bale construction, which is
becoming increasingly popular in some parts ofcinentry. While labor intensive, this
type of construction comes as close to being thiegtegreen built structure as any
because its fundamental building component (straed) is so simply created from an
abundant source and its finish surface (clay mixgd straw) is also in abundant supply.
Moreover, both materials are available almost evbgre very close to where the straw
bale construction will take place. Other alternativall systems that could be advocated
include structural insulated panels (SIPS) andreetyeof steel and foam systems.

This chapter includes windows and doors for thieucsural integrity only, not their
water or air tightness or energy efficiency (seergy Conservation).

ORC 602.3.3 Top Plate

In this section, a double top plate is called ftiich is the common way to wood frame a
wall, but this code affirms an exception, whicltansistent with OVE standards. It
permits a single top plate if it is properly seclte other wall sections with metal plates
and trusses or bearing members are aligned withttlis below themGreen building
also advocates that all floor joists, rafters andisses that sit on top of an OVE single
top plate wall, be spaced so they rest directlyr@stud in the wall beneath it, thus
assuring that loads are fully transferred throughegming members and less stress is
experienced by any top plates (commonly calledinmelframing).

ORC 613 Insulating Concrete Form Wall Construction

The green building concern with energy efficiency @oncrete walls is met by the fact
that there is foam insulation on both sides of thwall that dramatically stops heat
transfer through these walls, which normally woulthve a very low R-value. There are
some questions about the actual thermal performaméehese systems but they clearly
perform much better than uninsulated masonry wallBut green building has four
additional concerns with concrete for wall constrtion:

One, minimize the use of Portland cement by the o§ély ash in the concrete to the
maximum amount permitted by research and experiernee, ICF wall systems use a
lot of concrete and should be evaluated in termdfud volume used; three, no HCFCs
should be used in the foams, and four, carefullysass the use of termiticides in the
foam since termites have learned to use foam insigla on the exterior of concrete as
a path into the structure where they can do strucl damage, the matter of
termiticide use reappears. There are some new feavith termiticides in them and at
issue is whether there is any leaching of thesequrots into the soils and whether they
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can contribute to soil gas problems for residemdso, some of the materials being
used as termiticides (such as borates) break dovmermwvet and are not longer useful.
A new generation of safer termiticides is beginnitgappear but additional research is
needed to assess their efficacy.

30



Chapter 7: Wall Covering

This chapter addresses the surface materials dgplidne exterior and interior of the
building walls. The guidance of this chapter adsessmany of the concerns of green
building, but green building is always concernedt thall assembly construction be
evaluated in its entirety and not piece by piechil¥these sections address the matter of
keeping water out of the walls, green building sceeis also concerned with the

"drying capacity” of walls in the event moistureedaet in, and how to control the
potential damage this moisture can do. The eneffgyency of the wall is not addressed
in this chapter (see Appendix C), so some of thestuce issues affected by how well a
wall is insulated are not addressed here.

Green building is also concerned with the naturmaferials used, not just so they are
not compromised by moisture, though that is a @icstcern, but also to evaluate the
environmental consequences of manufacturing, wsnggdiscarding certain building
materials over time. Vinyl siding, which has be@anprimary exterior surface material,
is the focus of much debate that has not yet beswived in either the laboratories or the
courts. As more information becomes availablejlithelp make informed decisions
regarding the use of such a material.

OBC 702 Interior Covering

Green building is very concerned with the use ofydsall and the potential for problems
if moisture can get into the wall cavities. Drywalan quickly become a host for molds
if moisture is not controlled. Green building prefs that drywall on the interior of the
exterior walls be sealed to the framing. In additi, green building calls for the use of
air sealed electrical receptacle boxes bonded @lthack of the drywall, the caulking of
all electrical wiring holes and other openings thugh the stud framing. The wall
surface in tub and shower areas receives specieatment to reduce the chance of
moisture entering those wall cavities.

If drywall is installed over foam that is part ofrainsulated concrete foam wall
construction system, furring strips are installech dhe foam first to keep moisture from
wicking into the drywall via the foam. If wood pating is installed that has the
potential for seams between panels to open, a skalsurface is attached to the
framing before the paneling is installed.

OBC 703 Exterior Covering
Once again, green building is concerned with theydrg potential of an exterior wall
and treatments that address it.

OBC 703.2 Weather-resistant Sheathing Paper

If Styrofoam sheathing is used, it is not necess#wyuse a weather-resistant sheathing
paper as long as the horizontal and vertical seanfishe Styrofoam are properly
flashed and sealed.
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OBC 703.3.1 Horizontal Siding

If installing wood siding, green building will ingtll furring strips on top of the felt
paper or on top of the Styrofoam with a vent spate¢he top and bottom to act as a
drying space for moisture that enters under theiagl The siding will be primed on all
sides before it is installed as well.

ORC 703.7.3 Flashing (for masonry veneer)

Green building is not only concerned with the lettef the codes, but their full
implementation as well. It is not uncommon for mawy veneer walls to be improperly
flashed at their base, allowing wind-driven rain nter via the mortar joints, drain
down behind the brick to be trapped at the sill fgaf the exterior walls. The result
can be rotted wood, mold in the basement living sg=or rusted metal sill plates. It is
also not uncommon to have the landscapers gradésdaigher than the weep holes in a
veneer wall so water cannot exit and similar protrle to occur.

Flashing of Window and Door Frame Openings:

One of the worst leak areas in any home, but esalbgin new homes, is where the
windows and doors are fastened to the framing.slimportant to flash the window

and door jambs and sills so that any water thatgyet through the siding cannot get in
through these seams where it can do damage to thelews and the doors as well as to
the walls. This flashing is installed after the shthing has been applied on the
exterior and seals the seam where the sheathinggahe window/door opening.

A common material used for this work is one of thee guard" products with a sticky
back that is commonly used along roof eave edged ander many roof flashings.
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Chapter 8: Roof-Ceiling Construction

This chapter addresses the structural requirenfientse building of roofs so they will
effectively handle the loads (especially snowhiis tlimate) they will be required to
support. Roofing is an important focus of greeitding because of the moisture issues
that can destroy a roof if it is not constructedgarly, the heat loss and gain that can
occur through its surface, the amount of large ingnmaterials required to construct it,
and the ventilation issues that must be addres&egteen building scientist reading this
chapter would amend the content at a number oéplaxhighlight these other
dimensions affecting roof construction.

ORC 802.1.3. Fire-retardant Treated Lumber

The chemicals used for treating wood for fire safetre different from those used for
moisture and pests. The long term viability of thewod and the potential for corrosion
of metal when they are subjected to these chemicaises issues that need to be
watched closely. Durability is a green buildingroenitment, but here we have
chemicals used to protect the wood from fire tmaay affect its long term viability in
other ways.

ORC 802.6.2 Engineered Wood Products

This section deals with not notching engineereddvyamducts so their strength is
compromisedGreen builders advocate the use of engineered woadiucts for roof
framing because it means not using large dimensiwnod frame members to frame a
roof. Engineered flooring members, particularlypen web trusses, more readily
accommodate efficient duct design and layout. Hoee there are concerns about the
toxicity of some adhesives used in engineered woadiucts, and the greater
vulnerability to fire posed by these products vesslimensional lumber.

ORC 802.9 Trusses

This section focuses on the structural integrityro$ses.Green building has two
additional concerns: a raised heel truss permitgeater level of insulation to be
installed in an attic space without compromisingelventilation required. It is a minor
addition to any truss configuration that helps impve the energy efficiency and
function of the roof structure. Because trussesncaxperience "truss uplift’(when the
bottom chord of a truss, in stress with upper chsrdaises up in the middle causing
cracks between the interior walls and the ceiling)is important that the drywall on
the interior be installed so the truss can rise mout affecting the drywall. (See
reference for dealing with this in Builder's Guides

ORC 803.2.3 Installation (Roof Sheathing)

This section deals with the requirement to ingh#éathing with staggered joint&reen
building recommends that as much as, but not mdnan a "nickel width" space be
placed between all edges of the sheathing, so tteathing does not buckle from any
moisture it may absorb (a common problem).
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An additional section in this chapter would addrdgsgreen building concern with the
size of roof overhangs. These are important iwviging shade from the sun which can
produce significant heat gain in the summer ancease cooling costs.
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Chapter 9: Roof Coverings

Roof surfaces are the focus of this chapter. Tedayments, the flashings and the
variety of roof surface materials available areered by these codes. Green building is
concerned not only with how to effectively keep thterior dry and effectively help the
water run off the roof, but how snow melt is cofied and the environmental
friendliness of each of the materials used in mpfoday. Additionally, roof color
affects roof temperature, heat island effectstiesiand for some materials, the lifespan
of the roofing material because of the temperaguteemes with darker colored roofs.

ORC Flashings

This section of the code deals with the use ohitags where a roof meets a house wall, a
parapet or chimney (step and counter flashings) vafiey flashings, flashings around
plumbing stacks, skylights and other openings énrtof surface Green building calls

for an additional measure to flashing work to gréptreduce the chance a flashing

would ever leak, by placing self-adhering polymeodified bitumen under each metal
flashing before it is installed. Also, the use muse of lead for flashing is not
recommended because of the potential leaching afliénto the water running off the
roof.

ORC 903 Asphalt Shingles

Green building uses shingles that include a recytlgaper base and, if an old asphalt
roof surface is being removed, the waste materfaten this work and the waste from
the new shingles will be taken to a place whereah be recycled into asphalt road
construction materials if such a waste site is cantly available. A minimum 30-year
shingle is recommended

ORC 903.1 Self-adhering Polymer Modified Bitumen S  heet

Green building advocates that not only should thmaterial be used along eave edges
and valleys but also down over the fascia board inelithe gutters to keep water from
heavy rains or ice backup from entering the conniect between these two surfaces.

ORC 905 Metal Roofing

This section addresses the appropriate conditmmgse of metal roof surfaces, including
roof pitch. Green building is concerned about the tremendousamt of energy
required to create metal roofing. It is importatitat metal not be mixed in the
installation process because of the galvanic reantthat can cause metals to
deteriorate. Green building is always faced with higuous situations. This is one of
those. Eventually keeping millions and millions @dns of asphalt out of landfills by
using metal roofs is an attractive idea. Also, raletoofs are lighter than most
alternatives, potentially reducing requirements feupport and are good for harvesting
water off of the roof. But our experience with i@ roofs in this generation is too new
to fully support its use at this time.

35



Chapter 10: Chimneys and Fireplaces

Green building is concerned with indoor air quadityd energy cost. Fireplaces have
traditionally been very energy inefficient and ofteave been the source of significant
back drafting from wood byproducts that containwnaarcinogens. Recently, gas
fireplace units, which are not vented to the ertetiave been approved for use in
residential structures. These units add the pnoldeexcess moisture that is given off
when gas burns, which can push the interior osalesce into a too high relative
humidity level and increase the chances of molavtto

Masonry chimneys built for one generation of heagguipment and now used for more
efficient units, often experiences damage to therior of the chimney in addition to
normal wear and tear. The requirement to instadrs in chimneys when operating
efficiencies change has reduced this problem,Hmiptoblem still remains in many older
homes. The presence of debris (such as dislodgedmmamaterials, leaves, and animal
carcasses) can block the exhaust flues of furremme$iot water tanks so toxic flue gases
are backed up into the living space.

ORC 1001.14 Masonry Chimney Cleanout Openings

These codes call for the inclusion of cleanout apgnin the chimney for both fireplaces
and furnaces/hot water tank&reen building calls for the inclusion of a wire seen on
top of chimneys to reduce debris buildup.

ORC 1006.2 Exterior Air Supply

This code specifies that all combustion air fotdag-built or masonry fireplaces shall be
equipped with an exterior air supply. ORC 100@a2es: "the exterior air intake shall be
capable of providing all combustion air from theesior of the dwelling. The exterior

air intake shall not be located within the garaggg, basement or crawlspace of the
dwelling." The basic rule for green building as it relates tioe construction and use of
fireplaces is that no interior air be used for comsétion and that all fireplace units vent
directly to the exterior (no unvented gas fireplaaaits).
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Chapters 11-28: Mechanical Heating/Cooling/Ventilaon

ORC 1100 Mechanical Administration

These are the codes that "regulate the desiga/latsdn, maintenance, alteration and
inspection of mechanical systems that are permbniestalled and utilized to provide
control of environmental conditions within buildmg See the Builder's Guides for
more complete delineation of detail for these cadérences.

ORC 1200 Mechanical Definitions

This code includes several pages of definitionsteel to mechanical work; green
building terms that may be new to this field arduded in the definitions included in
Chapter 2.

ORC 1300 General Mechanical System Requirements
Green building requires that the following concerre addressed in the codes which
regulate mechanical installation:

* Require the use of the optimum energy efficient rhanical equipment
feasible for any given building and the budget walllow (e.g., see
“Specification of Energy-Efficient Installation andMaintenance
Practices for Residential HVAC Systems at
www.CEEforMT.org/resid/rs-ac/hvac.php3).

* Make every effort to move toward the total elimirat of the use of
interior air for combustion air; have all fuel-buring equipment get its
combustion air from the exterior.

* Use no unvented fuel burning appliances for two szms: one, the
obvious attempt to reduce the production of carbmoenoxide and
carcinogenic byproducts in the air and two, avolietexcess moisture
that the combustion of fuel produces.

» Develop an appropriate air change ventilation pléimat is energy
efficient and effective; eliminating the use of iatior air for combustion
would dramatically reduce the number of air changesguired and their
subsequent cost.

» Air seal ducting that delivers heat and cooling atite return air so that
all the air intended for a given site is deliverduere.

* Properly size heating equipment and delivery systesa optimum
comfort is achieved with the minimal equipment neesary.

ORC 1400 Heating and Cooling Equipment

These are the codes that regulate the safe ingiallaf heating and cooling equipment.
All this work assumes that the ASHRAE standardsbaiag applied and that the
requirements created by the manufacturers of hgfabnling equipment have been
observed.

ORC 1500 Electric Resistance Heating

Green building's concern with electric resistancedting is the cost of doing so. While
electricity is 100% efficient at point of use forehting, it causes considerable pollution
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in its production (CO2 emissions and nuclear waséeld the cost for use as a heat
source is significant.

ORC 1600 Vented Floor, Wall and Room Heaters

Green building takes strong exception to the indls of unvented room heaters in this
chapter of the OBC, Section 1604.1, which statesot more than one unvented room
heater shall be installed in a bedroom or bathroorAn unvented room heater installed
in a bedroom shall have a maximum input rating 00,000 Btu/h (2930 W). An
unvented room heater installed in a bathroom shialive a maximum input rating of
6,000 Btu/h (2344 W). Unvented room heaters shmlequipped with an oxygen-
depletion-sensitive safety shutoff system.” There &wo issues for green building with
these devices: one, even though this equipmentliesn approved by the American
Gas Association as safe, the potential for CO paisg is still present and two, the
amount of moisture produced by gas burning is larged can be a major contributor
to moisture problems that can produce molds. Grderlding strongly advocates
against the use of unvented appliances.

ORC 1700 Ventilation Air Supply

This chapter simply notes that ventilation requikedovered in Section 303 and
ductwork is covered in chapter 19. See sectionf@08reen building concerns related to
ventilation.See the Builder's Guides for a more detailed dehtien of at least four

types of ventilation system to be used in a restdgrstructure.

ORC 1800 Exhaust Systems

This chapter deals with such matters as clothesrdiyhaust, range hoods, installation of
microwave ovens, overhead ventilation hoo@seen building strongly supports this
code's requirements regarding range hoods (it praestheir being vented directly to
the exterior and that it not be vented into an attr crawlspace; a recirculating range
hood can only be used where other proper ventilatis in place and servicing the

same area).

ORC 1900 Duct Systems

Green building advocates against the use of exteri@lls for the installation of
ductwork or the use of floor joists for return afior the primary reason that, the
organisms, especially mold, that can grow in thesities on a cellulose material like
wood can result in mold spores being distributeddbghout the living space. Green
building advocates for proper insulation of ducts minimize energy loss. Green
building also does not advocate the use of undergrd ductwork to deliver heated air
to the living space of a residence. The potential $oil gases to infiltrate these systems
and mold to grow in them is too great. Also, ifethhave been poorly installed (poor
grade so water pools in them or seams are not fighoisture can enter the system and
the ductwork becomes a humidification system thahao significant damage to the
house. Duct sealing is a concern for green buildibbecause it means a more energy
efficient and effective heat delivery system andaless potential contamination. The
ORC section 1901.3.1 on joints and seams shouldnoee specific in its requirements
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for duct sealing; green building requires the usémastic on every duct seam. Poor
guality materials that do not last very long reduttee long-term effectiveness of a
heating system. Green building strongly suppotisstsection’s requirement regarding
where return air can be drawn from. Green buildireso recommends against internal
duct insulation, especially the use of fiberglasgatliner both because of the potential
for glass fibers to enter the living space and thetential for dirt to collect and mold to
grow on the surface of the insulation.

ORC 2000 Combustion Air

Green building advocates "buildings of unusuallygint construction.” Green building
affirms such construction for energy conservatioeasons but recognizes that a tighter
building presents challenges that must be addresgade of these is where combustion
air comes from in such a structure. ORC 2001.1sfates: "In buildings of unusually
tight construction, combustion air shall be obtaiddrom outside the sealed thermal
envelope.” Green building advocates this for allregiruction, loose or tight.

ORC 2100 Chimneys and Vents
This chapter deals with the safe and effectiveilagiin of combustion heating
appliances and green building is certainly affirghaf any efforts to do that.

ORC 2200 Special Fuel Burning Equipment

This includes ranges and ovens, open top gas hail&s, outdoor gas cooking
appliances, clothes dryers, vented decorative glsaaces, gas lights, and sauna
heatersGreen building concerns with this equipment are tlereone, what equipment
is necessary and what equipment should have to payitigation fee because it is for
casual use such as saunas and fireplaces; two,merior air should be used for
combustion for fireplaces; and three, no unventegpdiances should be used.

ORC 2300 Boiler/Water Heaters;

This chapter covers boilers, hot water tanks ueetddth heating and domestic water use,
floor heating systems, water heaters used fordostestic purposes and pool heaters.
Again, one green building concern is: what is nesasy (e.g. pool heaters)? Green
building affirms the use of water heaters for bottomestic use and heating because it
reduces the up front cost and long-term cost oftadtation and replacement of
equipment.

ORC 2400 Refrigeration

Green building has several concerns with this kinflequipment. One, that it use
environmentally friendly refrigerants (no CFCs andot even HCFCs if alternatives
are available); two, that the builder demonstrateat the use of cooling will not
compromise the building envelope from moisture emhg wall cavities in the form of
water vapor from the exterior and condensing orethack of drywall on the cool
interior side of the exterior walls and that watbverings (especially vinyl and foil)
will not be installed on the interior side of exter walls, serving as a vapor barrier for
moisture from the exterior, resulting in mold growtand moisture damage in the
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drywall and behind the wallpaper. Where refrigéian is used, the drying potential of
the assemblies must be assessed and ensured.

ORC 2500 Hydronic Piping

This chapter addresses the kind of piping thatbsansed for hot water/steam systems,
the fittings that are approved and some instatat@asuresGreen building affirms the
use of ground source heat pumps; this is not prethgovered in the ORC code.

ORC 2600 Gas Fuel Piping

Green building, of course, subscribes to every cotkasure that ensures the proper
installation of and continuous effective maintenaa®f gas fuels, but it is continually
reminded that the use of gas fuels is ultimatelgead end because it is a nonrenewable
resource. The use of natural gas is a sign of wgek to be done in the area of
renewable energy sources.

ORC 2700 Special Piping and Storage Systems

This chapter focuses on fuel oil and the properitation of lines and equipment to
handle it. As with the gas fuel piping, green building is rended that fuel oils are a
non-renewable resource and there is a need to dgvellternative fuels for the future.
This leads to the next chapter, which begins to egks this issue.

ORC 2800 Solar Systems

This chapter is an excellent example of how greanl@iing content can be
incorporated into the existing prescriptive codegtras green building, but as a clearly
accepted and useful building system that needsdalbne in an effective and carefully
regulated manner. Itis also an example of contdring added to the code that does
not require that the content be implemented, orthat the code be observed if it is
implemented. You are not required to use hot wateating, but if you choose to do so,
there is a code that guides its proper installatiomhe goal of green building is that
there be as many environmentally friendly alternadis as possible that ultimately find
their way into the prescriptive code because of thear field evidence of their
usefulness and effectiveness and the best wayshieae the same.
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Chapters 29-38: Plumbing Code

The plumbing code has been deleted from the 1996 Rbésidential Code. The
following statement defines that action: "All omep and three family dwelling
structures shall comply with the Plumbing Code aped by the Ohio Board of Building
Standards," which is a full book of codes devoteahgletely to plumbing matters. All
plumbing work is carefully monitored and inspectaud the codes and practices are the
product of many years of experienc&reen building concurs with all the plumbing
code as it relates to the effective and safe instadn of equipment to handle water and
waste in a residential structure. The issues tiga¢en building advocates in the
plumbing field are attempts to find ways to mordegttively conserve water (1.6 gal.
toilets and 2.5 gal. shower heads are Federal redigns now in effect), more cost
effective ways to deal with human waste both insehel when it leaves the residence;
how to reduce the amount of storm water that is deng to be treated because it ends
up in the storm sewers and runs through treatmetarms; rain harvesting and placing
more water back into the aquifer are two strateglesing actively explored in a number
of cities here and abroad; green building would alsompletely affirm any efforts to
keep backflow from occurring in the potable watgrssem because of the hazard of
polluting residential drinking water. There are aumber of devices available to do this,
but they are not yet required by code. There isiiddal equipment currently

available that is not yet common to residential gea but green building codes would
encourage their use:

Composting toilets and waterless urinals could dramcally reduce sewer system
infrastructure and water usage. The installatiorf greywater systems or making it an
available alternative in new construction, couldsal greatly reduce water usage as long
as it is installed so there is no chance of beir@poected to the potable water system.
There are already filtration systems that will eveally make treating this water accept
as potable water. Green building would advocatetfte use of air-emitance valves to
replace waste vent stacks which would mean les$ pemetrations and much less vent
pipe materials required. The use of manifold plumg providing individual control of
each fixture requires additional materials up fronbut can dramatically reduce water
consumption over time
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Chapters 39-48: Electrical Code

The electrical code has been deleted from the @99 Residential Code. The following
statement defines that action: "The provisionefiNational Electrical Code, NFPA 70,
as referenced and adopted by the State of Ohit) lhancorporated herein and shall
govern the installation, testing, and operatiothefelectrical systems of one, two and
three family dwellings within this jurisdiction All electrical work is carefully monitored
and inspected and the codes and practices aredtiegh of many years of experience.
There are several issues for green building reganglielectrical work:

The use of recessed light fixtures in cathedralleggs or other unconditioned
spaces should not be permitted unless the fixtues lan IC rating that keeps
moist air from escaping into cold spaces in the vantime where it can
condense and cause significant damage to roof atiteo framing members.
The use of airtight electrical boxes in the exterienvelope of residential
structures is an important green building consideian.

Green building is concerned with energy efficienapd any measures that can
be taken to reduce the amount of electricity recedrto operate the residence.
The use of compact fluorescent fixtures and Ener§tar appliances are
significant measures that can be taken.

If alternate energy sources (such as solar) areedgo produce electricity,
green building is interested in being able to feetiat will not be used back to
the power company and thus lower the electrical bil the homeowner.

Green building strongly supports the electrical adections that are
developing to guide the safe and effective instatla of photovoltaic grids on
residential structures.

There has been a continuous concern about electrgmetic fields both
outside and inside the home, but no definitive raseh has yet been conducted
that can clearly demonstrate the affects of thesgds on the health of
individuals exposed to them.
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Appendices to Code

The appendices included at the end of building s@deve at least two purposes. First,
they are informational (and are designated as saruthhelp guide code observations but
are not strictly code measures. Second, they avecode areas that have not yet found
their way into the organization of the existing edalit are enforceable code measures
where relevant to a particular residential constomcsystem.

The following is commentary from a green buildireygpective on the appendices found
in the 1999 Ohio Residential Building Code.

Appendix A: Manufactured Housing Used As Dwellings

The primary purpose of this appendix is to defimeriegulations for placement of a
manufactured home on a site. It does not addresisshes of how it is constructed.
Green building finds manufactured housing potentiglconsistent with all its goals
because it creates a modest living space, a moseugce-efficient structure, and
increasingly a more energy-efficient one. Thesaldings must be properly designed
for the climate in which they will be used, sindeet prevalent use of such materials as
vinyl-coated drywall for interior finish makes thesstructures ill-suited to hot, humid
climates when refrigeration is used. (See ORC 24afirigeration).

Appendix B: Swimming Pools, Spas and Hot Tubs

The primary purpose of this appendix is to deflmeregulations for barriers to be
constructed to protect children, animals and otfrera inadvertently falling into one of
these units and drowning or suffering other injsiri®leasures that strongly encourage
or require a higher standard of resource efficienéyr resource-intensive luxury or
recreational items such as spas, hot tubs, and kdgtools are consistent with green
building objectives. Examples include solar watezating, PV assist systems, and “off
setting” mechanisms (see discussion at end of gastion).

Appendix C: Energy Conservation

The 1999 Ohio Residential Code places Energy Ceasien is in the appendices of the
code where it says: "All one, two and three fandilyelling buildings and structure(s
shall comply with the Ohio Basic Building Code faergy conservation." Presently the
Ohio Basic Building Code uses as a standard the NM&del Energy Code, which was
produced by the three national code bodies. 1B,I88 three code bodies turned their
oversight on energy conservation over to the Iatéonal Residential Code body that
was beginning the first International Code. The/ 2000 International Code has an
updated version of the 1995 Model Energy Code,iandll be updating this energy code
every three years from now on. The 1999 Ohio Radidl Code chose not to use this
update at this time.

It is useful to know that the Energy Star ratinggram that was created by the U.S.
Department of Energy (DOE) and the U.S. EnvironmleAtotection Agency (EPA)
recognizes the Model Energy Code, now the 2000rat®nal Residential Code, as the
performance code builders can use as the ministandard. A one-star rating would be
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the minimum standard and a five-star rating wowddHe highest. All builders who want
to have their residential structures rated by Ep&tgr standards must allow their
structure to undergo rigorous testing at the buddexpense. The number they reach will
determine the level their units are awarded. Tumaler is determined by another
program that does the testing called Home Energn&&ystem (HERS). If HERS

rates a house with an 86 or higher, it is desighateEnergy Star five-star rating.
Generally, to reach a five-star rating, it is nesegg for a builder to achieve percentages
of energy efficiency 30% higher than the basic déad.

Green building strongly supports attainment of avéi-star Energy Star rating with
every house built and seeks to incorporate at optimlevels as many of the energy
efficiency measures as can be afforded. While eadition of the International
Residential Energy Conservation Code will move eo#o the five-star standard and
broaden areas to be addressed (such as ventilawombustion safety and moisture
control strategies,) so the bottom-line prescrigtistandard is always on the rise, a five
star rating will likely always remain a performanosode standard.

Both the 1995 Model Energy Code and the 2000 Irttonal Energy Conservation Code
address several areas: the building envelopejdimgy window ratings; mechanical
systems used for heating and cooling, includingdilngwork and piping required to
deliver heating and cooling; water conservatiortt eanewable energy. The International
Code has also begun addressing the variablesimuganuilding systems, such as steel
and concrete, when they are used instead of wdbd.codes are clearly committed to
energy conservation, and their focus is increagingmprehensive and integrated. But
the level of commitment is an issue. What is regliin the prescriptive codes (the 1995
Model Energy Code) is considerably less than whatle achieved for minimal
additional cost. Therefore, two matters are @itfor green building: that the existing
prescriptive energy conservation standards beelgtenforced and that the door be open
for performance code work at a much higher levgirtavide the basis for future
prescriptive measures.

Another issue that has begun to be addressedén cities is excessive energy use that is
not regulated by the codes is part of a new homewselt systems, spas, and heated
pools are examples. One city, rather than probimth usage, now requires the
installation of on-site renewable energy systemsoicer the energy needs of such
additions, or it charges a mitigation fee basethensystem'’s energy use over a 20-year
period multiplied by twice the marginal cost of &dly available wind power. The money
collected from this fee is used to invest in theallepment of renewable energy in the
city. This is a creative way to further green dung and develop an effective
infrastructure for the development of renewablergynsources.

44



Example of Minimum Prescriptive Standards
for Home Building Systems

There are numerous and increasing numbers of hgilslystems used to create residential
housing. This green building code appendix doesatiempt to declare any building
system ashesystem of choice. Rather, it requires that anyesygsvanting to call itself
green or sustainable prepare minimum standardsardatds that meet the fundamental
requirements of the general green or sustainableitgt.

The following is an example of minimum prescriptatandards proposed for straw bale
construction which is the most up-to-date strave lwalde in the country.

California Senate Bill No. 332

CHAPTER 31

An act to amend Sections 18944.30, 18944.31, 188448944.35, and 18944.40 of, and to add
Section 18944 .41 to, the Health and Safety Cod&jmg to building standards, and declaring the

urgency thereof, to take effect immediately.

[Approved by Governor April 25, 2002. Filed with®etary of State April 26, 2002.]
LEGISLATIVE COUNSEL'S DIGEST

SB 332, Sher. Building standards: straw-bale gtinest

(1) Existing law, known as the State Building Stamis$ Law, creates the California Building
Standards Commission and authorizes it to revi@epgsed building standards, adopt or reject
these proposed standards, and codify and publkshdbpted standards in the California
Building Standards Code. Local agencies have tmorgsibility for the enforcement of numerous
provisions of the California Building Standards €od

The existing law declares the intent of the Lediskato adopt safety guidelines for the
construction of structures, including single-famidlyellings, that use baled rice straw, as defined,
as a loadbearing or nonloadbearing material. Tidefjnes do not become operative within any
city or county unless and until a specified findiagnade and the finding is filed with the
Department of Housing and Community Development.

This bill would revise the guidelines and woulduig them to apply to the construction of all
structures that use baled straw as a loadbearingrdoadbearing material within a city or county
that has adopted the guidelines in existing lawrgo January 1, 2002. It would provide that the
guidelines proposed by this bill would not becorperative in any other city or county, unless
and until the legislative body of a city or countgkes an express finding that the guidelines
apply within the city or county because of locahditions and the city or county files a copy

of the finding with the department. It would als@yide that the guidelines would become
inoperative when building standards that permitdbestruction of these structures become
effective after approval by the commission. Becadhsebill would impose new duties

on local enforcement agencies, the bill would atutst a state-mandated local program.

(2) The California Constitution requires the stateeimburse local agencies and school districts
for certain costs mandated by the state. Statymayisions establish procedures for making that
reimbursement, including the creation of a Stateddaées Claims Fund to pay the costs of
mandates that do not exceed $1,000,000 statewitlethar procedures for claims whose
statewide costs exceed $1,000,000.
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This bill would provide that, if the Commission 8tate Mandates determines that the bill
contains costs mandated by the state, reimbursduoreiose costs shall be made pursuant to
these statutory provisions.

(3) This bill would declare that it is to take effénmediately as an
urgency statute.
The people of the State of California do enaciodlews:

SECTION 1. Section 18944.30 of the Health and $a&@etde is amended to read:

18944.30. The Legislature finds and declares aheffollowing:

(a) There is an urgent need for low-cost, enerdjgient housing in California.

(b) The cost of conventional lumber-framed housiag risen due to a shortage of construction
grade lumber.

(c) Straw is an annually renewable source of cadleitthat can be used as an energy-efficient
substitute for stud-framed wall construction.

(d) The state has mandated that the burning oftresv be greatly reduced.

(e) As a result of the mandated burning reductipoywers are experimenting with alternative
straw management practices. Various methods of streorporation into the soil are the most
widely used alternatives. The two most common neitraye nonflood incorporation and winter
flood incorporation. Economically viable off-farnses for rice straw are not yet available.

() Winter flooding of rice fields encourages thetural decomposition of rice straw and provides
valuable waterfowl habitat. According to the Cehtfalley Habitat Joint Venture component of
the North American Waterfowl Management Plan, itif@ania’s Central Valley, over 400,000
acres of enhanced agricultural lands are needesttore the depleted migratory waterfowl
populations of the Pacific flyway. Flooded riceldie are a key and integral part of the successful
restoration of historic waterfowl and shorebird plagpions.

(g) Winter flooding of rice fields provides sigraéint waterfowl! habitat benefits and should be
especially encouraged in areas where there is ralrpotential to impact salmon as a result of
surface water diversions.

(h) An economically viable market for rice strawdsacould result from the use of rice straw
bales in housing construction.

() Practicing architects and engineers have deternthat the statutory guidelines established by
Chapter 941 of the Statutes of 1995 contain spe@fjuirements that they believe are either
unnecessary or detrimental. Some of the requiresraetconsidered costly and severely restrict
the development of straw-bale housing.

(j) Statutory guidelines for the use of straw-dabeising would significantly benefit energy
conservation, natural resources, low-cost housiggeulture, and fisheries in California.

(k) Tests and experience with straw-bale constwonatiemonstrate that it is a strong, durable, and
thermally superior building system that deservisger role in modern construction.

SEC. 2. Section 18944.31 of the Health and SafetyeGs amended to read:

18944.31. (a) Notwithstanding any other provisibfaw, the guidelines established by this
chapter shall apply to the construction of all stuwes that use baled straw as a loadbearing or
nonloadbearing material within any city or courtgttadopted the guidelines established by
Chapter 941 of the Statutes of 1995 prior to Jania002. This requirement shall not preclude
the city or county from making changes or modifimas to the guidelines pursuant to subdivision
(b). Notwithstanding any other provision of lawe thuidelines established by this chapter shall
not become operative in a city or county that hatsadopted the guidelines prior to January 1,
2002, unless and until the legislative body ofdie or county makes an express finding that the
application of these guidelines within the citycounty is reasonably necessary because of local
conditions and the city or county files a copytuttfinding with the department.

46



(b) A city or county may, by ordinance or regulationake any changes or modifications in the
guidelines contained in this chapter as it deteesi@re reasonably necessary because of local
conditions, provided the city or county files a gayf the changes or modifications and the
express findings for the changes or modificatioith the department. No change or modification
of that type shall become effective or operativeaiiay purpose until the finding and the change
or modification has been filed with the department.

(c) Nothing in this chapter shall be construednasgasing or decreasing the authority to approve
or disapprove of alternative construction methaatsgant to the State Housing Law, Part 1.5
(commencing with Section 17910) or the Californiail@ing Standards Code, Title 24 of the
California Code of Regulations.

(d) It is the intent of the Legislature that thatstory guidelines of this chapter serve as an
interim measure pending the evaluation of strawdak a construction material through the
normal processes used for the testing and listirmyitding materials, the determination of
construction standards, and the adoption of thaaenmals and construction standards into the
California Building Standards Code.

SEC. 3. Section 18944.33 of the Health and SafetyeGs amended to read:

18944.33. For the purposes of this chapter, tHeviig terms are defined as follows:

(a) “Bales” means rectangular compressed blodkgtraw, bound by strings or wire.

(b) “Department” means the Department of Housamgl Community Development.

(c) “Flakes” means slabs of straw removed fromuamtied bale. Flakes are used to fill small gaps
between the ends of stacked bales.

(d) “Laid flat” refers to stacking bales so thife sides with the largest cross-sectional area are
horizontal and the longest dimension of this asgaarallel with the wall plane.

(e) “Laid on edge” refers to stacking bales sattthe sides with the largest cross-sectional area
are vertical and the longest dimension of this &derizontal and parallel with the wall plane.

(f) “Loadbearing” refers to plastered straw-balalls that bear the dead and live loads of the
roof and any upper floor.

(9) “Nonloadbearing” refers to plastered strawldwvalls that bear only their own weight, such
as infill panels within some type of post and besracture.

(h) “Plaster” means lime, gypsum, lime cementcement plasters, as defined by the California
Building Standards Code, or earthen plaster wiibrfreinforcing.

(i) “Straw” means the dry stems of cereal graief after the seed heads have been substantially
removed.

SEC. 4. Section 18944.35 of the Health and SafetyeGs amended to read:

18944.35. (a) Bales shall be rectangular in shape.

(b) Bales used within a continuous wall shall beaisistent height and width to ensure even
distribution of loads within wall systems.

(c) Bales shall be bound with ties of either potyprene string or baling wire. Bales with broken
or loose ties shall not be used unless the brokéyoee ties are replaced with ties which restore
the original degree of compaction of the bale.

(d) The moisture content of bales, at the timenefdllation, shall not exceed 20 percent of the
total weight of the bale. Moisture content of badball be determined through the use of a
suitable moisture meter, designed for use withdate straw or hay, equipped with a probe of
sufficient length to reach the center of the bale] used to determine the average moisture
content of five bales randomly selected from thie$o be used.

(e) Bales in loadbearing walls shall have a mininaatculated dry density of 7.0 pounds per
cubic foot. The calculated dry density shall beedweined after reducing the actual bale weight by
the weight of the moisture content.

(f) Where custom-made partial bales are used,shelf be of the same density, same string or
wire tension, and, where possible, use the saméeauaf ties as the standard size bales.
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(g) Bales of various types of straw, including wheae, rye, barley, oats, and similar plants,
shall be acceptable if they meet the minimum resgoénts of this chapter for density, shape,
moisture content, and ties.

SEC. 5. Section 18944.40 of the Health and SafetyeGs amended to read:

18944.40. (a) Straw-bale walls, when covered widister, drywall, or stucco, shall be deemed to
have the equivalent fire resistive rating as waaaae construction with the same wall-finishing
system.

(b) Minimum bale wall thickness shall be 13 inches.

(c) Buildings with loadbearing bale walls shall mateed one story in height without
substantiating calculations and design by a civilieeer or architect licensed by the state, and
the bale portion of the loadbearing walls shall@ateed a height-to-width ratio of 5.6:1 (for
example, the maximum height for a wall that is @&hes thick would be 10 feet 8 inches).

(d) The ratio of unsupported wall length to thickaefor loadbearing walls, shall not exceed
15.7:1 (for example, for a wall that is 23 inchieisk, the maximum unsupported length allowed
is 30 feet).

(e) The allowable vertical load (live and dead )oawl top of loadbearing bale walls plastered
with cement or lime cement plaster on both sided slot exceed 800 pounds per linear foot, and
the resultant load shall act at the center of thkk. \Btraw-bale structures shall be designed to
withstand all vertical and horizontal loads, anel tesulting overturning and base shear, as
specified in the latest edition of the Californiail8ing Standards Code. Straw-bale walls
plastered with cement or lime cement plaster oh bites shall be capable of resisting in-plane
lateral forces from wind or earthquake of 360 pauper linear foot.

(f) Foundations shall be designed in accordance thié California Building Standards Code to
accommaodate the load created by the bale wallqalperimposed live and dead loads. Supports
for bale walls shall extend to an elevation ofeaist six inches above adjacent ground at all
points, and at least one inch above floor surfaces.

(9) (1) Bale walls shall be anchored to supportesist lateral forces, as approved by the civil
engineer or architect. This may be accomplishel wae-half inch reinforcing bars embedded in
the foundation and penetrating the bales by at [Easiches, located along the center line of the
bale wall, spaced not more than two feet aparteQirethods as determined by the engineer or
architect may also be used.

(2) Nonbale walls abutting bale walls shall bedttd by means of one or more of the following
methods or by means of an acceptable equivalent:

(A) Wooden dowels of /ginch minimum diameter and of sufficient length toyide 12 inches

of penetration into the bale, driven through hdlesed in the abutting wall stud, and spaced to
provide one dowel connection per bale.

(B) Pointed wooden stakes, a minimum of 12 inchderngth and 1 /2inches by 3 2inches at
the exposed end, fully driven into each courseatdd) as anchorage points.

(C) Bolted or threaded rod connection of the abgttvall, through the bale wall, to a steel nut
and steel or plywood plate washer, a minimum afdhés square and a minimum thickness of
/16 of an inch for steel andzinch for plywood, in a minimum of three locations.

(3) (A) Bale walls and roof bearing assemblies|dimlnchored to the foundation where
necessary, as determined by the civil engineerahitact, by means of methods that are adequate
to resist uplift forces resulting from the desigmavioad. There shall be a minimum of two
points of anchorage per wall, spaced not more éhi@et apart, with one located within 36 inches
of each end of each walll.

(B) With loadbearing bale walls, the dead loadhef toof and ceiling systems will produce
vertical compression of the walls. Regardless efahchoring system used to attach the roof
bearing assembly to the foundation, prior to ihatiin of wall finish materials, the nuts, straps,
or cables shall be retightened to compensate i®ctmpression.

48



(h) (1) A moisture barrier shall be used betweenttip of the foundation and the bottom of the
bale wall to prevent moisture from migrating thrbuge foundation so as to come into contact
with the bottom course of bales. This barrier sbatisist of one of the following:

(A) Cementitious waterproof coating.

(B) Type 30 asphalt felt over an asphalt emulsion.

(C) Sheet metal flashing, sealed at joints.

(D) Another building moisture barrier, as approbgdhe building official.

(2) All penetrations through the moisture barréex well as all joints in the barrier, shall be edal
with asphalt, caulking, or an approved sealant.

(3) There shall also be a drainage plane betweentthw and the top of the foundation, such as a
one inch layer of pea gravel.

() (1) For nonloadbearing walls, bales may be &ittler flat or on edge. Bales in loadbearing
bale walls shall be laid flat and be stacked ioranmg bond, where possible, with each bale
overlapping the two bales beneath it. Overlapd &lgsh minimum of 12 inches. Gaps between
the ends of bales which are less than 6 inchesdthwnay be filled by an untied flake inserted
snugly into the gap.

(2) Bale wall assemblies shall be held securelgttogy by rebar pins driven through bale centers
as described in this chapter, or equivalent methasdspproved by the civil engineer or architect.
(3) The first course of bales shall be laid by ifmgathe bales on the rebar verticals and threaded
rods, if any, extending from the foundation. Whiea tourth course has been laid, vertical #4
rebar pins, or an acceptable equivalent long entwughlitend through all four courses, shall be
driven down through the bales, two in each balegtied so that they do not pass through the
space between the ends of any two bales. The laydbéese rebar pins shall approximate the
layout of the rebar pins extending from the fouiatatAs each subsequent course is laid,

two pins, long enough to extend through that coarskthe three courses immediately below it,
shall be driven down through each bale. This pigmrethod shall be continued to the top of the
wall. In walls seven or eight courses high, pinraghe fifth course may be eliminated.

(4) Alternative pinning method to the method ddsediin paragraph

(3): when the third course has been laid, vertidatebar pins, or an acceptable equivalent, long
enough to extend through all three courses, skallriven down through the bales, two in each
bale, located so that they do not pass througkphee between the ends of any two bales.

The layout of these rebar pins shall approximagddkiout of the rebar pins extending from the
foundation. As each subsequent course is laid ping long enough to extend through that
course and the two courses immediately below &ll &te driven down through each bale. This
pinning method shall be continued to the top ofwiad.

(5) Only full-length bales shall be used at corredriwadbearing bale walls.

(6) Vertical #4 rebar pins, or an acceptable a#teve, shall be located within one foot of all
corners or door openings.

(7) Staples, made of #3 or larger rebar formedantt)” shape, a minimum of 18 inches long
with two 6-inch legs, shall be used at all corradrevery course, driven with one leg into the top
of each abutting corner bale.

() (1) All loadbearing bale walls shall have afrbearing assembly at the top of the walls to bear
the roof load and to provide the means of conngdhe roof structure to the foundation. The
roof bearing assembly shall be continuous alonddpe of loadbearing bale walls.

(2) An acceptable roof bearing assembly optionl glmaisist of two double 2-inch by 6-inch, or
larger, horizontal top plates, one located at timeii edge of the wall and the other at the outer
edge. Connecting the two doubled top plates, acatéal horizontally and perpendicular to the
length of the wall, shall be 2-inch by 6-inch crossmbers, spaced no more than 72 inches center
to center, and as required to align with the thedads extending from the anchor bolts in the
foundation. The double 2-inch by 6-inch top platkall be face-nailed with 16d nails staggered
at 16-inch o.c., with laps and intersections faaied with four 16d nails. The crossmembers
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shall be face-nailed to the top plates with foud bails at each end. Corner connections shall
include overlaps nailed as above or an acceptapigaent, such as plywood gussets or metal
plates. Alternatives to this roof bearing assenalplifon shall provide equal or greater vertical
rigidity and provide horizontal rigidity equivalettt a continuous double 2 by 4 top plate.

(3) The connection of roof framing members to thef plate shall comply with the appropriate
sections of the California Building Standards Code.

(k) All openings in loadbearing bale walls shalldbminimum of one full bale length from any
outside corner, unless exceptions are approved lepgineer or architect licensed by the state to
practice. Wall or roof load present above any opgshall be carried, or transferred, to the
bales below by one of the following:

(1) A frame, such as a structural window or doanfe.

(2) A lintel, such as an angle-iron cradle, woodeam, or wooden box beam. Lintels shall be at
least twice as long as the opening is wide andheideminimum of 24 inches beyond either side
of the opening. Lintels shall be centered over oy

(3) A roof bearing assembly designed to act agid beam over the opening.

() (1) All weather-exposed bale walls shall be pobéd from water damage. No vapor
impermeable barrier may be used on bale wallstt@ndivil engineer or architect may design the
bale walls without any membrane barriers betweewsand plaster, except as specified in this
section, in order to allow natural transpiratiomadisture from the bales and to secure a
structural bond between plaster and straw.

(2) Bale walls shall have special moisture protetprovided at all horizontal surfaces exposed
to the weather. This moisture protection shallisalled in a manner that will prevent water
from entering the wall system.

(m) (1) Interior and exterior surfaces of bale walhall be protected from mechanical damage,
flame, animals, and prolonged exposure to watde ®alls adjacent to bath and shower
enclosures shall be protected by a moisture barrier

(2) Cement stucco shall be reinforced with galvediwoven wire stucco netting or an
equivalent, as approved by the building officidheTreinforcement shall be secured by
attachment through the wall at a maximum spacir@gahches horizontally and 16 inches
vertically, unless substantiated otherwise by @ eivgineer or architect.

(3) Where bales abut other materials, the plaststuzco shall be reinforced with galvanized
expanded metal lath, or an acceptable equivalgtgnding a minimum of 6 inches onto the
bales.

(4) Earthen and lime-based plasters may be apgiiedtly onto bale walls without
reinforcement, except where applied over matedtier than straw.

(n) (1) All wiring within or on bale walls shall reeall provisions of the California Electrical
Code. Type “NM” or “UF” cable may be used, orizing may be run in metallic or nonmetallic
conduit systems.

(2) Electrical boxes shall be securely attachestdoden stakes driven a minimum of 12 inches
into the bales, or an acceptable equivalent.

(o) Water or gas pipes within bale walls shall beased in a continuous pipe sleeve to prevent
leakage within the wall. Where pipes are mountetae walls, they shall be isolated from the
bales by a moisture barrier.

(p) Bales shall be protected from rain and otheistace infiltration at all times until protected by
the roof of the structure.

SEC. 6. Section 18944.41 is added to the HealtlSarfety Code,

to read:

18944.41. Sections 18944.30, 18944.31, 18944 .3R14185, and 18944.40 shall become
inoperative when building standards become effediter approval by the California Building
Standards Commission pursuant to Chapter 4 (comnmgmgth Section 18935) that permit the
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construction of structures that use baled strawlaadbearing or nonloadbearing material and
that are safe to the public.

SEC. 7. Notwithstanding Section 17610 of the Gowemt Code, if the Commission on State
Mandates determines that this act contains costslated by the state, reimbursement to local
agencies and school districts for those costs beathade pursuant to Part 7 (commencing

with Section 17500) of Division 4 of Title 2 of ti&vernment Code. If the statewide cost of the
claim for reimbursement does not exceed one mitfioltars ($1,000,000), reimbursement shall
be made from the State Mandates Claims Fund.

SEC. 8. This act is an urgency statute necessatiiddmmediate preservation of the public
peace, health, or safety within the meaning ofdetlV of the Constitution and shall go into
immediate effect. The facts constituting the neitgsse:

To ensure that recent improvements in the 1998 giaitielines governing design and
engineering of structures constructed with balegstire made available to the public at the
earliest opportunity, and to expedite ongoing éftay the California rice industry to develop
alternative markets and uses for rice straw stylitike necessary that this act take effect
immediately.
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